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Abstract
Wildfire management is a complex and often contentious issue in fire-prone
communities in Victoria, Australia.

The challenge of managing increasingly

frequent and severe fires has prompted fire management agencies to recognise the
importance of community-agency trust in working with communities to prepare for,
respond to and recover from wildfire. Previous research has identified components
of trust important to wildfire management in general or for a specific management
stage (e.g. fire preparation). However, our understanding of how factors affecting
community-agency trust may be similar or different at each stage of fire
management is limited. This research attempted to address this gap by using semistructured interviews and a mail survey to identify and explore factors affecting
community-agency trusting relationships in each management stage (i.e. before,
during and after) and among the stages of a wildfire event.

Semi-structured interviews were conducted with 38 community members (26
interviews) and 12 fire management agency staff who experienced wildfires in
December 2006 and January 2007 in the King Valley, Victoria, Australia. Interview
findings suggested that some factors affecting trust were unique to a particular
management stage. During a fire, individuals’ levels of fire experience and selfreliance, agency provision of institutional assurances, and agency actions which
reduced community members’ uncertainty about the fires were all important to
community-agency trust. Resolving negative outcomes and immediately providing
recovery assistance which met community members’ needs arising from the fire
were unique factors affecting trust after a fire. The findings also showed that
communication, cooperation, trustworthiness, and integration of local concerns and
knowledge affected trust in more than one fire management stage. However, these
factors worked in different ways in each stage, suggesting that management
strategies which build trust in one stage may not necessarily build trust in another.
The findings also showed that community-agency trust changed over the course of
the event with trust in one stage affecting trust in subsequent stages.

A mail survey (n=329) implemented in the study area, consisting of three
questionnaire versions covering each fire management stage, was used to further
explore relationships among trust, trustworthiness and the factors affecting trust
xvi

identified in the interviews.

Structural equation modelling suggested that

Communication was significantly associated with Trustworthiness in each
management stage for each lead agency.

Trustworthiness was significantly

associated with Intention to Trust in each management stage for each lead agency.
Shared Values both directly and indirectly influenced Intention to Trust, depending
on the agency and management stage measured. Importantly, the findings found
support for the differentiation of Intention to Trust and Trustworthiness as distinct
constructs.

The findings also found support for the construct validity of the

Communication and Shared Values constructs, suggesting that a base trust model
adapted from the business management literature was useful in understanding the
trusting decision process in the fire management context. The support found for this
conceptualisation of trust was important because this conceptualisation provides a
more comprehensive understanding of the trusting decision process in each
management stage.

The findings also suggested that community-agency trust is dynamic and that trust
can increase or decrease in each management stage. By focussing on: 1) the factors
unique to each management stage; 2) the different ways that common factors work
in each stage; and, 3) the linkages of trust among stages, agencies can influence
community-agency relationships at each management stage while still retaining the
‘big

picture’

of

community-agency

trust

for

the

event

as

a

whole.
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Chapter 1 - Introduction
Wildfire seasons in the state of Victoria, Australia have been increasing in
significance and severity in the past decade, causing considerable economic and
social consequences to wildfire-prone communities. The significance of recent fires
has reinforced the importance of effective community engagement in increasing
fire-prone communities’ resilience to wildfire events.

As a result, managing

agencies have developed community engagement strategies encompassing a vision
that ‘…communities work in partnership with agencies to manage and make
informed decisions about the risks and consequences associated with fire’ (CFA,
2008, p.7). At the same time, fire management agencies have recognised that trust
is a critical component of robust partnerships among local communities, local
government and fire and emergency services agencies (DSE, 2005). Given that trust
is a critical component of the partnerships that agencies seek to foster, the goal of
this thesis is to better understand the role of community-agency trust in wildfire
management among the stages of a wildfire event.

This chapter provides a brief introduction to community-agency trust in wildfire
management. It highlights gaps in our understanding of the topic and outlines the
consequent objectives of this research.

The chapter then outlines the methods

employed and concludes with a brief description of the thesis structure.

Figure 1.1: Advancing fire front in the King Valley, Victoria, Australia
December 2006. Photo Credit: Jayne Wozniak

1

1.1 Social context of fire in Victoria, Australia
The state of Victoria in south-eastern Australia is recognised as one of the most
wildfire-prone environments in the world because of its climate, geography and
topography. Over 35 significant fires have occurred since 1851 with two-thirds of
these occurring in the past 55 years (ENRC, 2008).

In both the 2002/03 and

2006/07 fire seasons, wildfires burnt over one million hectares of public and private
land. The 2006/07 wildfires were the longest recorded fires in Victoria’s history,
running for 69 days (Smith, 2007). In February 2009, wildfires resulted in the loss
of 173 lives and more than 2000 homes.

It is likely that severe wildfire events will continue to pose threats to Victorian
communities. Hennessy et al. (2005) predicted that climate change will cause the
number of Very High or Extreme Forest Fire Danger days to increase by up to 20
percent by 2020 and up to 60 percent by 2050. The projected increases in severe
fire conditions are likely to lead to more frequent and intense wildfires (Victorian
Government, 2008).

Victorian fire management agencies, including the Department of Sustainability and
Environment (DSE), Country Fire Authority (CFA), Metropolitan Fire Brigade
(MFB) and the Department of Human Services (DHS), have recognised the
vulnerability of communities to wildfire impacts and the increased wildfire risk
under climate change projections.

Historically, the managing agencies have

provided public awareness and education campaigns and community consultation
and development in regards to wildfire planning and management. More recently,
the agencies have placed a greater emphasis on community engagement and
community-agency partnerships to build community capacities to prepare for and
respond to wildfire. Public inquiries and a Royal Commission following the
2002/03, 2006/07 and 2009 fires have also highlighted the need for wildfire
management agencies to work in partnership with communities to prepare for and
respond to wildfires (ENRC, 2008; Esplin, 2003; Teague, McLeod, & Pascoe,
2009).

2

1.2 Defining trust in a fire management context
Trust is important in partnerships because it encourages members to communicate
openly, agree to work together, and seek to maintain relationships (Six, 2005).
Trust is considered to be a significant resource in social relationships such as
partnerships, because it can reduce uncertainty and complexity and save
expenditures of time and emotion (Bachmann, 2006). In a fire management context,
trust is also identified as a key component in the social acceptance of fire and fuels
management strategies (Brunson & Evans, 2005; McCaffrey, 2006; Vaske, Absher,
& Bright, 2007; Vogt, G. Winter, & Fried, 2005). Shindler, Brunson and Stankey
(2002) suggest that without trust, it is easy for the public to become disenfranchised
and withhold support for management decisions. They argue that trust-building
should be the ‘central, long-term goal of effective public process’ (p. 48).

There is general agreement that trust is important in relationships, but there is less
agreement about just what trust is. Indeed, the nature of trust remains contested
because of competing conceptualisations and definitions of trust from many diverse
disciplines (Dietz & den Hartog, 2006; Li, 2007). For the purpose of this thesis,
trust is defined as ‘a willingness to accept vulnerability based on positive beliefs
about the intentions or behaviour of another.’ This definition adapts and combines
two popular definitions, one proposed by Rousseau, Sitkin, Burt and Camerer (1998,
p. 395) and the other proposed by McKnight, Choudhury and Kacmar (2002, p.
336).

In the thesis definition, two important elements are apparent.

First, a

willingness to accept vulnerability represents trusting intentions. Second, these
trusting intentions are based on trusting beliefs (i.e. beliefs about another’s
trustworthiness). Consequently, trust and trustworthiness are viewed as separate
constructs. Trustworthiness is a quality of the trustee (i.e. person being trusted)
while trusting is something that the trustor (i.e. person doing the trusting) does
(Mayer, Davis, & Schoorman, 1995).

Although studies relating to trust in wildfire management often do not explicitly
differentiate between trust and trustworthiness, components important to trustbuilding in this context have been identified. For example, Shindler and AldredCheek (1999) identified inclusiveness, sincerity, commitment, continuity, sound
organisation and planning skills, and efforts that lead to action, as factors of agency
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trustworthiness in agency-citizen relationships. G. Winter, Vogt and McCaffrey
(2004) found that public trust in the government’s ability to manage fuels is tied to
perceptions of risks and benefits and the agency characteristics of care, competence,
and credibility. P. Winter and Cvetkovich (2008a) argued that trust is centred on the
similarity of values between an individual and an agency, the agency’s consistency
in their actions with those values and the legitimacy of any inconsistencies.
Liljeblad, Borrie and Watson (2009) found that the primary dimensions of trust lie
not only in shared norms and values, but also in an individual’s willingness to
endorse the agency to act on their behalf and in perceptions of efficacy (i.e. beliefs
about how others will act and their capacity to act).

1.3 Trust among the stages of wildfire management
The importance of trust in building and maintaining community-agency
relationships, or partnerships, has emerged from studies examining various
community-agency interactions before (Elsworth, Gilbert, Rhodes, & Goodman,
2009; McCaffrey, 2004; G. Winter et al., 2004), during (Kumagi, Daniels, Carroll,
Bliss, & Edwards, 2004; Mendez et al., 2003) and after wildfires (Burns, Taylor, &
Hogan, 2008; Olsen & Shindler, 2007). Recent research recognises that relationship
interactions in a particular fire management stage (i.e. before, during or after
wildfire) influence community-agency trust in other stages and over time. For
example, Mendez et al. (2003) suggest that trust in agency actions during a fire may
be reduced for people who were already alienated from government agencies before
the fire. Diminished trust stemming from before and during the fire may then
compromise public support for restoration activities after the fire.

Similarly,

trusting relationships built after a fire can influence public support for future
management actions (Toman, Shindler, Absher, & McCaffrey, 2008) and
collaborative planning between agencies and communities (Burns et al., 2008).

1.4 The research problem
Although recent studies have identified components of trust relevant to wildfire
management and recognised that trust changes over time, previous research on trust
in a fire management context is limited in three ways. First, previous research has
not explicitly attempted to identify factors that may affect community-agency trust
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in each fire management stage (i.e. before, during and after a wildfire). Second,
little attention has been paid to the dynamic nature of trust and how factors affecting
community-agency trust may differ and/or change through the fire management
cycle. Third, conceptualisations of trust utilised in fire management research have
frequently lacked clarity in terms of how trust has been defined. For example, some
researchers have confused trust with trustworthiness. Other researchers have
measured trust in ways that have not been compatible with their study’s definition of
it. Based on the propositions of trust models developed in other disciplines, it is
argued in this thesis that it is useful to take a process perspective and differentiate
between trusting intentions and trusting beliefs (i.e. trustworthiness). The models
supporting this perspective are explored in Chapter 2.

1.5 Research objectives
Given the limitations of previous research, the aim of this research was to better
understand how trust shapes community-agency relationships among the stages of a
wildfire event. The objectives of the research were to explore:

1) How community members and fire management agency staff defined trust
and described trustworthiness;
2) What factors affected community member-agency trust in each stage of
wildfire management (i.e. before, during and after wildfire);
3) How factors affecting trust in each stage were similar or different to the
other stages;
4) How community-agency trust changed through the stages of a wildfire event;
and,
5) How trusting beliefs (i.e. trustworthiness) and trusting intentions related to
each other and other factors affecting trust.

1.6 Research approach
This research used an overarching event-based framework and two specific
conceptual models to explore community-agency trust as a process at the
management stage level and at an overall event level. The stage level refers to trust
in each fire management stage (i.e. before, during and after). The event level refers
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to trust among the fire management stages over the course of a wildfire event. These
research bases are described below. Figure 1.2 shows how the research objectives
were explored at the stage and event levels.

1.6.1 Event-based framework
McCool, Burchfield, Williams and Carroll (2006) suggest that there is a need to
understand community-agency relationships in a fire management context using an
event-based approach.

McCool et al. argue that examining fire management

decisions at an event level can provide insights into the nature and dynamics of
relationships over the course of a wildfire event.

The event-based approach

identifies three temporal fire management stages (i.e. before, during, and after) and
describes how decisions made in one management stage are linked to consequences
in other stages. Following this approach, this research explored community-agency
trust in each fire management stage (i.e. stage level) and over the course of a
wildfire event (i.e. event level).

The research began by qualitatively exploring how community members defined
trust and trustworthiness in the context of a wildfire event (Research Objective 1);
identifying factors affecting community-agency trust in each management stage
(Research Objective 2); and, comparing how these factors were similar and/or
different at each management stage (Research Objective 3). These objectives are
covered in Chapter 4.

1.6.2 Transformational trust development models
Next, community-agency trust was qualitatively explored as a development process
at the event level by investigating how trust that was built or diminished in one
stage affected perceptions of trust in other stages (Research Objective 4). This
objective is covered in Chapter 4.

These findings were then related to

transformational trust models from the business management literature which
describes different forms that trust may take as a relationship develops.
Relationships between the research findings and the transformational trust models
are discussed in Chapter 8.
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1.6.3 Trusting decision process model
Finally, the research took an in-depth look at the trusting decision process at the
stage level. The research adapted the McKnight et al. (2002) model from the
business management discipline to quantitatively explore how trusting beliefs and
trusting intentions related to each other and other factors affecting trust at the stage
level (Research Objective 5). This objective is covered in Chapters 6 and 7.

WILDFIRE
EVENT
Research
Objectives

Mgmt
Stage

Mgmt
Stage

Mgmt
Stage

Before

During

After

Research Objective 1:
Identify how fireaffected individuals
define trust and
trustworthiness

Descriptions of trustworthiness
and definitions of trust

(Chapter 4)

Research Objective 2:
Identify factors
affecting trust
at stage level
(Chapter 4)

Research Objective 3:
Investigate how
trust factors are
similar/different at
each stage
(Chapter 4)

Factor

Factor

Factor

Factor

Factor

Factor

Factor

Factor

Factor

vs
Factor
Factor
Factor

Factor

Factor

vs

Factor
Factor

vs

Factor
Factor

Research Objective 4:
Explore trust
development process
at the event level
(Chapter 4)

Research Objective 5:
Explore trusting
decision process at the
stage level (McKnight
et al. 2002 trust model)
(Chapters 6,7)

Factors

Figure 1.2: The trusting process was explored at both the stage and event level.
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1.7 Research methods
The primary methods used to meet the research objectives were semi-structured
interviews and a survey mailed to community members in one local government
area impacted by wildfires in December 2006 and January 2007. Figure 1.3 shows
the steps taken to answer the research objectives.

First, 26 interviews were

conducted with 38 fire-affected community members across 10 geographic locales
within the local government area. Ten regional and state level fire management
agency staff and two local government employees who were involved with the
communities during the fires or with community engagement activities in general
were also interviewed.

Data analysis followed both inductive and deductive

approaches, assisted by the use of the NVIVO software program.

The mail survey was used to further explore the findings from the semi-structured
interviews. Questionnaires were developed for each fire management stage (i.e.
BEFORE, DURING, AFTER).

A modified Dillman technique was used to

implement the mail survey process (Dillman, 2007). The 10-week mail-out process
consisted of an initial mail-out, four reminder cards and a second mail-out. Analysis
involved preliminary evaluation of psychometric scales and bivariate correlation
analyses in SPSS 16.

Confirmatory factor analysis and structural equation

modelling were conducted using AMOS 17.
Feb 07 – Nov 07

Explore and develop topic.
Develop research aim and objectives.

Dec 07 – Mar 08

Acquire contacts in case study area.
Develop and pre-test semi-structured interview questions.

Apr 08 – Sep 08

Conduct, transcribe and analyse semi-structured interviews
with fire-affected residents
and fire management agency staff.

Oct 08 – Mar 09

Develop questionnaire items.
Design and pre-test questionnaires.

Apr 09 – July 09

Implement mail survey.
Commence data entry and data checking.

Aug 09 – Oct 09

Analyse mail survey data.

Nov 09 – Apr 10

Thesis write-up.

Figure 1.3: Timeline of research
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1.8 Thesis structure
Chapter Two provides an overview and synthesis of the literature on trust which
guided the development of the research objectives. The chapter first provides an
overview of the trust concept. It then introduces three disciplinary approaches and
two typologies of trust which have influenced conceptualisations of trust in the
wildfire management context. Next, conceptualisations of trust used in previous
trust research in the fire management context is synthesised and their limitations
identified.

Finally, potential conceptual models from other disciplines are

considered for use in examining the trusting decision process at the stage level and
the trust development process at the event level.

Chapter Three provides an outline of the study area, overall research design, and
methodology. It then provides a detailed explanation of the qualitative methods used
in the research.

Chapter Four relates to the qualitative phase of research. The chapter presents
findings from the semi-structured interviews with fire-affected community members
and fire management agency staff. The chapter first explores how community
members and fire management agency staff defined trust and described
trustworthiness. It then identifies the factors affecting trust for each management
stage and discusses how they were similar and different in each stage. The chapter
then explores how trust that was built or diminished in one stage affected
perceptions of trust in other stagesof a wildfire event.

Chapter Five provides a detailed explanation of the quantitative methods used in
the research.

Chapter Six presents findings from the quantitative phase of research. The chapter
details the use of confirmatory factor analysis to examine the validity and reliability
of questionnaire scales created from semi-structured interview findings and adapted
from the literature.

Chapter Seven presents findings from the quantitative research phase. The chapter
uses structural equation modelling to examine the relationships among trust
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constructs and the relative importance of them for community-agency trust at each
management stage.

Chapter Eight is a discussion of the findings presented in Chapters 4, 6 and 7. This
chapter also provides a conclusion to the research, describing how the research
objectives have been met and the theoretical and practical implications of the
research. Directions for future research are given.
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Chapter 2

- Literature Review

2.1 Introduction
This chapter provides a review of the literature which informed the development and
interpretation of this research. This chapter argues that there is a need in the
wildfire management context to examine trust as a process at the management stage
level (i.e. in each management stage: before, during and after a fire) and at an
overall event level (i.e. over the course of a wildfire event). It is argued that
examination of trust at the stage level provides a better understanding of the trusting
decision process. Exploration of trust at the event level provides insight into how
trust may grow or decline over time. The review of literature is presented in
sections which correspond to the process used to identify gaps in previous research:
Section 2.2: A broad introduction to trust
Section 2.2 presents a broad introduction to trust, giving an overview of the origins
of present-day trust research and the positives and negatives associated with the
concept. Then, the challenges of defining trust are described and followed by an
introduction to the key dimensions of trust identified in previous work. Finally,
three broad disciplinary approaches to conceptualising trust and two typologies of
trust which have informed conceptualisations of trust in the wildfire management
literature are introduced.

Section 2.3: Conceptualising trust in the wildfire management
context
Section 2.3 reviews the ways in which trust has been studied in the wildfire
management context and provides a synthesis of wildfire management trust
conceptualisations. The limitations of these conceptualisations are explained and
followed by a description of potential conceptual models considered for use in
examining the trusting decision process at each management stage in this thesis.
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Section 2.4: Conceptualising trust as a process at the event level
Section 2.4 reviews literature that recognises the dynamism of trust and therefore
conceptualises trust as an on-going process. Three potential models are considered
for examining trust at the wildfire event level in this thesis. The complementarity of
the stage-level and event-level trust conceptualisations is also considered.

Section 2.5: Chapter summary
Section 2.5 presents a summary of this chapter. It reviews the gaps identified in
previous literature and the conceptual models adapted to explore community-agency
trust as a process at the stage and event level in this research.

2.2 A broad introduction to trust
2.2.1 Origins of trust conceptualisations and research
The significance of trust to human relationships has long been recognised. Political
scientists point to philosophers such as Hobbes (1588-1679 CE), Locke (1632-1704
CE) and Hume (1711-1776 CE) as originators of basic ideas about trust
(Dunn, 1988). However, Mollering (2005) suggests that the concept of trust is
likely to have existed as long as humans have had relationships with each other.
Mollering states that philosophers as early as Confucius (551-479 BCE) recognised
trust as a precondition to all social relationships. Mara (2001) provides further
examples of the discussion of trust in the dialogues of early philosophers such as
Thucyclides (460-395 BCE), Socrates (469-399 BCE) and Plato (427-347 BCE).

Current sociological and psychological perspectives of trust can trace their roots to
theories proposed in the seminal research of Deutsch (1958), Blau (1964) and Rotter
(1967). In an article describing the development of an integrated trust model,
Young (2006) credits Deutsch’s experimental psychology work with providing the
base for current conceptualisations of trust as a calculative choice. Deutsch (1958)
labelled the calculated decision of research participants to cooperate as ‘trust’ in his
classic ‘Prisoners’ Dilemma’ laboratory experiments.
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From a sociological perspective, Blau (1964) highlighted the role of trust in the
emergence and maintenance of social exchange relationships. Blau described social
exchange as ‘the voluntary actions of individuals that are motivated by the returns
they are expected to bring and typically do in fact bring from others….One person
does another a favour, and while there is an expectation of some future return, its
exact nature is never specified in advance’ (p. 91-92). The social exchange theory
first described by Blau is important because it highlights the necessity of reciprocity
in trust (Aryee, Budhwar, & Chen, 2002). Although reciprocity as a requirement in
trusting relationships is challenged by others (Hardin, 2001; Tyler, 2001), Blau’s
work on social exchange theory is nevertheless important in laying the foundation
for one of the major disciplinary approaches to studying trust.

Finally, Rotter (1967) viewed trust as a personal trait. He developed an
‘Interpersonal Trust Scale’ to measure individual predispositions to trust as well as
an aggregate level of trust within a population.

Predisposition to trust and

‘generalised expectations of others’ continue to be considered important antecedents
to trust (Flanagan, 2003; Mayer et al., 1995; Tillmar, 2005).

Beginning in the 1980s, trust became an important research topic in many
disciplines, including: psychology (Kramer, 1999; Tyler, 2001); sociology
(Barber, 1983; Shapiro, 1987; Luhmann, 1988); marketing (Selnes, 1998; Smith &
Barclay, 1997; Young & Wilkinson, 1989); business management (Butler, 1991;
Mayer et al., 1995); political science (Dunn, 1988); and, risk management
(Poortinga & Pigeon, 2003; Slovic, 1993; Siegrist & Cvetkovich, 2002).

Mollering (2006, p. 2-3) suggests the growing topicality of trust can be traced to two
different dialogues concerning a perceived shortage of trust in society. The first
view, supported by Coleman (1990), Putnam (2000), Cook (2001) and others,
suggests that levels of trust and trustworthiness have diminished in relationships at
all levels of society. The second view, supported by Giddens (1994), Sztompka
(1999) and others, suggests that the demand for trust at all levels of society has
increased because it applies in more and more contexts which are increasingly
complex. Although the perspectives suggest different causes for perceived trust
shortages, both views argue the need for a better understanding of trust and see trust
as fundamental to the well-being of society.
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The popularity of trust research has also extended to the natural resource and
wildfire management contexts in the past two decades. This popularity has been
gained through studies identifying trust as an important influence in social
acceptability, collaboration and public participation issues in natural resources and
wildfire management. As shown in Table 2.1, trust has been identified as a central
component in the social acceptability, defined as the public judgement of and
support for managing agencies’ policies (Ford, 2006), of many issues. For example,
in a study examining the social acceptability of fuels management strategies in the
United States, G. Winter, Vogt, and Fried (2002) determined that trust in the
agencies and the outcomes of escaped fire were the two most important factors
influencing social acceptance of fuels management strategies across four
geographically diverse study sites.
Table 2.1: Examples of natural resource management issues in which trust
was considered important to public support for policy
Natural Resource Management
Issue
Public participation in river management
Siting of hazardous waste facilities
Forest management practices in the United
States
Forest management practices in Canada

Forest fuels and fire management

Risk communication regarding natural
hazards
Private forestry alliances
Farmer participation in water market trading
Acceptance of drinking recycled water
Native vegetation management
Public perceptions of aquaculture risk
Acceptance of endangered species policy
Public participation and/or collaboration in
natural resource management issues

Study Author(s)
Brandenberg & Carroll (1995); Golet,
Roberts, Luster, Werner, Larsen, Unger et
al.(2006)
Kasperson, Goulding, & Tuler (1992)
Abrams, Kelly, Shindler, & Wilton (2005)
Wagner, Flynn, Gregory, Mertz, & Slovic
(1998)
Brunson & Shindler (2004); Liljeblad, Borrie,
& Watson (2009); Mendez, Carroll, Blatner,
Findley, Walker, & Daniels (2003); Shindler
& Toman (2003); Vaske, Absher, & Bright
(2007); Vogt, G. Winter, & Fried (2005)
Paton (2008); Siegrist & Cvetkovich (2002);
Slovic (1993)
Sharp, Herbohn, & Harrison (2004)
Breetz, Fisher-Vanden, Jacobs, & Schary
(2005)
Hurlimann (2007)
Williams (2005)
Mazur & Curtis (2006)
Cvetkovich & P. Winter (2003); Stankey &
Shindler (2006)
Edwards & Bliss (2003); Frentz, Voth,
Burns, & Sperry (2000); Walker & Daniels
(2001)

Researchers have also identified trust as an integral component of effective
collaboration and public participation processes in natural resources management
(Cvetkovich & P. Winter, 2003; Davenport, Leahy, Anderson, & Jakes, 2007;
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Shindler & Neburka, 1997; Wondolleck & Yaffee, 2000). Collaboration research
has focused on looking at how to ‘build’ trust in government (Frentz, Voth, Burns,
& Sperry, 2000) or engender trust in cooperative relationships between public and
private land managers (Bergmann & Bliss, 2004; McCool & Guthrie, 2001). Trust
has been identified by Wondolleck and Yaffee (2000) as a key factor in successful
collaborative planning processes because it promotes positive relationships and
diminishes opposition and scepticism between communities and natural resource
management agencies.

2.2.2 Positives of trust
Much of the natural resources management research concentrates on the positives of
trust because distrust is recognised as a barrier to effective natural resources
management (Davenport et al., 2007). Distrust can also lead to development of
complex systems of monitoring and sanctioning to protect against exploitation and
opportunism (Cook, 2001).

In contrast, trust is seen to ‘foster and maintain

cooperation, as it encourages information sharing, enriches relationships, increases
openness and mutual acceptance and enhances conflict resolution and integrative
problem-solving’ (Six, 2005, p. 3).

Trust is also considered an important resource in the efficiency of relationships. For
example, several authors suggest that trust can reduce the complexity of a
relationship and the time and emotion spent in monitoring each other’s actions
(Bachmann, 2006; Sako & Helper, 1998; Zaheer, McEvily, & Perrone, 1998).
However, in his study of the role of affective components in the trusting process,
McAllister (1995) suggests that trust does not reduce relationship complexity, rather
it reduces relationship uncertainty which enhances the ability to adapt to change and
complexity.

Building on McAllister’s findings, Nielson’s (2004) study of

collaborative relationships proposes that trust creates common interests and
expectations, thus facilitating greater tolerance for periods of temporary inequity in
a relationship. Trust has also been found to positively influence the speed, quality
and reliability of information sharing in relationships, thereby motivating
relationship partners to share detailed and privileged information (Dirks & Ferrin,
2001).
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Finally, although trust may have extrinsic value as a means to achieve social or
economic goals, trust can also have intrinsic value (Blau, 1964). Individuals may
prefer to deal with each other on the basis of trust and value trust as an end in itself
(Sako, 2006), as part of a broader context of quality of life and well-being
(Gulati, 1995; Nooteboom, 1996).

2.2.3 Negatives of trust
Given the focus on the positive aspects of trust because of its role in facilitating
positive relationships, it also has been noted that trust may sometimes have negative
consequences. For example, Trettin and Musham (2000) state that trust in authority
figures and government institutions may be harmful if citizens relinquish personal
responsibility and do not bother to seek information regarding government
decisions. It also has been argued that an individual can have too much trust,
putting him or her at risk of betrayal if trusted parties fail to perform to expectations
or exploit the trustor’s lack of vigilance (Connell & Mannion, 2006).

High trust relationships can also result in cliquish and exclusionary relationships
which are not accepting of outside ideas (Mannion & Davies, 2005). This can lead
to high trust groups or communities not having the resilience to respond to outside
challenges. Kramer & Cook (2004) suggest that when challenges confront high
trust groups, any need to renegotiate relationships can quickly lead from trust to
distrust.

Trust can also be difficult and time-consuming to create or maintain. Trust built
over long periods of time from repeated interactions can easily be lost or reduced
through real or perceived failures to meet expectations (Bigley & Pearce, 1998;
Jones & George, 1998). The development of trust may also be costly because of the
potential for loss of up-front financial and/or emotional investments if trust is never
sufficiently gained or ultimately is lost (Connell & Mannion, 2006).

Finally, some lack of trust may actually be positive for the community over time.
Trettin and Musham (2000) state that distrust can be positive when it involves
healthy scepticism and critical thinking about whether a person, agency or
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institution is acting within established norms of acceptable behaviour or institutional
frameworks.

2.2.4 Defining trust
Because trust is considered fundamental to human relationships (Cook, 2001), it has
been studied in many different disciplines. Consequently, numerous definitions,
conceptualisations, constructs and measures reflecting the differing disciplinary
approaches have been proposed. Table 2.2 provides examples of a few of the
different definitions of trust found in the literature. No consensus definition of trust
exists, and the term ‘trust’ is used in a variety of ways that are not always
compatible (Kramer, 1999). In a study in the mid-1990s, McKnight and Chervany
(1996) found a different definition of trust in nearly every one of the 60 research
articles they reviewed.

Table 2.2: Examples of trust definitions in the literature
Definition

Author

…set of socially learned and socially confirmed expectations
that people have of each other, of the organisations and
institutions in which they live, and of the natural and moral social
orders that set the fundamental understandings of their lives
the undertaking of a risky course of action on the confident
expectation that all persons involved in the action will act
competently and dutifully
confident positive expectations regarding another’s conduct in a
context of risk
expectations, assumptions, or beliefs about the likelihood that
another’s future actions will be beneficial, favourable, or at least
not detrimental to one’s interests
the extent to which one is willing to ascribe good intentions to
and have confidence in the words and actions of other people
the willingness of a party to be vulnerable to the actions of
another party based on the expectation that the other will
perform a particular action important to the trustor, irrespective
of their ability to monitor or control that party
an expectancy of positive (or nonnegative) outcomes that one
can receive based on the expected action of another party in an
interaction characterized by uncertainty
social trust is the willingness to rely on those who have
responsibility for making decisions and taking actions related to
the management of technology, the environment, medicine or
other realms of public safety

Barber (1983)

Lewis & Weigert (1985)

Lewicki, McAllister, &
Bies (1998)
Robinson (1996)

McAllister (1995)
Mayer, Davis, &
Schoorman (1995)

Bhattacharya, Devinney,
& Pillutla (1998)
Siegrist, Cvetkovich, &
Roth (2002)

Given the confusing array of definitions that exists in the literature, various authors
have sought to identify common ground underlying the varying definitions (Earle,
Siegrist, & Gutscher, 2007; Hosmer, 1995; Hudson, 2004; Mollering, 2006;
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Rousseau et al., 1998). These authors suggest that most definitions of trust involve
dimensions of risk, vulnerability, uncertainty, expectations and interdependence.
These dimensions are explained below.

Risk, vulnerability, uncertainty, expectations and interdependence
It is argued that for trust to arise, uncertainty and vulnerability are necessary
conditions facing the trustor (i.e. the person doing the trusting) and trustee (i.e. the
person being trusted) (Luhmann, 1979; Bigley & Pearce, 1998; Rousseau et al.,
1998). Uncertainty relates to the limits of an individual ever having full knowledge
of others, their motives and their responses to internal and external changes in
situations (Gambetta, 1998, p. 218).

In other words, the trustor can never be

absolutely sure that the trustee will fulfil his or her obligations. Trusting under such
conditions of uncertainty requires taking a ‘leap of faith’ (Lewis & Weigert, 1985).
This ‘leap of faith’ is related to risk, that is, the potential that the trustor will
experience negative outcomes (e.g. loss) if the trustee proves untrustworthy (Sitkin
& Pablo, 1992). Rousseau et al. state that uncertainty is the source of risk, and risk
creates the opportunity for trust.

Vulnerability (i.e. taking on risk) is related to expectation because it is presumed
that a trustor is willing to assume vulnerability based on positive expectations that
the trustee will fulfil his or her obligations within the relationship (Mayer et al.,
1995; Rousseau et al., 1998). Relationship obligations could include such things as
completion of a job or achievement of a shared goal (Zand, 1997). Barber (1983)
describes three conditions of expectation that are important to trust. Barber states
that trustors expect: 1) the existing social order to persist, that is, institutional
structures will not change and alter the basis for trust; 2) that trustees will perform
competently; and, 3) that trustees will act in a ‘morally correct’ way. Finally,
trusting relationships are assumed to require interdependence, a situation where the
interests of at least one of the parties cannot be fulfilled without dependence on
another party (McEvily, Weber, Bicchieri, & Ho, 2006).

Trust therefore is a unique form of a relationship that entails vulnerability to and
uncertainty about another party’s actions when one or both parties are dependent on
the other to fulfil its interests. Further, trust is based on positive expectations that
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the other party will fulfil its obligations in the relationship. It is important to note
that trust would not be necessary if the other party’s intentions could be ascertained
with complete certainty or neither party had anything meaningful at stake (Bigley &
Pearce, 1998; Kee & Knox, 1970).

2.2.5 Differentiating conceptualisations of trust across
disciplines
Although there are many different conceptualisations of trust, three broad
disciplinary approaches can be identified that provide bases for most
conceptualisations of trust across disciplines and contexts, including research in
natural resources and wildfire management. These broad approaches can be labelled
as: economic; sociological; and, psychological.

Economic, sociological and psychological approaches to trust
Generally, economists tend to conceptualise trust as a calculative, rational decision;
sociologists view trust as a socially embedded property of relationships; and,
psychologists often focus upon the characteristics of the trustor and trustee. Where
the calculative decision approach emphasises attributes external to the relationship,
the sociological approach emphasises characteristics of the relationship itself, and
the psychological approach emphasises characteristics of the individuals within the
trusting relationship (Hudson, 2004).

Some of the main differences in these

approaches are outlined in Table 2.3.
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Table 2.3: Broad disciplinary approaches and their characteristics which
provide the base for many trust conceptualisations
Disciplinary
Approach:
Trust Based In:

Research looks
at:
Trust =
calculated
decision or
moral/normative
principle?
Trust located at
social or
individual level?

Economics

Sociology

Psychology

Behaviournegotiated
exchange

Behaviour –
social exchange

Attitude psychological
processes and
disposition

Factors external
to the
relationship

Relationship
itself

Characteristics
of parties within
the relationship

Calculated

Normative

Calculated and
Normative

Individual

Social

Individual

The economic or ‘rational choice’ approach
The

rational

choice

approach

has

its

base

primarily

in

economics

(Williamson, 2006), although it does draw on some sociological (Coleman, 1990)
and political (Hardin, 2002) theories.

Rational choice theory argues that

individuals’ decisions related to trust are similar to other risky choices in which
individuals are seen to make calculated choices that maximise their benefits and
minimise their losses (Jaeger, Renn, Rosa, & Webler, 2001; Williamson, 2006).
Trust emerges when the trustor perceives that the trustee intends to perform an
action that is beneficial to the trustor’s interests. Trusting decisions are seen as
discrete transactions in which parties transact in ways that do not require selfsacrifice, shared values or affect-based judgements (Hudson, 2004; Jones & George,
1998). The security that a trustor feels in organisational and institutional structures,
such as regulations and policies, is more important to trust than on-going
relationship interactions (Rus, 2005; Shapiro, 1987; Sydow, 2006).
Hardin’s (1993) ‘encapsulated trust’ is one prominent example of this
conceptualisation. In Hardin’s ‘encapsulated trust’ conceptualisation, Party A trusts
Party B to do ‘X’. Hardin states that this rational account of trust includes three
central elements. First, individuals must have knowledge on which to base their
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trusting decision.

Individuals may trust another party if they have adequate

knowledge to believe that it is in the other party’s interests to be trustworthy. In
other words, trust is a cognitive decision rather than an emotional judgement.
Second, trust is based in both the trustor’s consideration of his or her own interests
and the trustor’s understanding of whether or not the trustee’s interests ‘encapsulate’
his or her own. Third, the specific situation influences whether or not the parties
extend trust. For example, Party A may trust Party B to do ‘X’ but not ‘Y’.

The sociological approach
Conceptions of trust grounded in rational choice theory have been criticised for
being too narrowly cognitive, offering an insufficient role for emotional and social
influences on trust decisions (Granovetter, 1985; McAllister, 1995; Tyler & Kramer,
1996). In contrast, the sociological approach emphasises the importance of the
character of the trust relationship itself. In this conceptualisation, the degree of trust
in a relationship is a product of ongoing interactions over time. Much of the
sociological approach has been based on Blau’s (1964) social exchange theory.
Social exchange is based on reciprocation of beneficial acts and the uncertainty that
an act may not be reciprocated or only reciprocated minimally (Nooteboom & Six,
2003).

The history of interaction in a relationship provides parties with the

opportunity to re-evaluate the other party’s trustworthiness and the risk within the
relationship (Nooteboom, 2003). Unlike rational choice theory, the social property
approach acknowledges the development of affective components within
relationships as parties gain knowledge of each other.
The psychological approach
The rational choice and sociological approaches suggest that trust is based in
negotiated or social exchanges, that is, observable behaviours between parties. In
contrast, the psychological approach allows for the possibility that trust may result
from factors other than behaviour. This approach views trust as an attitude or
psychological state. It focuses on internal psychological processes that shape or
alter trusting behaviours, such as expectations, intentions, affect and dispositions
(Lewicki, Tomlinson, & Gillespie, 2006). Research based in the psychological
approach often views trust as multi-dimensional and affected by context
(Kramer, 1999; Rousseau et al., 1998).
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In a given context all three conceptualisations of trust described above may be
present.

Trust takes different forms in different relationships and may vary

depending on external cues or the history and stage of the relationship (Rousseau et
al., 1998). For example, rational choice theory may provide insight into the initial
formation of trusting relationships while psychological approaches may better
explain violations of trust in long-term relationships. Although the three approaches
reflect differing disciplinary origins, researchers from diverse disciplines, including
natural resources and wildfire management, have drawn upon these broad
approaches to conceptualising trust.

Influential typologies of trust
In addition to the three main approaches described above, two typologies of trust in
the broader literature have influenced trust research in the wildfire management
context.

One typology describes trust as falling along a spectrum from moral

principles to calculated decisions. The other typology describes trust as falling
along a spectrum according to how well trusting parties know one another. These
two trust typologies and the ways in which they overlap are described below.

Moral construct versus calculated decision
Kramer (2006) suggests that conceptualisations of trust fall along a spectrum from
moral construct to strategic decision. Although definitions of trust in this spectrum
have similar components, the ways in which ‘expectation’ and ‘vulnerability’ are
conceptualised are quite different. In the moral construct conceptualisation of trust,
it is assumed that trustors and trustees act within a system of ethical principles
containing norms of right and wrong. For example, in definitions of trust involving
a moral component, ‘expectations’ of a trustee’s intentions derive from perceptions
of social responsibility. Trust represents socially and ethically justifiable behaviour
(Barber, 1983; Hosmer, 1995; Messick & Kramer, 2001). For example, Hosmer
(1995, p. 399) defines trust as ‘the expectation…of ethically justifiable behaviour –
that is, morally correct decisions and actions based upon ethical principles of
analysis’.
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In a paper analysing ethical dimensions of trust relationships, Banerjee, Bowie and
Pavone (2006) found that acceptance of ‘vulnerability’ by the trustor occurred in
virtually all definitions of trust they reviewed. Banerjee et al. go on to state that a
normative, ethical dimension of trust originates in the trustor’s assumption that his
or her vulnerability will not be exploited unfairly. Therefore, what is considered
exploitation of vulnerability is a normative, ethical judgement based on societal
norms of ‘good’ and ‘bad’ behaviour.

In contrast, the strategic decision conceptualisation of trust does not assume that
people use ethical principles in choosing to trust others. Individuals make decisions
based on their own best interests. Trust represents rational and calculated choices
(Burt & Knez, 2006; Hardin, 2001; Williamson, 2006), as described above in the
‘rational choice approach’ section. ‘Expectations’ in strategic decision definitions
are founded in a cognitive decision-making context and do not necessarily consider
social responsibilities. In this view, the decision to trust is based on an individual
making a calculated decision that maximises his or her benefits and minimises
losses.
The opposing endpoints in the moral principle versus strategic decision spectrum
may represent a false dichotomy. McKnight and Chervany (2006) suggest that even
strategic decisions involve ethical principles. They state that ‘vulnerability’ exists,
whether recognised or not, even in initial stages of relationship-building and is
likely to factor into a calculated decision of maximising benefits and minimising
losses within a relationship.

Trust based on how well parties know each other
Another typology that has influenced trust research in the fire management context
is based on how well trusting parties know one another [Table 2.4]. Although the
terms used by various authors to describe the trusting types vary, the conceptual
base is similar. For example, some authors describe trust as ‘particularised’ and
‘generalised’ (Deustch, 1973; Rotter, 1967; Uslaner, 2007). These authors suggest
that particularised trust arises in face-to-face interactions while generalised trust
represents trust towards strangers or organisations. Particularised trust arises when
experiences lead trustors to believe that trustees are trustworthy. Generalised trust
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differs from particularised trust in that generalised trust is extended to people for
whom the trustor has no direct information or experience (Bjornskov, 2007;
Uslaner, 2007).
Similarly, trust has been described as ‘thick’ or ‘thin’ (Putnam, 2000), ‘micro’ or
‘macro’ (Williams, 1988; Nooteboom, 2002), and ‘interpersonal’ or ‘social’ (Earle
& Cvetkovich, 1995). The ‘thick’, ‘micro’ and ‘interpersonal’ types refer to trust in
personal relationships that have intense or frequent interaction (e.g. trust between
friends); the ‘thin’, ‘macro’ and ‘social’ types refer to trust in ‘generalised others’
where no specific relationship exists or to trust in organizations or institutions.
Table 2.4: Conceptualisations of trust which suggest that trust falls along a
spectrum based on how well trusting parties know each other
Trust falls along a spectrum between:
Particularised
Micro
Personalised
Interpersonal
Unconditional
Thick trust

Generalised
Macro
Depersonalised
Social
Conditional
Thin Trust

Authors associated with
this conceptualisation
Deustch(1973); Rotter (1967);
Uslaner (2007)
Nooteboom (2002); Williams
(1988)
Li (2007); Hardin (2002);
Seligman (1997)
Earle & Cvetkovich (1995)
Jones & George (1998)
Putnam (2000)

The relationship between moral/strategic trust and particularised/generalised
trust
Uslaner (2007) suggests that the moral/strategic decision spectrum and the
particularised/generalised trust spectrum overlap. Uslaner states that generalised
trust overlaps with moral trust because neither depends heavily on experience.
Moralistic trust is based in the trustor’s belief that most people are part of his or her
moral community and share his or her fundamental values. Similarly, generalised
trust represents the belief that ‘most people can be trusted’ (Uslaner, 2007, p. 76).

On the other hand, both particularised and strategic trust are based largely on
experiences with others. Strategic trust is based in the rational choice approach and
looks to minimise losses from social relationships by making strategic decisions
about whom to trust. Similarly, particularised trust represents trust in specific others
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with whom the trustor shares a close association. In particularised trust, the trustor
minimises losses from social relationships by only trusting others who are very
similar to him or herself.

2.3 Conceptualising trust in the wildfire
management context
2.3.1 Trust literature in the fire management context
The importance of trust to community-agency relationships has emerged from
research

investigating

various

community-agency

interactions

before

(Elsworth et al., 2009; G. Winter et al., 2004; McCaffrey, 2004; Paton, 2007, 2008;
Shindler & Toman, 2003; Shindler, Toman, & McCaffrey, 2009), during (Kumagi et
al., 2004; Mendez et al., 2003) and after wildfires (Burns et al., 2008; Olsen &
Shindler, 2007, 2010; Toman, Shindler, & Brunson, 2006). For example, Elsworth
et al. (2009) identify community-agency trust as one of four causal processes that
are essential in generating desired community safety outcomes (e.g. risk awareness,
knowledge of fire behaviour and safety measures, personal and property preparation
for fire).

Similarly, Olsen and Shindler (2007) identify lack of trust between

communities and fire management agencies as one of five barriers to planning and
decision-making after large wildfires.

Trust has also been identified as a key component in the social acceptance of fire
and fuels management strategies (Brunson & Evans, 2005; McCaffrey, 2006;
Shindler et al., 2002; Vaske et al., 2007; Vogt, G. Winter, & Fried, 2005). For
example, Brunson and Evans (2005) studied the effects of an escaped prescribed
burn on the social acceptability of fuels treatments. They concluded that regaining
the public’s trust in agency competence through successful future burns was the key
to future social acceptability of fuels treatments. Similarly, one of the five key
strategies advocated by Shindler et al. (2002, p. 48) to improve social acceptability
of forest management practices was to ‘approach trust-building as the central, longterm goal of effective public process’.

In most of the studies described above, trust is not the central focus of the research
but is considered as a research finding or as one of several factors influencing public
support for fire and fuels management strategies or effective community-agency
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relationships. Only a few studies, including research by G. Winter et al. (2004),
P. Winter and Cvetkovich (2008a, 2008b, 2008c), Cvetkovich and P. Winter (2007)
and Liljeblad et al. (2009), have sought to deconstruct the dimensions and
antecedents of trust. Because so few authors have explicitly studied trust as a
central focus of their research, there remains inconsistency in the conceptualisation
and measurement of trust in the wildfire management context.

The three main ways in which trust has been conceptualised in the wildfire
management context are described in the next three sub-sections.

In these

conceptualisations trust has been viewed as: 1) a predictor of other constructs; 2) a
dependent variable in a uni-dimensional antecedent model; and 3) a dependent
variable in a multi-dimensional antecedent model [Figure 2.1]. The first and third
conceptualisations of trust are quite similar, but the emphasis in the first
conceptualisation is trust as a predictor rather than as a dependent variable.
Antecedent
Social
Acceptability

Trust

Antecedent
Antecedent

Conceptualisation 1: Trust as a predictor of other constructs

Shared Values

Trust

Conceptualisation 2: Trust as a dependent variable in a
uni-dimensional antecedent model

Antecedent
Antecedent

Antecedent

Trust

Antecedent
Conceptualisation 3: Trust as a dependent variable in a
multi-dimensional antecedent model

Figure 2.1: The three primary ways that trust has been conceptualised in the wildfire
management literature. These include: a predictor of other constructs; a
dependent variable in a uni-dimensional antecedent model; and, a dependent
variable in a multi-dimensional antecedent model.

26

Trust as a predictor of other constructs
Some of the studies in which trust has been considered as a predictor of other
constructs have implicitly or explicitly conceptualised trust using a combination of
the psychological and rational choice approaches described above. In these studies
(Paton, 2007, 2008; G. Winter, Vogt, & Fried, 2002; G. Winter, Vogt, &
McCaffrey, 2004), trust is predominantly defined as a willingness to rely on those
responsible for wildfire management activities. This ‘willingness to rely’ reflects
the psychological approach. Willingness to rely may be seen as an internal
psychological attitude (Rousseau et al., 1998) that represents a trustor’s intention to
trust (McKnight & Chervany, 2001).

The measures used in many of these studies reflect a rational choice approach in that
questionnaire respondents are asked how much they trust the U.S. Forest Service to
do certain things (e.g. ‘effectively plan prescribed burns’; ‘provide truthful
information about safety issues related to forest fires’). This way of measuring trust
is similar to Hardin’s (1993) rational choice conceptualisation of trust as
‘encapsulated interests’ in which Party A trusts Party B to do action X.
One example of trust being conceptualised in this way is G. Winter et al.’s (2004)
research which has found that trust influences public acceptance of various fuels
management strategies. G. Winter et al. (2004, p. 9) define trust as ‘the willingness
to rely on those who have the responsibility for decisions and actions related to risk
management’.

They conceptualise trust as multi-dimensional and contend that

social trust is tied to public perceptions of an agency’s characteristics of care,
competence, and credibility.

The G. Winter et al. (2004) conceptualisation of trust draws upon psychological and
rational choice conceptualisations of trust but also draws upon the field of risk
management. According to Earle et al. (2007), studies of trust in the risk
management field stem from researchers’ observations in the 1980s and 1990s that
successful risk communication efforts were associated with public trust in the
agency providing the information. Additional studies revealed that individuals who
trusted agencies in charge of managing a hazard (e.g. nuclear reactors) perceived
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less risk regarding the hazard compared to those who did not (Flynn, Burns, Mertz,
& Slovic, 1992; Siegrist et al., 2002; Slovic, 1993).

Risk management researchers also commenced studies identifying numerous
components of trust, including: care; competence; concern; shared values; honesty;
knowledge; openness; predictability; reliability; consistency; and, fairness (Renn &
Levine, 1991; Kasperson et al., 1992; Peters, Covello, & McCallum, 1997). Factor
analytic studies (Jungermann, Pfister, & Fischer, 1996; Mishra, 1996; Poortinga &
Pidgeon, 2003) and a review of the literature (Johnson, 1999) suggested that these
components could be reduced to two or three key components, namely competence,
care and honesty/openness (Eiser & White, 2005). These components are very
similar to seminal work in the business management field by Mayer et al. (1995)
who summarised numerous components identified in previous studies into three key
trustworthiness components of ability, benevolence and integrity. The work of
Mayer et al. (1995) is discussed in the multi-dimensional model subsection below.
Unidimensional models of trust – the Salient Values Similarity model
Extensive work by P. Winter and colleagues (e.g. Cvetkovich & P. Winter, 2003,
2007; P. Winter & Cvetkovich, 2008a, 2008b, 2008c) has conceptualised trust as a
willingness to rely on agencies responsible for management decisions and actions.
Although this definition is very similar to the one used by G. Winter et al. (2004),
P. Winter and colleagues conceptualise trust, or a ‘willingness to rely’, as being
based on shared values between agencies and community members. In other words,
trust results when an individual perceives that an agency shares his or her own
salient values, views and goals for management (Cvetkovich & P. Winter, 2003;
P. Winter & Cvetkovich, 2008a, 2008b, 2008c).

In contrast to the multi-

dimensional conceptualisation described below, the Salient Values Similarity (SVS)
model argues that trust is based not on rational expectations of other parties but
rather on a decision heuristic (i.e. a simplifying rule of thumb) of perceived
similarity between trustor and trustee. In this respect, the SVS model reflects the
moralistic typology of trust described above. Trustors trust trustees because the
trustor perceives that both parties share similar values and norms of expected
behaviours.
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The SVS model explicitly defines trust as ‘social trust’ (see ‘Trust based in how
well parties know one another’ section above), that is, trust in the agency overall
rather than trust in specific persons. More recent work has expanded this model to
suggest that trust is centred not only on the similarity of values between an
individual and an agency, but also the agency’s consistency in their actions with
those values and the legitimacy of any inconsistencies (P. Winter & Cvetkovich,
2008a).

Vaske et al. (2007) draw upon the SVS model and provide empirical evidence for
shared values in wildland fire management in the United States. Their results show
that as measures of salient value similarity increase, measures of social trust in the
agency also increase.

Vaske et al. conclude that the findings support a uni-

dimensional model for examining trust.

The concept of shared values as a source of trust also finds support in sociological
approaches of trust conceptualisation. Barber (1983) suggests that shared values
help create trusting relationships and that trust maintains and expresses the shared
values from which trust originates. Similarly, Zucker (1986) argues that people who
share values and have a mutual understanding of each other’s perspectives are also
likely to share common expectations about behaviours, which facilitates trust
emergence.

Multi-dimensional models of trust
The salient values similarity (SVS) model, first developed by Earle and Cvetkovich
(1995), has been criticised as being overly simplistic and unable to accurately
represent the complexity found in trusting relationships (Liljeblad et al., 2009). For
example, Davenport et al. (2007), in their study of trust in federal grasslands
management in the United States, found that even though shared values played a
central role in their study, the SVS model could not capture other important factors
of trusting relationships which were found in their research.

There is also an

emerging consensus in other disciplines to treat trust as a multi-dimensional
construct (Kramer, 1999; Li, 2007; Rousseau et al., 1998).
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Recent work by Liljeblad et al. (2009)adopts a well-established trust model by
Mayer et al. (1995) that conceptualises trust as a multi-dimensional process. Mayer
et al. (1995, p. 712) define trust as ‘the willingness of a party to be vulnerable to the
actions of another party based on the expectation that the other will perform a
particular action important to the trustor, irrespective of the ability to monitor or
control the other party’.

External Perceived Risk

External Context

Domain-Specific Relationship
Dimensions of
Perceived
Trustworthiness

Ability

Benevolence

Trust

Risk Taking in
Relationship

Outcomes

Integrity
Trustor
Characteristic
s

Figure 2.2: Mayer et al. (1995) trust model

The Mayer et al. (1995) model draws on both rational choice and psychological
approaches to trust and can be summarised as follows [Figure 2.2]. First, a trustor
must decide whether to trust a trustee to perform a certain action. Trust is therefore
domain-specific. The trust decision will be influenced by the trustor’s characteristics
(e.g. personality and emotional state) and the trustor’s perceptions of trustee
trustworthiness (e.g. dimensions of ability, benevolence and integrity). In other
words, trust for a trustee is a function of the trustee’s perceived ability, benevolence
and integrity, and the trustor’s propensity to trust.

The dimensions of trustworthiness identified by Mayer et al. include ability
(i.e. knowledge, skills and competencies), benevolence (i.e. the extent to which a
trustor believes that a trustee will act in the best interest of the trustor), and integrity
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(i.e. the extent to which the trustor perceives the trustee as acting in accord with a
set of values and norms shared with or acceptable to the trustor).

The three

dimensions of trustworthiness are proposed to individually vary in influence as a
relationship develops. For example, the impact of benevolence may be greater after
parties have repeated interactions and the trustor generates insights into the trustee’s
behaviours (Mayer et al., 1995).

It is important to note that in this model, trust and trustworthiness are explicitly
viewed as separate constructs. First, trust represents a willingness to make oneself
vulnerable to another in the presence of risk. Second, this trust is based on trusting
expectations (i.e. expectations about another’s trustworthiness). Trustworthiness is
a quality of the trustee (i.e. person being trusted) while trusting is something that the
trustor (i.e. person doing the trusting) does (Mayer et al., 1995).

Trust and risk-taking behaviour are also considered as separate constructs in the
Mayer et al. (1995) model. They define trust as a ‘willingness to be vulnerable’ but
argue that one does not need to risk anything in order to trust. Instead, one must
take a risk in order to engage in trusting action. Therefore, Mayer et al. differentiate
between a ‘willingness’ to assume risk and actually ‘assuming’ that risk through
behavioural action.

In other words, Mayer et al. equate a ‘willingness to be

vulnerable’ to an intention and ‘assuming risk’ to an action.

Perceived risks from external contexts must also be considered before assuming risk
in the relationship. Mayer et al. (1995, p. 726) state that the perceived risk construct
involves ‘the trustor’s belief about likelihoods of gains or losses outside of
considerations that involve the relationship with the particular trustee’. If trust is
greater than perceived risk, then the trustor will engage in risk-taking behaviour in
the relationship. It is also important to note the feedback loop which denotes that
outcomes of trusting behaviours influence further perceptions of whether or not to
trust the trustee. For example, if a trustor takes a risk in a trustee that leads to
positive outcomes, the trustor’s perceptions of the trustee are enhanced.

Liljeblad et al. (2009) adopt the Mayer et al. definition of trust and attempt to
identify and measure dimensions of trust in relation to the U.S. Forest Service’s role
in fire and fuels management. Liljeblad et al. identify three dimensions as most
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influential in determining levels of trust in the agency: 1) shared norms and values;
2) willingness to endorse (i.e. an individual’s willingness to endorse the agency to
act on their behalf); and, 3) perceived efficacy (i.e. beliefs about how others will act
and their capacity to act). Liljeblad et al. conclude that their multi-dimensional
model better captures the complexity of trust than the uni-dimensional SVS model.

Although Liljeblad et al. conceptualise trust as multi-dimensional and adopt the
Mayer et al. definition of trust, their measures of trust are inconsistent with the
definition and conceptualisation they adopt [Table 2.5]. For example, the Mayer et
al. definition of trust adopted by Liljeblad et al. explicitly differentiates between the
constructs of trust and trustworthiness. Liljeblad et al. do not make this distinction
and measure trustworthiness as one of three contributors to their ‘Willingness to
Endorse’ antecedent construct.

Mayer et al. would argue that Trustworthiness

comprises its own antecedent construct.

Further, the Liljeblad et al. model appears to confuse dimensions of trust with its
antecedents. The Mayer et al. model defines trust as ‘the willingness of a party to be
vulnerable to the actions of another party … ’. Measures of trust consistent with this
definition require measures of trust’s dimensions, that is, vulnerability, uncertainty,
risk and interdependence. Although Liljeblad et al. claim that ‘Shared norms and
values’, ‘Willingness to endorse’ and ‘Perceived efficacy’ are dimensions of trust,
these constructs appear to be measuring antecedents of trust rather than trust itself.
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Table 2.5: Differences in conceptualisations between the Liljeblad et al.
(2009) model of trust and the Mayer et al. (1995) model
Liljeblad et al.
(2009) Trust
Dimension
(construct)

Liljeblad et al.
(2009)
Contributor
(component)

Worthy of pride

Considers this as a component (Integrity)
of Trustworthiness
Considers this as a component (Integrity)
of Trustworthiness
Considers this as a component (Integrity)
of Trustworthiness
Considers this as a component
(Benevolence) of Trustworthiness
Considers this as a component (Integrity)
of Trustworthiness
Not described

Confidence

Not described

Agreement
Integrity
Shared Norms and
Values

Compassion and
understanding
Responsiveness
Procedural justice

Willingness to
Endorse

Political inclusion
Trustworthy
Previous
experience
Competence

Perceived efficacy

How Mayer et al. (1995)
conceptualises these
constructs and components

Effectiveness
Uncertainty
Reliability

Considers this as a component (Integrity)
of Trustworthiness
Considers this as a construct in itself
Considers this as part of a feedback
arrow between outcomes and future
perceptions of Trustworthiness
Considers this as a component (Ability)
of Trustworthiness
Not described
Considers this as a dimension of trust or
a component of perceived external risk
Considers this as a component (Integrity)
of Trustworthiness

2.3.2 Limitations of previous research
Some of the studies cited above measure levels of trust in fire management agencies
(Olsen & Shindler, 2010; Shindler & Toman, 2003; Shindler et al., 2009;
Vaske et al., 2007) or the trustworthiness of information sources (Toman &
Shindler, 2006; Toman et al., 2008). Others attempt to identify components or
antecedents of trust (Cvetkovich & P. Winter, 2007; Liljeblad et al., 2009; G. Winter
et al., 2004; P. Winter & Cvetkovich, 2008a, 2008b, 2008c). However, trust
conceptualisations in previous fire management research are limited in three main
ways:
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First, some research fails to explicitly define trust, resulting in vagueness of
measures and the use of the word ‘trust’ when measuring the construct.

Second, some research considers antecedents of trust, such as competence
and procedural justice, to be dimensions of the trust construct itself. Much
of this confusion stems from researchers failing to consider trust and
trustworthiness as distinct constructs.

Third, some research measures levels of trust in a particular management
stage (i.e. before, during or after), or for trust in fire management in general,
but fails to consider how trust may work as a process with factors affecting
trust potentially differing before, during and after a fire.

These limitations are discussed in detail below.

Failing to explicitly define or measure trust
Some research has failed to explicitly define trust (e.g. Olsen & Shindler, 2010;
Shindler et al., 2009).

Failing to define trust can contribute to vagueness in

measures (Blomqvist, 1997; Johnson, 1999; Mollering, 2006; Seppanen, Blomqvist,
& Sundqvist, 2007). It has been suggested that precise and explicit definitions are
necessary because researchers may use the term differently and thus be describing
different constructs (Blomqvist, 1997; McKnight & Chervany, 2001). As Johnson
(1999, p. 327) states, ‘without careful specification, we cannot be sure whether
debates among researchers are due to differences among their samples, differences
in their measures or what they (or their subjects) understand the measures to be
measuring….’ Similarly, Bigley and Pearce (1998) argue that multiple perspectives
of trust may be valid; therefore, researchers should explicitly identify which
perspective is most relevant to the specific purposes of their research.

In addition to the lack of conceptual clarity resulting from researchers failing to
identify how trust is conceptualised in their studies, much of the trust research in the
fire management context uses the term ‘trust’ to measure the construct itself. The
presence of the word ‘trust’ in a questionnaire item has been criticised as presenting
an ‘emotive challenge’ (Blois, 1999, p. 201). Similarly, in their attempts to develop
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a trust inventory and summarise trust conceptualisations respectively, Cummings
and Bromiley (1996) and Dietz and den Hartog (2006) suggest that items should not
use the word ‘trust’ because it can distort respondents’ answers. They advise that
using other items as proxies for trust may elicit more measured responses. As
described above, several authors, including Rousseau et al. (1998) and Hudson
(2004), have found that many definitions of trust in the broader literature are
comprised of vulnerability, uncertainty, risk and interdependence. Therefore, using
items that measure these dimensions of trust may provide less distorted responses.

Confusing antecedents and dimensions of trust
A common confusion in trust research in the broader literature, as well as in the fire
management context, is equivocating trust with its antecedents (Das & Teng, 2004;
Dietz & den Hartog, 2006; Hardin, 1993; Mollering, 2006; Seppanen et al., 2007).
Specifically, trust and trustworthiness are often confused. The term ‘trust’ is often
used to refer to the attributes that make a person or organisation trustworthy
(Deutsch, 1960).

For example, several trust contributors measured by

Liljeblad et al. (2009) in their study of trust in fire and fuels management in
Montana are widely considered attributes of trustworthiness rather than trust. It is
suggested that this confusion could be eliminated if trust and its relationship with its
antecedents and outcomes are clearly differentiated. For example, Das and Teng
(2004, p. 96) use the term ‘subjective trust’ to describe trust’s perceptual aspect.
They go on to argue that subjective trust can be differentiated from its antecedents
of personality and situational characteristics and the trusting behaviours which result
from subjective trust. Trust represents a subjective decision which is then acted
upon.

Das and Teng (2004) point out that previous authors, such as Kee and Knox (1970)
and McKnight, Cummings and Chervany (1998), have made distinctions among
subjective trust and its antecedents and outcomes. Table 2.6 shows the distinctions
between trust, trustworthiness and trusting behaviours described by several authors.
Kee and Knox suggest that trust is composed of two components: 1) an observable
choice behaviour; and, 2) a subjective state which underlies the observed behaviour.
Similarly, McKnight et al. (1998) make a distinction among ‘trusting behaviours’,
‘trusting intentions’ and ‘trusting beliefs’. Seppanen et al. (2007) urge authors to be
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clear about whether they are studying trustworthiness or trust because of their
distinctiveness as constructs.
Table 2.6: Conceptual distinctions among trust, trustworthiness and
trusting outcomes described by various authors
Author

Trustworthiness

Trust

Trust
Outcome

Das & Teng
(2004)
Kee & Knox
(1970)

Trust antecedent

Subjective
trust
Subjective
state

McKnight et al.
(1998)

Trusting Beliefs –
Beliefs about trustee’s
ability, benevolence and
integrity

Mayer et al.
(1995)

Trustworthiness –
Expectations about
trustee’s ability,
benevolence and
integrity

Trusting
Intentions –
Intention to
engage in
trust-related
behaviours
Trust Willingness to
take risk
through
‘willingness to
be vulnerable’
Willingness to
be vulnerable

Behavioural
outcome
Observable
choice
behaviour
Trusting
behaviours

McEvily et al.
Expectation
(2003); Dietz &
den Hartog
(2006)

Assuming risk

Risk-taking act

Failing to conceptualise trust as a process at the stage and event level
Most of the wildfire management studies cited above only provide a static snapshot
of trust in general or for a specific fire management stage (i.e. before, during or after
a fire). However, there is a growing consensus in research from other disciplines
that trust is a multi-dimensional process (Dietz & den Hartog, 2006; Lewicki et al.,
1998; Li, 2007) comprised of expectations (i.e. beliefs), intentions, affect and
dispositions (Mayer et al., 1995; Rousseau et al., 1998; McKnight et al., 2002). It is
only recently that Liljeblad et al. (2009) have explicitly examined trust as a process
in the fire management context. However, their study lacks explicit consideration of
how this process may be similar and/or different in each management stage. Thus, a
conceptual model which could be used to investigate the trusting decision process in
each management stage was needed for the research in this thesis.
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Given the identified need to understand the trusting decision process in each
management stage, research by McCool et al. (2006) suggests that there is also a
need to understand community-agency interactions and trusting relationships in a
fire management context at the event level (i.e. over the course of an event).
McCool et al. argue that examining fire management decisions at an event level can
provide insights into the nature and dynamics of relationships over the course of a
wildfire event. They have developed an event-based approach that can be used to
examine how communities are impacted by fire management decisions. The key to
this approach is that it describes how management decisions made in one
management stage (i.e. before, during and after) are linked to consequences in other
stages.

Similarly, recent research in the fire management context has suggested that trust in
a particular management stage affects trust in subsequent stages (Mendez et al.,
2003; Toman et al., 2008; Burns et al., 2008). For example, Mendez et al. (2003)
suggest that trust in agency actions during a fire may be reduced for people who
were already alienated from government agencies before the fire. Diminished trust
stemming from before and during the fire may then compromise public support for
restoration activities after the fire. Similarly, trusting relationships built after a fire
can influence public support for future management actions (Toman et al., 2008)
and collaborative planning between agencies and communities (Burns et al., 2008).

The business management trust models and the fire management studies therefore
suggest that it is important to consider the trusting process at both the stage and
event levels. Thus, conceptual models were sought that could be used to investigate
the trust process at the stage level and at an event level in this research. A stagelevel model was used to quantitatively examine the components of the trusting
decision process in each management stage. An event-level model was used to
qualitatively explore how trust that was built or diminished in one stage affected
perceptions of trust in other stages over the course of a wildfire event. The choice
of an appropriate stage-level model is discussed in the next sub-section.
Considerations of models which could be used to investigate the trusting process at
the event level are discussed in Section 2.4 of this chapter.
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2.3.3 Potential conceptualisations for the stage-level
trusting decision process
Consideration was given to the limitations of previous wildfire management
research described above when searching for and deciding upon which
conceptualisation to adapt for the stage-level research in this thesis. Given the
limitations, it was decided that any conceptualisation of trust in this research should:
1) provide a clear definition and conceptualisation of trust which differentiates
between trust and trustworthiness; and, 2) adopt a process perspective at the fire
management stage and event level. Further, based on the limitations described
above it was decided that quantitative components of this research should: 1) avoid
the use of ‘trust’ in quantitative measurements; and, 2) measure model constructs in
a manner consistent with the conceptualisation adopted. This section identifies the
conceptualisations considered for the stage-level research and describes the one that
was ultimately adopted.

Three potential models were explored for their appropriateness in this research.
Because of their use in previous fire management literature, the SVS and
Mayer et. al. (1995) models were two of the models considered. There are two
primary differences between these models. First, the Mayer et al. model views trust,
or ‘willingness to be vulnerable’, as a rational decision based on appraisal of the
other party’s trustworthiness. The SVS model views trust, or ‘willingness to rely’,
as being based in a decision heuristic of perceived similarity between trustor and
trustee rather than a cognitive and/or affective appraisal of trustee trustworthiness.
Second, the Mayer et al. model describes trust as a process consisting of multiple
antecedents which influence the trust construct. The SVS model views trust as unidimensional, that is, trust is based solely in shared values, the trustee’s consistency
in their actions with those values and the legitimacy of any inconsistencies.

Because there is a growing consensus in the broader literature that trust is a multidimensional process, the SVS model was considered an inappropriate model base.
The Mayer et al. (1995) model satisfied the limitations described above and was
considered an appropriate base model. However, further review of the literature
uncovered a similar model by McKnight, Choudhury and Kacmar (2002) which was
based on a well-established framework, the Theory of Reasoned Action. This model
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satisfied the identified limitations of previous work and so was also considered an
appropriate base model.

Ultimately, the McKnight et al. (2002) model was chosen as the base model for use
in this research because of its foundation in prior psychological theory and a
perceived ease of adapting its constructs and measures to the fire management
context. The decision to use this model was also grounded in semi-structured
interviews with wildfire-affected community members in the first phase of
qualitative research for this thesis (see Chapters 3 and 4). The interviews were
conducted prior to commencing quantitative work based on the model. As will be
described in Chapter 4, these interviews showed that many community members
defined trust as being able to rely on the agency and its personnel. The decision to
use a model which contained trust and trustworthiness constructs was also
confirmed because community members described both their trust in the fire
management agencies and the trustworthy attributes of the agencies and their
personnel. The McKnight et al. (2002) model adopted for this thesis research is
described below.

The McKnight, Choudhury and Kacmar (2002) model
The McKnight, Choudhury and Kacmar (2002) model was developed for use in
business management, specifically e-commerce, and builds upon earlier work by
McKnight, Cummings and Chervany (1998) and McKnight and Chervany (2001).
McKnight et al.’s (2002) model version was chosen over previous and subsequent
versions because it provided empirical validation of model constructs and examples
of questionnaire items that could most easily be adapted to the fire management
context.

The McKnight et al. (2002) model combines a rational choice and psychological
approach and posits five trust constructs: Disposition to Trust; Institution-based
Trust; Trusting Beliefs; Trusting Intentions; and, Trusting Behaviours [Figure 2.3].
The model constructs are integrated within the broad framework of the Theory of
Reasoned Action (TRA) proposed by Fishbein and Ajzen (1975). The TRA
proposes that beliefs lead to attitudes, which lead to behavioural intentions, which in
turn lead to the behaviour itself. McKnight et al. (2002), citing previous work
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which found that attitudes drop out of the model empirically, propose that trusting
beliefs (i.e. perceptions of specific trustee attributes) lead to trusting intentions (i.e.
intention to engage in trust-related behaviours with the trustee), which results in
trust-related behaviours. McKnight et al. further posit that institution-based trust
and disposition to trust act as antecedents to trusting beliefs and intentions.

Disposition
to Trust

InstitutionBased Trust

Trusting Beliefs
(perceptions of
specific trustee
attributes)

Trusting Intentions
(intention to
engage in trustrelated behaviour
with a specific
trustee)

Trust-Related
Behaviours
Figure 2.3: The McKnight, Choudhury and Kacmar (2002, p.337) model of trust which was
used as a base model for the stage-level research in this thesis. Disposition to
Trust and Institution-based Trust are posited to predict Trusting Beliefs which in
turn predict Trusting Intentions. Trust-related Behaviours arise from Trusting
Intentions. The dashed arrow from Behaviours to Beliefs represents a
feedback arrow. The original model does not contain this arrow because the
model measured the initial trust-building process in a relationship. The
feedback arrow is added here to show how the outcomes of behaviours
influence further perceptions of trustee attributes, as in the Mayer et al. (1995)
model.

McKnight et al. define trust in a similar manner to Mayer et al. (1995). The
McKnight et al. (2002) model defines trust as a willingness to depend on another
party in a given situation because of positive beliefs about the other party’s
trustworthiness. The model clarifies the difference between trustworthiness (i.e.
beliefs about trustee’s behaviour) and trusting intentions (i.e. willingness to depend).
It is important to note that, in order to reflect the terminology used by the TRA, this
model defines trustworthiness as trusting beliefs instead of expectations.
The model was first developed to explain how trust forms in the initial phase of a
new relationship. The original McKnight et al. (1998) model suggested that a
trustor’s disposition to trust only predicts trusting beliefs and intentions before
parties have experience with each other. They argued that the interaction history
between trustor and trustee drives trust in established relationships.

However,

subsequent work has shown that disposition to trust predicts trusting beliefs and
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intentions not only in initial relationships but also in established relationships
(McKnight & Chervany, 2006). Thus, this model was deemed appropriate for this
thesis because it was assumed that some community members would have an
established relationship with managing agencies but other individuals would not.

Model components
The model components proposed by McKnight et al. are discussed below. Findings
and propositions from other literature related to each model component are
integrated into this subsection. Additional components proposed to be important to
the trusting process by research in the broader literature are also considered. The
‘trust-related behaviours’ construct is not discussed because it was not measured in
either the McKnight et al. (2002) paper or in the research conducted for this thesis.

Disposition to trust (Trustor characteristics)
The most distinguishing characteristic of the trustor which may influence trust is his
or her disposition to trusting others (Dietz & den Hartog, 2006). McKnight et al.
(2002, p. 339) state that ‘disposition to trust is the extent to which a person displays
a tendency to depend on others across a broad spectrum of situations and persons’.
Disposition to trust is a personality construct that builds on the work of Rotter
(1967) and Erikson (1968, cited in McKnight & Chervany, 2001, p. 45). It is
proposed that people use their early trust experiences to build up general beliefs
about other people and that these cumulative experiences eventually become
manifest as a personality characteristic (Kramer, 1999).

Both laboratory and field-based research have found that the level of generalised
trust in

strangers and institutions differs markedly between individuals

(Gurtman, 1992; Sorrentino, Holmes, Hanna, & Sharp, 1995). Johnson-George and
Swap (1982) have found that disposition to trust is especially relevant in the early
stages of a relationship. However, its influence recedes over time and it is not a
strong predictor of trust (Johnson-George & Swap, 1982). Other authors, such as
Kaplan and Nieschwietz (2003) and Gefen (2000) have found disposition to trust to
be a significant predictor of various trust components even in established
relationships. Other significant characteristics of the trustor which may influence
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the trust constructs include his or her values and attitudes, emotions, and political or
policy beliefs (Dietz & den Hartog, 2006; Jones & George, 1998).

Institution-based trust
The institution-based trust construct in the McKnight et al. model derives from a
large stream of trust research from sociology which suggests that institutional
structures and processes influence trust (Barber, 1983; Dunn, 1988; Fukuyama,
1996; Gambetta, 1988; Luhmann, 1979; Mollering, 2006; Shapiro, 1987; Zucker,
1986). McKnight et al. (2002, p. 339) describe two dimensions of institution-based
trust. First, structural assurance refers to the belief that institutional structures and
processes are in place (e.g. guarantees, legislative or regulatory requirements, legal
frameworks, codes of conduct or practice, social norms) to support positive
outcomes (Fukuyama, 1996; Hudson, 2004; Shapiro, 1987; Sydow, 2006).
Structural assurances are the opposite of perceived external risk described by the
Mayer et al. (1995) model. Second, situational normality means one believes that
the environment is in proper order and positive outcomes are likely because the
situation is normal or favourable. In a wildfire management context this might
mean that, during a fire for example, a community member perceives that the way in
which the agencies respond to the fire follows established protocols and will likely
lead to a minimisation of private property losses.

Trusting beliefs (Trustworthiness)
The perceived trustworthiness of the trustee represents another important trust
antecedent in the McKnight et al. model.

Identification of characteristics of

trustworthiness has received considerable attention in the literature across
disciplines (Bachmann, 2006; Bigley & Pearce, 1998; Bostrom, 1999; Connell &
Mannion, 2006; Costa, 2003; Davenport et al., 2007; Dirks & Ferrin, 2001; Earle &
Cvetkovich, 1995; Good, 1988; Hall, Dugan, Zheng, & Mishra, 2001;
Johnson, 1999; Jones & George, 1998; Kuhlmann, 2005; Lewicki & Bunker, 1996;
Mayer et al., 1995; McKnight & Chervany, 1996; Nooteboom, 2003; Rotter, 1967;
Zucker, 1986). Because it is considered such a crucial element of the trusting
decision process, most studies directly or inadvertently identify characteristics of
trustworthiness as part of the research.
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A variety of characteristics are identified as being important to trustworthiness. For
example, in a frequently cited study of trust in conflict resolution, Kee and Knox
(1970) suggest that trustworthiness is demonstrated by the competence and motives
of the trustee. In his development of a trustworthiness inventory, Butler (1991)
considers 11 separate attributes: competence, integrity, consistency, discreetness,
fairness, promise fulfilment, loyalty, availability, openness, receptivity and overall
trustworthiness. Characteristics that Whitener, Brodt, Korsgaard and Werner (2006)
consider important for managers to exhibit in a business context include:
consistency of behaviour, integrity, participative decision-making, communication
and concern.

In a natural resources context, Shindler and Aldred-Cheek (1999) identify
inclusiveness, sincerity, commitment, continuity, sound organisation and planning
skills, and efforts that lead to action, as factors of agency trustworthiness in agencycommunity member relationships. In a fire management context, G. Winter et al.
(2002) have found that residents’ perceptions of the management agencies’
professional skill, credibility and ability to control fire, as well as the adequacy of
agency communication efforts all contribute to residents’ trust (or distrust) in the
agency. With the exception of adequacy of communication efforts, these agency
characteristics can be seen to directly correlate to the trustworthy characteristics of
ability and integrity identified by Mayer et al. (1995).

While the terminology differs between studies, there is much common ground in the
identification of key elements of trustworthiness (Mollering, Bachmann, & Lee,
2004). In particular, ability (or competence), benevolence, integrity and
predictability (or reliability) appear most often and represent recurring and
overarching themes for dimensions of trustworthiness.

Both Cunningham and

McGregor (2000) and Mishra (1996) argue that predictability should be considered
as a separate component of trustworthiness. However, Mayer et al. contend that
aspects of predictability fall within the component of integrity. Mayer et al. explain
that even though a lack of consistency may cause a trustor to question a trustee’s
trustworthiness, being consistent is insufficient for trustworthiness because a trustee
may act consistently but do so in a self-serving manner.
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Finally, in any assessment of trustee trustworthiness, each of the dimensions
(i.e. ability, benevolence and integrity) is significant in itself because the decision to
trust may falter if any of these dimensions is absent (Dietz & den Hartog, 2006).
However, the dimensions are likely to be interdependent (Mayer et al., 1995).
Further research is required to determine whether they are all equal or require
weighting, and/or whether they reinforce each other or simply add together (Dietz &
den Hartog, 2006).

Trusting intentions
Trusting intentions in the McKnight et al. model are similar to Mayer et al.’s (1995)
conceptualisation of trust as a ‘willingness to be vulnerable’, that is, a willingness to
assume risk within the relationship [Table 2.6 above].

McKnight et al.

(2002, p. 337) state that trusting intentions mean that a trustor is securely willing to
depend, or intends to depend, on the trustee. They suggest (p. 337) that trusting
intentions are comprised of two dimensions: willingness to depend (volitional
preparedness to make oneself vulnerable to the trustee) and subjective probability of
depending (perceived likelihood that one will depend on the other).

Willingness to depend represents a general willingness to rely on the trustor. In
contrast, subjective probability of depending represents an intention to rely on the
trustor in specific ways.

These specific behaviours demonstrate the trustor’s

willingness to be vulnerable to the trustee through the trustor’s willingness to
engage in risky trust-related behaviours.

The McKnight et al. (2002) study

measures consumer trust in Internet web vendors.

The three specified risky

behaviours in their study include: provide the vendor personal information; engage
in a purchase transaction; and, act on vendor information. In this thesis, these risky
behaviours were adapted to the fire management context and included: provide
information to managing agencies (e.g. invite agencies on-property for fire risk
assessments); follow agency advice (e.g. act confidently on agency advice about a
going fire threat); and, not monitor agency actions (e.g. allow agencies to take
whatever actions deemed necessary on-property to control a wildfire).

The

adaptation of these measures is discussed in further detail in Chapter 5.
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Other potential model components
The components described below are not explicitly part of the McKnight et al.
model but were considered as potential additions to the model based on the
importance placed on them in the broader literature.

Relationship characteristics
Characteristics of the relationship itself can influence the development and level of
trust in a relationship. The type, duration, history and intensity of a relationship
may influence the level and development of trust.

First, the type of relationship

(e.g. formal, informal, familial) and the level of dependence and interdependence
between parties can influence trust (Sheppard, & Sherman, 1998). Next, experience
between parties is suggested to influence trust development and decisions to trust.
The number of past interactions, the duration of the current relationship (Shapiro,
Sheppard, & Cheraskin, 1992), as well as the frequency of interaction and the
emotional closeness between trustor and trustee (Burt & Knez, 2006), are all
relationship characteristics which are positively associated with trust.

Trust between a trustor and trustee may depend not only on the frequency of
interaction between parties and the length of the relationship but also on the parties’
relationships with mutual contacts. Burt and Knez (2006) have found that trust
between parties is significantly amplified by the presence of mutual contacts.
Mutual third parties that are equally close to both trustor and trustee increase the
probability of trust between actors, whereas third parties that are closer to either the
trustor or trustee increase the probability of distrust between the actors. In a natural
resources management context, Breetz et al. (2005) have found that using trusted
third parties to communicate information about water trading programs reduces
farmers’ reluctance to participate in them.

Trust may also be influenced by shared social ties between trustor and trustee.
Similar group membership can act as a signal that prompts same-group members to
place higher trust in actors within their groups (Gargiulo & Ertug, 2006; Williams,
2001). Similarly, Lewicki and Bunker (1996) state that in group contexts trust is not
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so much based on perceptions of trustworthiness but rather on common membership
of a salient social group.

Finally, the trust relationship between a trustor and trustee may be influenced by
perceptions of the other’s power and control in the relationship. Trust may be partly
determined by a trustor’s perception of how precarious or stable his or her position
is in the relationship (Payne & Clark, 2003) or how much power is shared in
negotiation of decisions (Bergmann & Bliss, 2004).

Contextual factors
Institutional structures, as described above, provide a macro-level, or societal level,
influence on the trust process.

However, other contextual factors which may

influence trust in a fire management context may be more immediate and stem from
local or situational contexts. For example, Kneeshaw, Vaske, Bright and Absher
(2004) have conducted research on the effect of situational factors on forest users’
beliefs about wildland fire management. They have found that external contexts,
such as a community’s fire history, individual and community experiences with fire
and agency relationships, the characteristics of the fire, and the fire’s origin and
impact all exert some influence on forest users’ acceptance of fire management
actions (i.e. put fire out, let fire burn, contain fire). Although this study does not
measure trust, it is likely that trust is influenced by societal-level institutional
structures and more immediate situational factors such as these.

2.3.4 Levels of analysis
There is one other controversy in the trust literature that is important to consider in
examining trust at the stage level.

Researchers disagree about how to handle

conceptual difficulties arising from trust referents crossing levels of analysis. The
question arises: can individuals trust organisations and can organisations trust other
organisations? McEvily et al. (2006) suggest that researchers often interchange trust
placement in individuals and organisations without consideration of potential
differences in the object of trust.
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The greatest controversy lies in whether collective entities can trust other collective
entities.

Some authors argue that conceptualisations of trust that involve

organisations

as

trustors

are

theoretically

and

empirically

problematic

(Doney & Cannon, 1997; Dyer & Chu, 2000) because interpersonal and
interorganisational trust represent distinct but related constructs (McEvily et al.,
2006; Zaheer et al., 1998). However, Currall and Inkpen (2006) challenge the
assertion that organisations cannot trust. They argue that groups can be seen as
trusting if trust is conceptualised as an action rather than an expectation. Because a
group or organisation is capable of making decisions, trust may be seen as a
‘decision to engage in action that allow its (i.e. a person, group or organisation) fate
to be determined by another person, group or organisation (Currall & Inkpen, 2006,
p. 236). Because this research does not measure trust between organisations, this
argument is not explored further.

Trust involving an individual trusting an organisation is somewhat less
controversial. Zaheer et al. (1998) suggest that trust in an organisation may merely
be an artefact of trust in the individual members of the collective entity. Similarly,
Nooteboom (2006) suggests that questionnaire items asking whether a person trusts
an agency to perform a task can be unreliable because respondents may be thinking
about trust at the institutional, organisational or interpersonal level.

However,

Janowicz and Noorderhaven (2006), Lewis and Weigert (1985) and Doney and
Cannon (1997) all state that there is considerable literature to suggest that
individuals can trust institutions or organisations.

This controversy has not arisen in studies of trust in the fire management context,
perhaps because so few studies have attempted to deconstruct the concept.
Therefore, for the purposes of this research, it was assumed that individuals can trust
agencies. However, care was taken in questionnaire development to ensure that it
was clear to respondents that item statements referred to the agency instead of
individual agency staff.

2.4 Conceptualisations of trust as a process
Lewicki, Tomlinson and Gillespie (2006) have conducted a meta-analysis of trust
development conceptualisations from rational choice and psychological approaches.
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They suggest that much of the existing research on trust in the organisational
behaviour context takes a static view of trust and measures it and its antecedents at a
single point in time. Lewicki et al. argue that this provides a limited understanding
of the dynamics of trust and how it may grow or decline over time. As described in
Section 2.3.2, the same limitations can be found in the wildfire management
literature.

Therefore, this research adopted a process view of trust and sought to

adapt pre-existing conceptualisations of trust that could: 1) help explain how
trusting decisions were made in each fire management stage; and, 2) provide insight
into trust at the event level by considering how trust that was built or diminished in
one

stage

could

affect

trust

building

or

loss

in

subsequent

stages.

Conceptualisations appropriate for quantitatively examining the stage-level process
were described in Section 2.3.3.

Potential conceptualisations for qualitatively

exploring trust at the event level are described below.

2.4.1 Potential conceptualisations for an event-level trust
process
Lewicki et al. (2006) argue that there are three specific conceptualisations of how
trust develops that can be found in research adopting a psychological approach.
These conceptualisations of trust development make distinctions between trust and
distrust or the different forms that trust may take. These conceptualisations include:

1) the single continuum model, which treats trust and distrust as opposites on a
single continuum;
2) the dual continuum model, which argues that trust and distrust are two
distinct dimensions that can vary independently; and,
3) the transformational model, which asserts that trust has different forms that
develop and emerge over time.

It is important to note the distinction between the models described here and those
described in Sections 2.3.1 and 2.3.3. The models described in Section 2.3.1 and
2.3.3 describe the trusting decision process and the number of antecedent constructs
that are proposed to influence trust in the context of a trusting decision. The models
described here refer to whether trust and distrust are considered as opposites of the
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same construct on a single continuum or as two distinct constructs on two separate,
but related, continuums [Figure 2.4].

The single continuum trust process model
Single continuum models of the trust process suggest that trust and distrust are
found at opposite ends of a single continuum, as shown in Figure 2.4. Trust grows
with increased evidence of trustee trustworthiness, increased communication and the
building of a relationship history (Lewicki et al., 2006). In this type of model, trust
declines when positive expectations about the other party are disconfirmed. The
Mayer et al. (1995) model described in Section 2.3.1 is an example of this type of
conceptualisation. Importantly, the main components of the Mayer et al. model
describe the trusting decision process, but the feedback loop in the Mayer et al.
model denotes that trust may decline or grow with subsequent trusting decisions
made over time.

Many single continuum models of trust assume that trust begins at zero and
develops gradually over time (Jones & George, 1998; Luhmann, 1979;
Mayer et al., 1995). Some research suggests, however, that trust levels may be high
even in early stages of a relationship (Kramer & Cook, 2004). An individual’s
predisposition to trust others, institutional structures that provide assurances against
trust violation, and cognitive processes that allow individuals to make rapid initial
assessments of others (McKnight & Chervany, 1998) may contribute to high levels
of initial trust. It has also been proposed that relationships may begin with initial
distrust due to in-group/out-group effects (Kramer, 1999; Sitkin & Roth, 2006;
Tanis & Postmes, 2005). Trustors may initially distrust other parties when they
perceive incongruence between their values and norms and those of an out-group.

The dual continuum trust process model
In the dual continuum trust process model, trust lies on a continuum from low trust
to high trust, and distrust lies on a separate continuum from low distrust to high
distrust, as shown in Figure 2.4. Trust and distrust are distinct concepts. The dual
continuum model argues that trust grows with positive expectations of another’s
conduct and distrust grows with negative expectations of another’s conduct
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(Lewicki et al., 2006). In this model, low trust is not the same as high distrust, and
high trust is not low distrust (Lewicki et al., 1998). Similar to Hardin’s (1993)
‘encapsulated interest’ conceptualisation of trust where Trustor A trusts Trustee B to
perform Action X but not Action Y, the dual continuum model suggests that trust
and distrust may be simultaneous in a relationship.

In the dual continuum model, trust does not necessarily begin at a point of low trust
and low distrust, but it is likely that this state occurs early in relationships due to a
lack of information about the other party (Lewicki et al., 2006). Levels of trust and
distrust change as parties come to know each other through experience.

For

example, Lewicki et al. (1998) suggest that relationships displaying low trust/high
distrust may result from relationships where the parties have experienced many
negative experiences and few positive ones.

Therefore, in the dual continuum

model, Lewicki et al. (2006, p. 1003) state that reasons for trust and distrust
accumulate as ‘interactions with the other person provide more breadth (i.e. crosses
more facets of the relationship) and depth (i.e. richness within a facet)’ of
knowledge about the other party’.

high
trust

low
trust
distrust

trust

Trust/distrust in a
single continuum model

low
distrust

high
distrust

Trust/distrust in a
dual continuum model

Figure 2.4: The relationship between trust and distrust in single continuum and
dual continuum models

The transformational process model
Transformational models suggest that there are different forms of trust and that the
nature of trust changes over time as parties experience each other through a variety
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of encounters and experiences. Although the models differ in their origins and the
terms used, they all describe a similar process [Table 2.7]. The models suggest that
relationships may begin with a rational, cognitive process of calculated weighing of
perceived gains and losses. As a relationship matures and positive expectations are
confirmed, trust may develop into a form where trust is an affective response based
on interpersonal attachment and identification (Rousseau et al., 1998). Trust is
proposed to develop in consecutive stages through repeated interactions.
Table 2.7: Forms of trust development
Trust Forms
DeterrenceBased

Calculus-Based
Calculus-Based
Calculus-Based

Cognition-Based
Rational-Based

KnowledgeBased
KnowledgeBased

IdentificationBased
IdentificationBased

Relational-Based
Cognition and
Affect-Based
Affect-Based
Relational-Based

Author
Dietz and Den
Hartog (2006)
Lewicki et al.
(2006)
Rousseau et al.
(1998)
McAllister
(1995)
Kramer (1999)

Time
Knowledge of Other Party
Frequency of Contact

Some models suggest trust begins with deterrence-based trust. A trustee is expected
to perform an action only through the threat of sanctions or force (e.g. legislation).
Dietz and den Hartog (2006) propose that deterrence-based trust contains no
positive expectations and no vulnerability to the other party.

They suggest

deterrence-based trust may therefore be a manifestation of distrust instead of a
reflection of trust. Rousseau et al. (1998), on the other hand, see deterrence-based
trust as a form of trust which enables the trustee to form positive expectations of the
trustor because the sanctions in place for trust breaches exceed the potential benefits
the trustor may gain from opportunistic behaviour.

In calculus-based trust, trust is a cognitive-based decision comprising a calculation
of costs and benefits.

Rousseau et al.’s (1998) conceptual understanding of

calculus-based trust is similar to Lewicki and Bunker (1996), stating that trust
depends on both the existence of deterrence as well as credible information
regarding the intentions of the trustee. Lewicki and Bunker (1996) suggest that
most trust begins with calculus-based trust because parties do not know each other
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well and vulnerability to the other is still very important. Rousseau et al. (1998)
argue that calculus-based trust is limited to situations where confirmation or
disconfirmation of positive expectations can be obtained in the short-term.
Knowledge-based trust is based in predictability of the other’s actions (Porras,
Clegg, & Crawford, 2004) and occurs in extended relationships in which the parties
come to know each other better through more frequent and permanent contact.
Moving from calculus-based to knowledge-based trust occurs as parties gain more
knowledge about each other and engage in activities that generate that knowledge
(Lewicki et al., 2006). Trust declines or stagnates when positive expectations of the
other’s intentions or behaviour are disconfirmed.

Identification-based trust is based in shared values and requires parties to assume a
common identity (Dietz & den Hartog, 2006). This form of trust only occurs in a
small sub-set of relationships in which parties develop a unity of purpose and seek
to

maximise

joint

outcomes

instead

of

focusing

on

self-interest

(Lewicki et al., 2006).

Rousseau et al. (1998) do not differentiate between knowledge-based and
identification-based trust. Instead, they combine these forms under ‘relational trust’
[Table 2.7]. In this framework, relational trust proportionally increases as calculusbased trust proportionally decreases. McAllister (1995) argue that trust evaluations
are either cognitive- or affective-based and that a minimum level of cognition-based
trust is necessary for affective-based trust to arise.

These stages of trust are

comparable to Kramer’s (1999) rational and relational approaches to trust and
Rousseau et al.’s calculus-based trust and relational trust. Six (2003) suggests that
Lewicki and Bunker’s three stages of trust development also are comparable to
McAllister’s stages. For example, in calculus-based trust, cognition is the main
basis for trust. In knowledge-based trust, a mixture of cognition and affection form
this base. Finally, identification-based trust is based in affection.

Although there is some discrepancy over the number and categorisation of trust
forms, proponents of this model tend to agree that trust grows with a positive
relationship history and increased knowledge of the other party. Trust declines
when positive expectations of the other party’s actions are disconfirmed.
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Which trust process model is most appropriate?
The trust process models described above illustrate the development of trust in a
relationship. Many traditional models of trust follow a single continuum approach
and conceptualise trust and distrust as opposites on a single continuum.

Less

traditional dual continuum models measure trust and distrust as separate and distinct
constructs.

Transformational models of trust are less concerned about the

distinction between trust and distrust, instead focusing on what causes levels of trust
to change over time.

Proponents of the dual continuum model, such as Lewicki et al. (1998), state that the
complexity of trust requires a model that allows for both trust and distrust to exist
within the same relationship. They argue that single continuum models of trust
conceptualise trust and distrust as mutually exclusive and therefore cannot include
both constructs within the same relationship. However, Schoorman, Mayer, and
Davis (2007) in a reflection on the development of their 1995 model, disagree.
They state that their model conceptualises trust as domain-specific, that is, actor A
trusts actor B to perform action X but may not trust them to perform action Y.
Domain-specificity allows for multiplexity in the model and for trust and distrust to
exist within the same relationship. According to Schoorman et al. (2007, p. 350),
‘the difference in the level of trust within the same relationship is a function of the
different abilities across different domains’.

It is important to understand that the single continuum and transformational models
of trust hold similar assumptions. Both models conceptualise trust and distrust as
opposites on a single continuum and assume that trust grows when positive
expectations or beliefs are met and declines when positive expectations are
disconfirmed.

The two models appear complementary.

The single continuum

models (e.g. Mayer et al. model) provide a detailed understanding of trust
components and antecedents, such as intentions and behaviour, in the trusting
decision process. The feedback arrow in some single continuum models suggest
that trust may grow or decline over time based on outcomes of a trusting decision.
The transformational model adds depth to the single continuum models by showing
how these trusting decisions contribute to different forms of trust over time
[Figure 2.5].
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Deterrencebased.

Calculus-based.

Knowledge-based.

Identificationbased.

No trust at
all, but
distrust.

Suspicious, but
benefits of trust
outweigh costs.

Positive confidence
based on prior
predictability.

Extremely positive
confidence based
on shared affection
and interests.

Rational-based trust

Relational-based trust

Distrust

Trust

Figure 2.5: Transformational model of trust situated on a single trust/distrust continuum.
Adapted from: Dietz & den Hartog (2006).

It is this complementarity that promotes the use of these models in combination to
create a more complete understanding of the complexities of trust.

Thus, this

research adopted a single spectrum trusting decision process model (with multidimensional antecedents) to examine trust at the stage level and a transformational
process approach to explore how trust changed over the course of a wildfire event.
The research specifically adapted the McKnight et al. (2002) model to the fire
management context to examine trust at the stage level. However, no specific
transformational model was adopted to explore trust at the event level because these
models are similar in conceptualisation and mostly differ in the terminology used.
Figure 2.6 shows a fictional example of how the stage-level trust model which
describes the trusting decision process might be combined with the transformational
trust model showing trust taking different forms as it declines or grows.

54

Stage-level
trust process

Trust beliefs not
confirmed

Trust beliefs
confirmed

Deterrence
-based.

Calculusbased.

Knowledgebased.

Identificationbased.

No trust at
all, but
distrust.

Suspicious,
but benefits
of trust
outweigh
costs.

Positive
confidence
based on prior
predictability.

Extremely
positive
confidence
based on shared
affection and
interests.

Rational-based trust

Relational-based trust
Trust

Distrust

Event-level trust process

Figure 2.6: Fictional example depicting the stage-level trusting decision process combined
with a transformational model showing forms of trust. The trusting decision
process in one management stage influences the trusting decision process in
another. When trusting beliefs are confirmed, trust grows and may move from
one form of trust to another. When trusting beliefs are not confirmed, trust may
stagnate, or it may decline and again change forms.

2.5 Chapter summary
Trust has long been acknowledged as an important component in human
relationships. Research typically focuses on the positives of trust because it can
foster and maintain cooperative and open relationships. However, it has been noted
that trust can have a dark side, with too much trust leaving trustors vulnerable to
breaches of trust or reliance on untrustworthy individuals or organisations.

Because trust is fundamental to human relationships, it has been studied in many
different disciplines, leading to a proliferation of definitions and conceptualisations
of the concept. A universal definition of trust may be lacking, but researchers
commonly agree that trust involves risk, vulnerability, uncertainty, interdependence
and expectations. Three broad disciplinary approaches stemming from economics,
sociology and psychology have influenced conceptualisations of trust in many
contexts, including wildfire management.
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Trust research in the wildfire management context has shown that trust is important
to community-agency relationships before, during and after a fire. Trust has also
been shown to influence the social acceptance of fire and fuel management
strategies.

Trust in the wildfire management context has been primarily

conceptualised in three ways: 1) as a predictor of other constructs, such as social
acceptability; 2) as a uni-dimensional antecedent model; and, 3) as a multidimensional antecedent model.

However, there are several gaps that can be

identified in community-agency trust research in the fire management context.
First, there is a need to clearly conceptualise the dimensions and antecedents of trust
and understand how the antecedents, as well as the trusting decision process, may be
similar or different in each management stage. Second, there is a need to understand
the trusting process at the event level and to understand how trust may take different
forms as it grows or declines over time.

The research in this thesis attempts to fill these gaps by: 1) providing a greater
understanding of how fire-affected community members define trust and
trustworthiness; 2) identifying factors affecting trust; and, 3) exploring how the
factors are similar or different in each management stage. The research utilises a
transformational process model to qualitatively explore how trust built in one stage
may take different forms and grow or decline over time at the event level. Finally,
the research adopts a multi-dimensional antecedent model to examine the trusting
decision process at each management stage and to compare how the relationships
between constructs differ in each stage.
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Chapter 3

- Study methodology and
qualitative methods
(Research phase I)

3.1 Introduction
This chapter provides an overview of the overall research design, methodology and
study area before giving a detailed description of the qualitative methods which
comprised the first phase of research. First, a description of the study area and the
fire management context in Victoria is provided. Next, the pragmatic paradigm and
mixed methodology used in the research are described and justified. Finally, the
qualitative methods are justified and followed by a description of the semistructured interview process and the data analysis procedures employed.
Quantitative methods used in the second phase of research are described in Chapter
5.

3.2 The study area and context
3.2.1 Wildfire management responsibilities and policy in
Victoria
Responsibilities for wildfire planning, preparation and response in rural and regional
Victoria belong to two main government bodies, the Country Fire Authority (CFA)
and the Department of Sustainability and Environment (DSE).

The CFA is

responsible for managing fires on private land, the DSE for fires on public land,
including state forests and national parks. The CFA assists the DSE to contain fires
on public land when requested. The agencies work together to manage large fires
which span public-private boundaries.

The CFA is largely a volunteer organisation with more than 1,200 brigades and
58,000 volunteers state-wide. The CFA is funded by the Victorian Government and
Insurance Industry contributions.

At the local brigade level, captains, crew

members and auxiliary staff are all volunteers drawn from the local community.
The DSE employs 2,700 staff in 90 locations across the state. The department has
annual funding of more than $1 billion dollars and is responsible for the
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management of water resources, climate change, bushfires, public land, forests and
ecosystems.
The Department of Human Services (DHS) and the local government (RCOW – see
Section 3.2.2 below) coordinate community fire recovery programs and activities.
Following the 2006/07 fires, bushfire recovery officers were funded by the DHS and
employed by fire-affected councils to implement community fire recovery programs
and activities. The DSE and CFA, however, jointly coordinate the rehabilitation and
repair of private assets damaged as a result of efforts to control wildfire (e.g. fencing
damaged in constructing fire breaks). The DSE is also responsible for rehabilitating
public land and assets affected by wildfire.
Victoria adheres to a ‘Stay and defend or leave early’ policy which advises
community members to make a decision prior to the fire season to prepare, stay and
defend their properties from wildfires or leave well before a fire arrives in their area.
The policy is the foundation of wildfire safety education in Victoria. It is supported
by evidence showing that late evacuation is a dangerous response to wildfire and
that well-prepared houses can be defended from wildfires and provide safe refuge
for people during the passage of the main fire front (Handmer & Tibbits, 2005).
The policy is supported by legislation which, instead of mandating forced
evacuations, grants community members the right to stay and defend their
properties. People may only be removed from their properties during a fire if they
do not have a pecuniary interest in the land, building or goods. The ‘Stay or Go’
policy has promulgated successful outcomes in many fires over the past twenty
years. However, extensive loss of life and property to wildfires in February 2009
has led to questioning of the policy and an emphasis on the ‘leave early’ option.

3.2.2 The study area: King Valley and surrounding areas,
Victoria, Australia
The research focused on communities affected by wildfires in December 2006 and
January 2007 in and near the King River valley in the Rural City of Wangaratta
(RCOW), Victoria [Figure 3.1].

This area is approximately 250 kilometres

northeast of Melbourne and bounded by extensive tracts of densely forested public
land, including the Alpine National Park. Northeast Victoria has a Mediterranean
climate with hot, dry summers and cool, wet winters. In recent years the area has
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experienced substantially lower than normal rainfall and above average
temperatures, and as a result, the dense forests have dried out considerably. The
RCOW covers an area of approximately 3,764 square kilometres.

The King River communities are linked by local government, social networks and
Country Fire Authority (CFA) brigade response structures. The total population of
the study area is just under 2000 (Australian Bureau of Statistics, 2006). Prior to the
1950s, dairy, beef cattle and mixed farming were the main sources of income in the
study area. In the 1950s and 1960s tobacco farming became prominent. Beginning
in the 1980s and continuing into the 1990s and 2000s, tobacco growers began to
diversify their income sources, with many growers investing in premium grape
varieties. In 2006, existing tobacco contracts ceased and the major companies
purchasing tobacco withdrew from the region. Premium wine production and its
associated tourism are now important industries in the area. Recreational tourism is
also important to the study area because the King Valley is a major access point for
the Alpine National Park and surrounding State Forest.

Additionally, some

individuals are employed in nearby regional centres (e.g. Wangaratta, Myrtleford).

Figure 3.1: The study area shown in grey within the Rural City of Wangaratta (RCOW)
local government area.
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3.2.3 The 2006 King Valley Complex and 2007 Tatong
wildfires
Lightning strikes ignited multiple fires on public and private land in and around the
King Valley in early summer, 1 December, 2006. Drought conditions, steep and
inaccessible terrain and a lack of available resources meant some ignitions could not
be contained. The fires burned throughout December and eventually joined with
other fires to become the Great Divide Complex which burnt over one million
hectares of land. A new round of fires began on 11 January 2007 when lightning
ignited the Tatong-Watchbox Fire in the Toombullup State Forest. The Tatong fire
burnt approximately 33,000 hectares, including 750 hectares of plantation timber.

Overall, fire activity repeatedly threatened communities within the study area for
most of December and January 2006/07. There was no single, common experience
among residents concerning the fires’ impacts because of differences in topography,
property lay-out, property size, type and density of surrounding vegetation, daily
weather conditions and individuals’ fire behaviour knowledge. The multiple King
Valley fires spread slowly at times and rapidly at others.

Some community

members experienced fire burning onto their properties immediately. Other people
waited several days or weeks for the fire to directly affect their properties. For those
who experienced impacts early but still had sections of their property or surrounding
forest unburnt, there was a sense of apprehension that the fires could come again.
Indeed, some community members had to defend their properties on several
occasions.

Community members in the Myrrhee and Tolmie areas remained on alert during the
December fires but were not directly affected. However, these communities were
the most directly impacted by the Tatong fires in January.

The Tatong fires

commenced in hotter and drier conditions than the December King Valley fires and
initially spread more quickly. Community members affected by the Tatong fire
described its impact as ‘rapid and severe’. Fire eventually ‘roared’ through Tolmie
five days after fire ignition. Residents in the Whitlands area were threatened or
impacted by both the King Valley and Tatong fires.

Although no one was killed and few primary residences lost, the fires caused
substantial economic and social disruption to the communities. Smoke taint affected
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grapes growing in the King Valley, resulting in the loss of the 2007 vintage and
small quantities of premium grapes being sold at a loss for lower-quality blended
wines. Private pine plantation losses were estimated at over $20 million dollars
(Plantations Northeast, 2008).

3.3 Research paradigm and methodology
The conceptual territory of paradigms, methodologies and methods can be puzzling
because many research texts confuse the terminology and interchange definitions of
paradigm with methodology and methodology with method (Mackenzie & Knipe,
2006). For the purposes of this thesis, a paradigm refers to ‘how to think about the
problem’; methodology refers to ‘how to study the problem’; and, methods refer to
the techniques used to study the problem (Niglas, 2001). This research employed a
pragmatic paradigm, a convergent methodology and both qualitative and
quantitative methods.

Pragmatism is viewed as providing an underlying philosophical framework for
mixed-methods research (Tashakkori & Teddlie, 2003). Pragmatism considers the
research problem as central and chooses data collection and analysis methods that
are most likely to provide insights into the research questions, with no philosophical
loyalty to alternative paradigms (Mackenzie & Knipe, 2006). Pragmatism values
both subjective and objective knowledge and using diverse approaches.

The objectives of this research included: understanding how fire-affected
community members defined trust and trustworthiness; identifying factors affecting
trust in a fire management context; exploring how trust worked as a process at both
the management stage and event level; and, clarifying how trust might be measured
in a way that was consistent with a stage-level conceptual model adapted from the
business management context for this research. Considering these objectives as
central, data collected solely within either objective or subjective paradigms would
be limiting to the findings. Exploration of trust as a process in a particular context
was suited to qualitative methods.

Adapting and measuring existing construct

definitions pointed to the use of quantitative methods. Consequently, the research
used a convergent, or combining, methodology.
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A convergent methodology recognises that qualitative and quantitative methods are
complementary and build on each others strengths and weaknesses (Jick, 1979). For
example, one strength of qualitative data is that participant words and categories
lend themselves to exploring how and why phenomena occur from individuals’
personal experiences (Johnson & Onwuegbuzie, 2004). Building on this strength,
quantitative data can test and validate theories constructed from qualitative data and
generalise these findings to a larger population. As described in the mixed methods
design section below, this research utilised qualitative methods to understand the
phenomenon of community-agency trust in a fire management context.

The

knowledge gained from the qualitative methods then informed development of a
quantitative instrument which allowed precise measurement of specific constructs
important to community-agency trust.

3.4 Sequential mixed methods design
According to Creswell, Plano Clark, Gutmann, & Hanson (2003, p. 212), a mixed
methods study ‘involves both the collection or analysis of both quantitative and/or
qualitative data in a single study in which the data are collected concurrently or
sequentially…and involve the integration of the data at one or more stages in the
process of research’. This research utilised a sequential, exploratory mixed methods
design. This design features an initial phase of qualitative data collection and
analysis followed by a quantitative phase that builds on the qualitative phase
(Creswell et al., 2003).

According to Creswell and Plano Clark (2007), the sequential, exploratory design
has several strengths and weaknesses. The advantages of this design include: 1) the
two-phase approach is a straight-forward design to describe, implement and report;
and, 2) it is useful for researchers who want to explore a phenomenon but also want
to expand on the qualitative findings. However, the weaknesses of the design
include: 1) it requires considerable time to implement; and, 2) it can be difficult to
decide which data to use from the qualitative data to build on with quantitative data
(Creswell et al., 2003).

In this research, qualitative methods (i.e. semi-structured interviews) were used to
gather rich detail from multiple perspectives about how trust worked as a process at
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the event and stage level. The knowledge gained from the qualitative research then
informed the quantitative methods (i.e. mail survey). Constructs and items used in
the quantitative methods reflected local understandings of community-agency trust
gathered through the qualitative methods. The quantitative methods were then used
to gauge the usefulness of an a priori theory developed in an unrelated discipline to
the fire management context. The quantitative methods also permitted measurement
of the relative importance of various factors identified through the qualitative
interviews in predicting trusting intentions.

3.5 Qualitative methods
Qualitative methods emphasise exploring experiences in depth and detail rather than
measuring or counting the frequency of particular experiences within a population
(Punch, 2005). Phase I of data collection featured semi-structured interviews with
purposively sampled participants and both inductive and deductive data analysis
procedures. Semi-structured interviews allowed the researcher to gather detailed
descriptions of trusting relationships, and the factors that influenced them, which
were important to participants with similar and different experiences before, during
and after one common fire event.

3.6 Sample
Community member participants were selected using purposive sampling. This
sampling technique allows selection of participants with experiences and knowledge
that will clarify and deepen understanding of the research objectives (Rubin &
Rubin, 2005).

Purposive sampling draws potential participants from relevant

categories of interest rather than on the basis of statistical frequencies or population
distributions (Bradshaw & Stratford, 2005).
Participants were selected from lists provided by Council’s Bushfire Recovery
Officer and a Community Safety staff member from CFA Regional Headquarters at
Wangaratta. The lists were based on identification of people who were likely to
have had experiences during the fires which were relevant to the research objectives
and who were willing to participate. Several individuals who submitted personal
photos and stories to a local photographic exhibition featuring images from the
06/07 fires were also recruited.
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Participant selection decisions ensured that interviewees would reflect the diversity
of social and farming backgrounds of King Valley residents. The sample was
stratified according to geographic locality (10 areas), gender (17 F; 21 M), age
(7 > 65 years; 31 < 65 years), occupation (14 farmer; 24 non-farmer), income source
(17 some/all off-farm income; 9 on-farm income only), farm enterprise type
(9 grazing/dairy; 3 cropping; 4 grapes/grazing), property size (16 < 40 hectares;
10 > 40 hectares), CFA membership (16 members; 22 non-members), length of
residence in region (18 < 20 years; 20 > 20 years), past experience with fire
(23 Yes; 15 No), and asset loss/damage in 06/07 fires (16 Yes; 10 No). Ten
participants (8 interviews) had children under age 18 living at home at the time of
the fires. In total, 26 interviews with 38 community members (i.e. 12 couples, 9
males, 5 females) were conducted between February and July 2008.

More

information about community member participants is found in Appendix 1.

Fire management agency staff at local, regional and state level, as well as local
government personnel involved in emergency management, were also interviewed.
Agency participants were recruited through contacts within the managing agencies.
Participants included personnel who were willing to be interviewed and who were
involved with the communities during the fires or with community engagement
activities in general. Ten regional and state level fire management agency staff and
two Rural City of Wangaratta employees were interviewed between March and
October 2008.

3.7 Procedure
Individuals and couples recruited through CFA Regional Headquarters and RCOW
were first contacted by representatives from those organisations seeking permission
to release contact details to the researcher. Contact details for individuals recruited
from the photographic exhibition were obtained from telephone directories.
Potential participants were first sent a letter explaining the purpose of the project
and then telephoned to set up an interview time and location of the participant’s
choice. Given the sensitive and emotional nature of the interview topic, participants
were told before the interview began that they could end the interview at any time if
they felt uncomfortable with any aspect of the interview. Participants were also
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given a contact list for mental health professionals and other recovery services
available in the study area.

3.7.1 Materials: The semi-structured interview guide
An interview guide was developed for use in the semi-structured interviews with
community members and agency staff [Appendix 2]. An interview guide is a list of
questions to be explored in an interview. The interview is organised around ordered
but flexible questioning (Dunn, 2005). For example, the guide provides
predetermined topics but allows the interviewer to build a conversation within a
particular topic that is important to the participant (Patton, 1990). Previous studies
of trust in business management (Mayer et al., 1995) and natural resources and
natural hazards management (Leahy & Anderson, 2008; Paton, 2007), as well as
studies of risk perception (Siegrist & Cvetkovich, 2002; Slovic, 1993), risk
communication (Trettin & Musham, 2000; Wray, Rivers, Whitworth, Jupka, &
Clements, 2006) and social acceptability of natural resource management strategies
(Vogt et al., 2005) were used to help develop the interview guide.

Each semi-structured interview began with the researcher explaining the purpose of
the research to the participant(s). The researcher stated that the purpose was to learn
about community member experiences and relationships with government agencies
and staff during the 2006/07 fires and how trust, or its absence, may have influenced
these relationships. Participants were then asked to describe their experiences in the
2006/07 fires and any particular incidents in which their trust was increased or
diminished in a specific person, agency or organisation before, during or after the
fires. Participants were also asked to identify factors they regarded as critical to the
creation or loss of community-agency trust before, during and after a wildfire.
When not volunteered through previous discussion, participants were asked to
provide their own definition of trust at the end of the interview to help clarify how
they understood the abstract concept. The researcher did not provide a definition at
any point in the interview. Interviews with agency staff also explored personal
perspectives on how to build or maintain trust with the community and examples of
where this had succeeded or failed. Interviews typically lasted 1 to 1.5 hours,
although some lasted as long as 2.5 hours.
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3.7.2 Pre-testing of interview questions
Initial interviews with four CFA fire brigade Captains and Secretaries in the study
area helped refine the interview guides and develop a better understanding of the
events and issues that occurred during the 2006/07 fires. Based on these interviews,
minor modifications relating to the elicitation of critical trust incidents in the
BEFORE and AFTER fire management stages were made before the guides were
used in subsequent interviews.

3.8 Qualitative analysis
Analysis of interview material was an iterative process which began in the field.
After each interview, notes were made containing: 1) the length and location of the
interview; 2) notes about body language or other things that would not be captured
by the recording; 3) reflections on what was learned in the conversation and the key
points of the interview; 4) what issues were brought forth from the participant and
how this compared to other interviews; 5) what went well or not-so-well; 6) what
should be done differently in future interviews; 5) how questions for subsequent
interviews might be altered to reflect what was being learned from previous
interviews; and, 6) what picture of community-agency trust seemed to be developing
to that point.

Transcription is the process of reproducing the oral conversation in written form
(Minichiello, Aroni, Timewell, & Alexander, 1990). The process of converting
interview to text is value-laden and entails interpretation and judgement (Marshall &
Rossman, 2006). For example, decisions must be made about the level of detail
required, how to punctuate and when to include paragraph breaks.

Phonetic

transcription is often used when the nature of interaction is of interest (e.g. discourse
analysis); however, the conventional orthographic form (i.e. use of conventional
spelling and sentence structure) is suitable when the researcher is simply interested
in what a person has to say about a subject (Henn, Weinstein, & Foard, 2006). All
interviews, except two, were tape-recorded with consent of the participant. Detailed
notes were taken and written up immediately after the two interviews which were
not taped. All tapes were transcribed verbatim using conventional orthographic
form by the researcher.
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Interview transcripts were analysed using an iterative inductive and deductive
coding process (Rubin & Rubin, 2005). The qualitative data analysis program
NVIVO 7 was used during the analysis process to help code the data and develop
categories. First, codes were inductively developed from the trusting relationships
and incidents described by participants.

Categories were created based on the

research questions and the researcher’s knowledge of the literature regarding trust in
each stage of fire management. Through iteration this relatively large number of
codes and categories were refined so that categories and their supporting data were
grouped and regrouped into more conceptual categories according to their
relationships with each other. Figure 3.2 illustrates this process showing some of
the codes and categories used to develop one factor. The final categories reflect
participant perceptions of the key factors affecting trust in each stage of fire
management.

Level 5

Level 4

Level 3

Level 2

Level 1

Figure 3.2: Illustration of the combined deductive and inductive data analysis process used
to identify factors affecting trust. Conceptual abstraction of categories increases
at each level. Level 1 shows inductive codes developed directly from the
transcript data. Level 2 shows categories created from Level 1 codes. The
Level 3 octagons are a refinement of the Level 2 categories. The Level 3
rectangles represent categories developed deductively from related literature.
Level 4 depicts another category refinement. The Level 5 diamond shows the
final, refined conceptualisation of a factor affecting trust developed from
inductive and deductive categories.
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To ensure that the factors developed from the data accurately represented participant
experiences, participants were sent: 1) a copy of a preliminary findings report
outlining the factors affecting trust developed from the interviews; 2) a copy of the
participant’s transcript sections which related to the identified factors; and, 3) a
feedback form and self-addressed stamped envelope. Participants were asked to
review the findings and his/her transcript and note any discrepancies, instances that
did not reflect his/her experiences or anything else which required clarification. Ten
of the 26 feedback forms were returned.

Comments indicated the factors and

themes captured participants’ experiences and summarised their examples of
trusting and distrusting community-agency relationships in each fire management
stage.

3.9 Chapter summary
This research followed a pragmatic paradigm and a convergent methodology
utilising both qualitative and quantitative methods. The mixed methods used in this
research provided a complementary and sequential data collection and analysis
process that satisfied the research objectives. The primary methods used to meet the
research objectives were semi-structured interviews (Phase I) and a mail survey
(Phase II) in one local government area impacted by wildfires in 2006/07.

The first phase of research featured semi-structured interviews with fire-affected
community members and agency staff in the King Valley within the Rural City of
Wangaratta local government area in Victoria, Australia. Interview participants
were purposively sampled. The interviews included 38 community members in 26
interviews and 12 fire management agency and local government staff.

The

interviews were analysed using both an inductive and deductive approach and the
analysis program NVIVO 7.

The semi-structured interviews provided an understanding of how community
members and agency staff defined trust and trustworthiness and the factors
important to them in building or maintaining community-agency trust at each stage
of fire management. The semi-structured interviews also provided insight into how
trust developed among the stages of a wildfire event. The factors affecting trust
identified in the interviews were then explored in greater detail through a mail
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survey with a larger cohort of landholders in the study area. As will be described in
Chapter 5, the quantitative methods examined a conceptual model of the trusting
decision process at each management stage. The model provided insight into the
relationships among trusting intentions, trusting beliefs and the factors affecting
trust identified in the qualitative interviews.

The data collection and analysis

techniques for the mail survey are also described in Chapter 5. The next chapter
details findings from the qualitative phase of research.
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Chapter 4 - Qualitative findings:
Exploring factors affecting trust
4.1 Introduction
This chapter addresses the first four research objectives through data gathered from
semi-structured interviews with community members and agency staff involved in
the King Valley Complex and Tatong wildfires in 2006/07. The chapter is divided
into sections which address the research objectives:
Section 4.2 identifies how community members and fire management
agency staff defined trust and described trustworthiness.
Section 4.3 identifies the factors affecting trust for each management stage.
Section 4.4 investigates how the factors were similar and different in each
stage.
Section 4.5 explores how trust that was built or diminished in one stage
affected perceptions of trust in other stages of the wildfire event.
Section 4.6 is a chapter summary.

WILDFIRE
EVENT
Research
Objectives

Mgmt
Stage

Mgmt
Stage

Mgmt
Stage

Before

During

After

Research Objective 1:
Identify how fireaffected individuals
define trust and
trustworthiness
Research Objective 2:
Identify factors
affecting trust
at the stage level

Descriptions of trustworthiness
and definitions of trust

Factor

Factor

Factor

Factor

Factor

Factor

Factor

Factor

Factor

vs
Research Objective 3:
Investigate how
trust factors are
similar/different at
each stage

Factor
Factor

Factor

Factor

Factor

vs

Factor
Factor

vs

Factor
Factor

Research Objective 4:
Explore trust
development process
at the event level

Figure 4.1: Research objectives covered in Chapter 4

70

Because the aim of qualitative research is to understand issues from a participant’s
point of view, quotes are included within each section to provide examples. The
excerpts are linked and clarified by explanatory text. Excerpts are presented in
italics with ‘CM’ denoting a community member excerpt, and ‘A’ denoting an
agency staff member excerpt. The findings presented here are largely based on the
interviews with community members. Use of the word ‘participant’ generally refers
to a community member unless specified otherwise in the text. It is important to be
aware that many community members ‘wear many hats’ and that their opinion may
sometimes reflect their ‘community member property owner hat’ and/or their
‘CFA/DSE member hat’.

4.2 Defining trust and trustworthiness
As discussed in Chapter 2, previous studies in the natural resources and fire
management contexts have adopted varying definitions of trust. Hence, one of the
objectives of this research was to understand how community members and agency
staff in an Australian fire management context defined trust. Knowledge of how the
community and agencies understood trust and trustworthiness allowed the
researcher to adopt a conceptualisation and definition of trust for the quantitative
phase of research that was consistent with participant understandings.

Participants defined trust in both broad and specific ways [Table 4.1]. Trust was
most often defined as ‘having a good relationship’ with agency staff and/or ‘being
able to rely’ on the agency and agency staff. Notably, participants described both
their willingness to rely on agencies and agency staff and the characteristics that
agencies and individuals needed to exhibit to be considered ‘trustworthy’.
Community member participants often described characteristics of trustworthiness
when describing why they ‘relied on’ agencies or agency staff. This important
delineation between ‘relying on’ agencies and trustworthy characteristics led the
researcher to adopt the McKnight et al. (2002) for the second, quantitative phase of
research.
intentions

This model conceptualises trust as being comprised of both trusting
(i.e.

willingness to be

vulnerable) and trusting beliefs (i.e.

trustworthiness).
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4.2.1 Trust definitions – Broad view
Some participants held a broad view of trust, describing trust as something that is
present within or results from a good relationship. For these participants, trust and
relationship-building between agencies and communities mirrored each other.
Trust is just part of a good relationship. You have trust when you have a
good relationship with someone you know.—CM34
Participants holding a broad view of trust often described actions and events which
contributed to positive relationships among managing agencies, Council and the
community.

For example, one participant felt that building trust between

community members and between community members and fire management
agencies was enhanced through getting to know one another during community
activities offered after the fire.
I suppose it was…building community relations and getting to know who
people are in the community. You go to a community event and … everyone
comes out of the woodwork. So building up trust. And to build up trust you
actually need that face-to-face knowledge to get to know that person.—
CM30

4.2.2 Trust definitions – Specific view
Many participants, however, held a more specific view of trust. Trust was described
not as ‘having a good relationship’ but as a particular aspect of the relationship
itself. In this case, trust was most frequently described as ‘being able to rely’ on
another person or agency. Here are some examples of participant definitions of trust
from a specific view.
The feeling that you can rely on someone else, or rely on something to
happen to feel secure.—CM7
Knowing that the agencies will be there, and knowing what they will do.
—CM21
The ability to believe in what another person is telling you without
questioning it. And being sure that the outcome will be a positive one
because of what you are being told.—CM4
Some ‘specific view’ participants described trust as a one-way relationship of
relying on agencies or agency staff because of the agencies’ expertise.
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I think that trusting is just having the confidence that they know what they
are doing and just to believe that that’s the case. They know more than me,
how to deal with these things. They have the experience and training, so to
trust their expertise.—CM34
Some participants described this type of one-way relationship during the 2006/07
fires. For example, one couple described their willingness to rely on agency staff
when they stated that they ‘suddenly felt safe and secure’ when fire appliances
arrived on their property. The couple were unsure whether they could successfully
defend the property but felt that they could rely on the firefighters to do so.
Participants also described how they relied on information provided by the agencies
during the fire to decide on what management actions to take at their properties.

4.2.3 Trust definitions - A combined view
Some participants described trust in a way that combined both specific and broad
views of trust. Trust was described as positive relationship in which parties could
rely on one another for certain actions or things. In contrast to some participants’
specific view of trust which often described a one-way reliance on agencies, those
participants expressing a combined view of trust often described reciprocity as an
important part of trusting relationships. In the quotes below, trust is described as a
two-way relationship in which both parties respect each other’s knowledge, ability
and opinions.
Trust in my eyes would be that I’ve gotta trust their decision, they’ve also
gotta trust your decision so that both parties are happy…. But both parties
have gotta be prepared to talk it over. You’re not always right.—CM25
[Trust is] having faith or appreciation in an individual’s or organisation’s
ability or knowledge so that when they are interacting with you you can
value their involvement.—CM19
Some participants also noted how reciprocal relationships were necessary between
fire agencies and local residents.
So trust from a CFA perspective, you trust that landowners will look after
their own background. As a landowner you trust… if there's a fire in your
area that you'll be notified or that you'll know that you'll get some sort of
protection.—A9
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4.2.4 Comparing participant vs. research definitions of trust
Previous literature related to trust considers risk, vulnerability, uncertainty,
expectation and interdependence as essential dimensions of the trust construct (see
Chapter 2). In this research, participants’ ‘broad view’ definitions generally did not
describe risk, vulnerability, uncertainty and expectation but did describe
interdependence in their description of trust as a relationship. However, this view of
trust did not differentiate trusting relationships from other types of relationships.
Many participants expressing ‘specific’ views of trust directly described
expectations of others, and to a lesser degree, the vulnerability related to relying on
others. Most ‘combined view’ participant definitions directly addressed not only
expectations and vulnerability, but also the interdependence of a relationship. A
few ‘specific’ and ‘combined’ view participant definitions also described the risk, or
‘leap of faith’ involved in relying on others but did not mention the underlying
uncertainty of others’ actions underlying that risk.
Table 4.1: Three different views of trust illustrated by community member
definitions
Community Member Trust Definitions
Broad View
Specific View
Combined View

Something that is present within or results from
a positive relationship.
Example: ‘having a good relationship’
A particular relationship aspect related to reliability.
Example: ‘being able to rely on someone’
A positive relationship in which
parties can rely on one another for certain actions.
Example: ‘a type of relationship where people
are true to their word’

4.2.5 Trustworthiness
When describing incidents in which their trust in management agencies was
increased or diminished BEFORE, DURING or AFTER a fire, participants often
described positive actions or characteristics of individuals that made the participant
feel like he/she could trust that person. Characteristics that made an individual or
agency worthy of a participant’s trust were common across agencies.
Characteristics were also similar whether participants were describing individual
neighbours or agency staff or agencies and organisations as a whole. However, the
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most commonly described characteristics were different within each stage. Section
4.4 of this chapter describes these differences. Figure 4.2 shows a composite of the
characteristics of a trustworthy person in a fire management context.
Composite Characteristics of Trustworthy Persons or Agencies
-----------

Honest
-- Open
Caring
-- Credible
Empathetic
-- Transparent
Competent
-- Consistent in actions
Reassuring in a crisis
-- Shows strong leadership
Has a good reputation
-- Knowledgeable about local conditions
Has good and flexible decision-making skills
Respectful of others’ needs/knowledge/opinions
Keeps residents’ best interests at heart in fire management decisions
Follows through on promises and/or responses to resident enquiries

Figure 4.2: Participant descriptions of the characteristics shown by trustworthy individuals
or agencies.

4.3 Identifying factors affecting trust
The factors affecting trust identified and described in the following pages represent
those most commonly discussed by participants.

When analysing participant

interviews, it was necessary to try to distinguish between factors which were critical
to trust from factors which were simply issues that arose from the fires but were not
necessarily important to trust.

It was decided that the factors should reflect

participant definitions of trust. Therefore, the factors affecting trust identified below
are ones that either: 1) promote positive community-agency relationships; 2)
promote a willingness to rely on another person or organisation; or, 3) promote both
1 and 2.

The findings showed that some factors, such as Communication, were important to
trust in more than one management stage.

Some factors, such as Negative

Outcomes Resolved, were unique to a particular management stage. In this section,
the factors are described for each management stage. Section 4.4 investigates the
different ways in which the common factors were similar or different in each stage.
Table 4.2 provides a summary of the factors affecting trust identified for each
management stage.
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Table 4.2: Factors affecting trust identified in semi-structured interviews for
each fire management stage

BEFORE

DURING

AFTER

Communication

Communication

Interagency Planning

Interagency Cooperation

Trustworthiness

Trustworthiness
Local
Knowledge/Assistance
Integrated
Institutional Assurances

Communication
Interagency
Coordination
Trustworthiness

Local Concerns
Addressed/Included

Reduction of Uncertainty
Personal
Experience/Confidence/
Self-Reliance

Immediacy
Perceived Needs
Met/Unmet
Negative Outcomes
Resolved

Factors in italics indicate that they are common to more than one stage.
Factors in plain type indicate they are unique to that management stage.

4.3.1 Communication (Stage: BEFORE, DURING, AFTER)
Stage: BEFORE
Participants described a multi-directional flow of information between agencies (e.g.
visible planning), from agencies to residents (e.g. providing property preparation
education) and from residents to agencies (e.g. identifying local assets, fire hazards
and other concerns) as important to trust in the BEFORE management stage.
Participants had mixed experiences with communication in the BEFORE stage.
Several participants described how information only seemed to flow from agencies
to residents and there was little opportunity to work together with agencies on fire
management planning that spanned the public-private boundary.

Some participants said they received little information about agency activities or
opportunities for interaction in this stage. Other participants thought the agencies
did a good job of providing information about making the ‘stay or go’ decision and
agency activities taking place in the BEFORE stage. Several participants noted that
agencies have used community meetings as a way for residents to provide feedback
and information. However, these same participants noted that community meetings
were often an ineffective means of interaction and did not necessarily contribute to
community-agency trust because of low attendance and group dynamics.
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Unfortunately, there wasn’t a lot of people who turned up to that meeting….
It was essentially just the fire brigade and a few ‘vocals’. And if people
know that those vocal people are going to be there, they’re not going to
go.—CM17
Both agency staff and CFA volunteers expressed frustration with low attendance at
meetings designed to provide opportunities to comment on fire operations plans or
provide communities with information about how to prepare for and what to expect
during a fire. Some participants also suggested that trust was absent in the BEFORE
stage because they did not know how to build relationships with the multiple
managing agencies.

For example, several participants discussed how they had

acquired educational materials but were either unsure about how to obtain further
advice or were concerned that they would receive conflicting advice from different
agencies.

Stage: DURING
DURING the fire, many interviewees felt the community information meetings and
their primarily one-way flow of reliable information was a strong contributor to
trust. For example, one participant explained how the one-way flow of information
at community meetings satisfied community members’ needs.
The first community meeting…there were lots of questions…and perhaps
some of them not terribly appropriate…. But…after that then everyone
would arrive and just sit and listen. People were there to just get
information. They'd made their decisions basically, and they didn't want the
meeting to be long.—CM36
A few participants suggested that being able to engage in two-way communication
with agency staff and volunteers working on or near an individual’s property during
the fire was also important for fostering trust and community-agency relationships.
…so they’ve got clear lines of communication to deal with the queries that
we’ve got…. And you can’t say, ‘go to the community hall for the briefing’,
because by that time, there’s a delay and it doesn’t work. It’s gotta be the
one-on-one sort of stuff.—CM17
Participants stated that the agencies’ manner of approach during the community
meetings was also important to trust. Many participants stated that the meetings
emphasised the importance of being well-prepared and self-reliant but did this in a
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way that dampened fear and made residents feel included and knowledgeable about
the fire situation.
The community meetings really helped. You felt you had all the knowledge…
they'd really well-informed you…. You just felt like you were included.—
CM36
Trust was further enhanced if the information came from local personnel because
he/she was viewed as having greater knowledge of local conditions and the needs of
residents.
I found [the CFA] absolutely excellent with all their information….
Especially when it was the local CFA that live in the area, that know the
area - where prior to that it was just THE CFA man or woman from
wherever. It just didn't have that same connection, I suppose. The last few
were actually people who lived in the valley … that just came across as a lot
more caring….–CM14
Most participants stated that DURING a fire there ‘was no such thing as too much
information’ related to the fire situation. While community information meetings
were regarded positively by those who were able to attend, most participants stated
that they supplemented this advice with information from other sources, such as the
UHF radio, scanners, CFA pagers, ABC radio, etc. Most, but not all, participants
were satisfied with the accuracy and timeliness provided by official information
sources. However, some participants thought it was necessary to ground-truth this
information to aid their decision-making.
You trust the information we're getting is right. You rely on that…. And I
suppose you have to believe, because it's all you've got. You've got what you
can see going on, and if the two don't match up then you're going, ‘well, hold
on a minute’…. —CM9
Stage: AFTER
AFTER a fire, trust was enhanced if information was provided through one-on-one
contact and targeted to individuals’ specific needs.
I really appreciated ***** coming out and being a face-to-face contact
rather than - it's nice having a phone call… but having that face-to-face, and
knowing a person is so much better than just the phone interview.—CM30
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Because residents were mentally, physically and emotionally exhausted, too much
information in the recovery phase was viewed as overwhelming by several
participants. One couple noted that the ‘show-bag’ of information they received
was ‘good value’ but could be seen as overwhelming if there was no one-on-one
contact to further explain what resources and programs were available.

The

participant in the quote below described how there was little information available
immediately after the fire but then too much information to sort through once
information began to flow.
You just felt like you were left…and then all of a sudden, it was overkill.
—CM11

4.3.2 Interagency Planning, Cooperation, Coordination
Visible Interagency Planning (Stage: BEFORE)
Several participants suggested that interagency fire planning lacked a community
focus and that this did not help build trust. For example, several participants stated
that community members generally don’t receive information about how agencies
plan for fire or see the fire management agencies working together to prepare for the
fire season.
I think it’s incredibly important that the agencies are there. That the CFA is
strong, that DSE is strong, that they talk to one another. And most people
wouldn’t know that - that they talk to one another.—CM18
A lack of visibility in interagency planning may contribute to community
perceptions that the agencies do not have defined roles and responsibilities when a
wildfire does occur. One participant suggested that trust could be strengthened if
agencies communicated to the public how they worked together BEFORE a fire.
Another participant noted that she would like to complete more fire preparation
work on her property.

However, she is afraid she will receive conflicting

advice/permission from Council, CFA and DSE and feels it is unlikely they would
conduct a joint property visit.
I did actually think about…talking to DSE…But I think, ‘oh, if I have
someone come out, then I’d have to have someone from Council, someone
from here, someone from there’. How am I going to get all these people to
agree? —CM16
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Some CFA members stated that the limited opportunities for interaction meant trust
between CFA and DSE could take a long time to build.

One CFA member

suggested that training together could foster cooperation and minimise inefficiencies
in the system.

Finally, both CFA and non-CFA participants felt that many

individuals and organisations were ‘caught out’ by the early onset of the fire season
in 2006/07. Some participants felt this was ‘a failure on the government’s part’ and
many participants were disappointed with the lack of fire apparatus available given
the weather forecasts and record dry conditions.

Visible Interagency Cooperation (Stage: DURING)
Rivalry and a lack of cooperation and trust between DSE and CFA DURING a fire
were seen by participants to potentially diminish trust in the agencies.

Some

participants described visible conflict among fire management agencies during the
fire.
There was so much conflict. What I noticed was that…you had all these
groups, and they were all at loggerheads with each other…. There was a lot
of bickering and a lot of animosity…. And I know a lot of people have lost
their trust in the system, and I know a lot of people are angry….—CM3
However, other participants did not witness a lack of cooperation among agencies.
Still other participants described how they only saw CFA personnel engaged at the
fire front but assumed DSE personnel were working on public land in less visible
roles.
But, you didn’t see the Department of Sustainability and Environment much.
It was the CFA ones, they were the back-up. I guess they [DSE] were there,
but there didn’t seem to be much coordination between the groups.—CM11
CFA members generally agreed that they had no difficulties in working with DSE
staff at the fire front but noted that there can be complications higher up the
hierarchy. Most CFA members and agency staff said cooperation between the
agencies had greatly improved in recent years. However, rumours of conflict and
disagreement persist which may result in reduced community-agency trust.
The other thing you hear a lot…is that there’s this incredible tension
between them. And that’s what we did worry about…. You hear the stories
where THEY are in conflict, and that doesn’t give me any confidence….—
CM16
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Interagency Coordination (Stage: AFTER)
AFTER a fire, several participants noted that agencies attempted to work together
and did not seem to be in conflict, but did not always coordinate recovery services
effectively. A lack of agency coordination sometimes resulted in duplication of
services and property visits. Several participants described how this duplication
could result in frustration and a reduction in community-agency trust. Providing
residents with a ‘one-stop shop’ of information and advice about recovery programs
and assistance was described as enhancing community-agency relationships AFTER
a fire.
It's having one place to go to. So you're not going from this agency to that
agency to that agency, trying to find the fact that you've got to go back to the
first one for what you want.—CM23
While having one place to go to get information was important, several participants
also described how it was reassuring to see multiple agencies providing support for
the many types of losses that individuals might experience.
After a bushfire you need support to cope with possible loss of stock, fodder,
sheds, fences, all manner of things. I believe there seems to be a good
support basis from shires and DSE and DPI.—CM21

4.3.3 Local Concerns, Knowledge, Assistance
Local Concerns Addressed/Included in Planning
(Stage: BEFORE)
Many participants felt that their concerns related to land management practices,
permit processes, the condition of roads and fire access tracks, and identification of
personal and community assets were not effectively addressed by Council and fire
management agencies. Most participants considered land management and fire
management issues as inseparable concerns. Several participants described how
they had ‘resorted to local members of Parliament to try to get some form of
dialogue [with Council and DSE]’ regarding fire and land management issues.
Some participants felt they did not have a voice in matters which had the potential to
directly impact them. Public meetings and consultation were often viewed as ‘polite
listening exercises’ which did not result in visible change.
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Nothing that we can do or want is going to change…what these outside
people and events are going to do…. It's no point in jumping up and down
and saying they should have done this or whatever because it's not gonna
change…. Like all the things you hear about them taking these different
things on board…it will be interesting to see how many things do change. Or
just get gobbled up in bureaucracy.—CM19
One participant stated that ignoring issues raised in grape industry-government
agency discussions about the timing and impact of planned burns would breach all
of the trust that had been built through positive interactions during the 2006/07 fires.
I can’t understand after all the meetings we’ve had … that they turn around
and contemplate making decisions like this without consulting the industry
that it will affect…. It’s irresponsible of that organisation to try and steam
roll something like this through…. [All of the trust] can be undone with this
one action that they are doing now. —CM4
(note: the DSE did postpone this burn until after the grape harvest)

Local Knowledge/Assistance Integrated in Response
(Stage: DURING)
Trust in fire management agencies DURING the fire was influenced by whether
participants felt like fire management decisions were effectively utilising local
knowledge about local conditions and fire behaviour. Many participants stated that
persons with extensive local knowledge of the area could be identified before a fire
and more effectively integrated into response strategies. The participant in the quote
below thought local brigade captains should be integrated into response decisionmaking.
…the local CFA captain… should be involved in the strategy in how to go
about fighting the fire, given that he knows the area so well. And I think
there were many decisions sort of made over his head or without even
consulting him. That would certainly diminish trust and respect.—CM18
Similarly, CFA members repeatedly mentioned the importance of making decisions
informed by local knowledge at the fire front.

Several community member and

agency staff participants gave examples of local residents and/or CFA members
being used to work with agency personnel, identify property infrastructure locations,
describe access track conditions and guide fire trucks to properties and through the
forest. However, most participants suggested that local knowledge should play a
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greater role in response and that this would increase trust in fire management
agencies.
In an area like this where local knowledge is really important - and probably
wasn't used as much - I think up higher needs to make a greater recognition
of local knowledge – and I think they are probably a bit more aware of it
now.—CM9
Several participants expressed concern that local, non-CFA, volunteer assistance
was not integrated into the fire response. Sidelining locals in preference to outside
assistance was seen to decrease trust in the managing agencies responsible for
coordinating logistics. For example, several participants felt that denying locals the
opportunity to assist in food preparation was detrimental to the community’s
cohesion and collective mental health.

Participants stated that residents in small

communities were used to mounting a community response to a crisis and were
frustrated by the bureaucracy which prevented their participation.
They just refused our help up here…. Because we were all prepared to go
down and make sandwiches or do something, but we were just flatly refused.
I felt just really embarrassed as a local that this went on up here…. I was
absolutely appalled by it.—CM11

4.3.4 Trustworthiness (Stage: BEFORE, DURING, AFTER)
Participants often described actions and events by individuals and agencies that
made the participant feel like they could trust that agency or person. See Figure 4.2
above for the composite characteristics of a trustworthy person or agency. See
Section 4.4.3 below for an explanation of how participant descriptions of trust were
similar and different for each management stage.

4.3.5 Institutional Assurances (Stage: DURING)
Participants described how living in a wildfire-prone area meant it was necessary to
trust that agencies had policies and procedures that would protect residents and their
properties when wildfires occurred. The excerpts below illustrate the importance of
institutional assurances to trust from two perspectives.
There was no sense of a headless chook – the initial response seems to be,
this is chaos. But it’s chaos with direction …and you just have to trust that
there is order behind all this and it will become apparent.—CM18
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You trust there's a set of protocols or a chain of command that should be
followed to allow things to happen. There's a few breakdowns in that
link…because of the bureaucratic nature of the system, at times….—A9
Many participants stated that community members needed to be able to trust that
staff and volunteers had appropriate training to protect public safety and property.
Similarly, participants who were CFA members also said it was necessary to trust
that those on the fire front had proper training for the tasks assigned and that
arrangements were in place to ensure volunteers had sufficient food and resources.
None of us know each other from a bar of soap. So you’re putting that trust
in that training. So you are not so much putting it in an individual but the
organisation behind it has seen fit to train that person because they trust
them, basically….—CM4
Many CFA members also described how it was necessary to trust that the incident
management system had structures and policies that would promote positive
outcomes and ensure volunteer safety. However, many CFA volunteers felt that ‘the
chain of command is the biggest problem to building trust and getting the job done’.
CFA volunteers suggested that ‘the hierarchy’ could not always be trusted because
the system hindered the ability to make timely decisions at the fire front.
…the first three days we don’t have a problem. After… the upper level
management get caught up with things and throw a complete spanner in the
works. They get to the stage where everything has got to be done by the
book, every tick has got to be in every bloody box.—CM25
A few participants felt that even though training was important, the amount of
training now required by CFA volunteers has become burdensome. One participant
thought this was causing members to leave the organisation which in turn was
causing damage to the CFA’s reputation and community-CFA trust.
…because of the increased workloads expected from volunteers now, a lot of
people are walking away…. And that’s not really giving the CFA a good
name. …it doesn’t do anything to build trust between the community and
CFA.—CM10
Some participants, both CFA and non-CFA members, stated that trust could be
diminished if CFA members were not accountable to response protocols because of
their volunteer status.
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But the response [to the negative impacts we suffered]… said, ‘oh you know,
there was a lot of volunteers involved’. The implication being that some
concessions have to be made because they’re volunteers. It’s just the
indication is, when something awry happens…they can sorta pass the buck
in a way…. An emergency is like a code for a lot of protocols go out the
window.—CM28
Other participants were more forgiving of volunteer actions.
At the end of the day, that bloke that was running it was just a farmer - like
they are just volunteers themselves…. You only spend X amount of time
doing it, you've gone and done a course over a weekend … and then it's six
years before they have an event which requires that sort of hierarchical
system.—CM19
Some participants also felt that trust was diminished by specific management
policies. For example, several participants felt abandoned or angry when crew
changeovers left fires and backburns unattended and/or threatening private property.
The Department of Sustainability lit up a backburn next door and … an hour
later [our neighbour] rang up and said, ‘they’ve gone and no one’s
come…get over here’…. They started a backburn and then took off.—CM11

4.3.6 Reduction of Uncertainty (Stage: DURING)
Participant descriptions of incidents that increased trust often included actions and
decisions by others that reduced a participant’s uncertainty about the fire situation.
As the following participant notes, emotions and feelings of trust and distrust were
heightened for many residents during the fires.
…when I trust the CFA to put that fire out or what they are telling me about
the situation, yeah, the fear factor was so big. That sense of trust is much
more heightened….—CM8
Reassuring residents that they were not alone during their fire experiences was
important in easing uncertainty for many participants during the prolonged fires.
This reassurance came in several forms, including: phone calls and offers of
assistance from family and friends; direct on-property assistance from the fire
agencies; individual phone calls providing fire updates from CFA to individuals in
remote areas; and, the visible presence of firefighting personnel and equipment,
even if not on the participant’s property.
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Inconsistency in firefighting decisions and actions, however, had the potential to
diminish community-agency trust. Some participants thought it was unclear how
the managing agencies made decisions and/or determined priorities and which
private and community assets would be defended.
There were a few people in the valley who said, ‘no, you can’t have my
water’…. Well, they didn’t get serviced, basically. There was no way to tell,
but the people who owned the properties were there and manning them…so
one assumes that’s the CFA’s thinking.—CM14
Not understanding and considering the everyday needs of residents during a
prolonged fire also had the potential to diminish community-agency trust. For
example, many participants were frustrated by the implementation and management
of roadblocks.

These participants suggested that there could have been more

consideration of resident needs when deciding where and when to implement
roadblocks. Participants agreed that conditions could change quickly and that thick
smoke presented a road hazard but also stressed that ‘life goes on’ in a prolonged
fire event. Some participants were also frustrated when their families were unable
to get through a roadblock to assist in defending their property. A few participants
also felt trust in the Police was diminished because of the authoritative and
insensitive manner displayed by some personnel.
The Police weren't…compassionate enough…. Like every day I had to
go…through that roadblock… you know, like, was it going to be a nice one
this day or was it going to be an asshole…. Most of them were fine, but some
of them were like, they would jump out with their bloody gun and nearly
point it at you, and going, ‘where are YOU going’? And…you just didn't
need it.—CM14

4.3.7 Personal Experience, Confidence, Self-Reliance
(Stage: DURING)
Participants with little or no experience with wildfires tended to have less
knowledge about how fires behaved and what to expect during a fire.

Other

participants had considerable experience and therefore more knowledge about what
to expect. The excerpts below show this range of experience and knowledge.
[The fire was] a really big unknown. I've never ever been exposed to
anything like that before…. So this was really my first experience…but when
the fires came across us I then realised the enormity of it.—CM8
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…the actual event wasn't all that stressful because…I'd been dealing with
fire. I got into the fire mode by being on the tanker all Tuesday….. I’d done
the CFA training, so you know what's going to happen, know what it's going
to do.—CM20
Those with no or few expectations of fire behaviour were more likely to say that
community-agency trust was very important during the fire. Participants with more
fire experience and/or greater personal confidence and/or who perceived themselves
as being highly self-reliant were less likely ‘to need to rely on the agencies for
protection’. These participants often viewed trust in their partners/family and/or
neighbours as more important than community-agency trust. However, participants
who felt trust in partners/neighbours/friends was more important than communityagency trust acknowledged that community-agency trust and the agencies’ role in
communication and property protection were still important.
…it is a big thing having trust in the services…because ultimately you're
guarded by them. If…they're saying a fire line has to be set through there,
you are trusting them that they are making the right decision to protect you
and your assets and your home and your family…and to have other people's
best interests at heart.—CM30
These participants were also more likely to critically analyse agencies’ response
actions and/or want to work alongside or independently of agency personnel.
We don't expect [help], so much. Sometimes the agencies are in the road
anyway. Because you know your property and they don't. So we probably
don't trust so much.—CM22
He was smart enough to…let these [local] boys do their own thing. He’s in
charge of it and you report to him but…he let us do some pretty significant
sorts of things -which, one, got things done, and two, made the working
relationship all that much better.—CM19

4.3.8 Immediacy (Stage: AFTER)
Not providing immediate assistance after the fire front had passed was seen as
damaging to community-agency trust because some community members felt
abandoned. Several participants described a delay in information about recovery
assistance and services or help for injured wildlife, particularly after the King Valley
fires.
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Well there was NOTHING, no one knew where to go for that first week…. It
took them awhile to get a list of things of where to go to. And everyone was
just in shock, you didn’t know where to go for resources.—CM11
Concern was also raised by a few participants that there was not always a
coordinated effort after the fire fronts had passed to investigate the welfare of
individuals who had stayed to defend their properties.
I don't know if it was the second or the third day that anyone even bothered
coming up after the fires. We could have been dead and they wouldn't have
known. …not one of them came up here after the event to see if we were
alright….—CM27
However, other participants experienced assistance that came quickly.

The

Department of Primary Industries was repeatedly mentioned as attending properties
immediately, providing useful information about recovery services and problems to
be aware of in stock, and encouraging residents to start clean-up at once.
The Department of Primary Industries were good. They put an impression
on us to get things cleaned up and that quick. They've gotta do that,
otherwise you'll just go, ‘oh, it'll happen tomorrow, it'll happen the next
day’.—CM21

4.3.9 Perceived Needs Met/Unmet (Stage: AFTER)
Most participants were generally satisfied with the recovery assistance provided by
the various agencies and organisations. Most participants felt the recovery programs
met their immediate and basic needs.
…I think…if people needed help they got it. If they didn't want help or they
didn't need it, that was fine. It wasn't the case, ‘we're here to help and we
are going to help’. Because that can be a problem too.—CM23
Several participants expressed concern that the recovery period for affected
individuals commenced and concluded at different times. These participants felt
trust could be lost in the future if on-going and long-term needs resulting from the
fire weren’t met.
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I'm aware of people [nine months after the fires]…saying, ‘oh yeah, we went
up to the back block last week and it was the first time we've been up there to
look at the damage from the fire’, and they obviously couldn't pull
themselves to do that earlier. So I don't know whether …it's recognised that
it really does take people such a long time.—CM26
Some participants described difficulties in accessing recovery assistance. However,
most participants were understanding of the complexity of organising program
logistics and did not feel this detracted from their trust in the organisations and
agencies. Trust was enhanced when government, agencies and agency personnel
followed through on funding promises, assistance requests and resident enquiries.

Many participants stated that the community events organised after the fire were
important in assisting the communities to get ‘back on track’. These events, such as
the community BBQ’s, were seen as bringing the community together in the
recovery stage and promoting positive community-agency relationships. A few
participants suggested that community recovery events were a waste of funds.
However, the majority of participants thought that the recovery events were
important in meeting community needs, even if they personally did not attend the
events or need such support.
There’s been a lot of money spent - and I consider wasted - on community
projects. Afterwards, most people just want to get back to doing their own
thing, get on with their lives. I know after the fires here there was
community meetings, community BBQs … I didn’t go to any of them. I had a
month’s extra work to catch up on here and I think a lot of people felt the
same.—CM10
We didn’t feel in need of any of the services that were offered…. But I do
think it’s good that they are offered. And a lot of people obviously took them
up and …had hugely more stressful times than us.—CM38

4.3.10 Negative Outcomes Resolved (Stage: AFTER)
Several participants experienced negative events due to the fires and expressed a
desire for closure. They wanted to know why certain actions were or were not taken
by particular managing agencies before, during or after the fire. Providing closure
did not necessarily mean compensation or extensive rehabilitation or repair works.
Sometimes closure could be provided with a satisfactory explanation for why certain
events/actions occurred.
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…and then we tried to find out who do we talk to. And we’re given the run
around at *****…. So that was one thing … because they didn’t seem to
know who was responsible that night, or they weren’t willing to tell us, and
that’s when we started to get a bit snaky about it, trust-wise.—CM17
Several participants also noted that it was important for agency staff to have good
‘people-skills’ when visiting residents’ properties after a fire. Participants explained
that agency staff need to understand the overwhelming mental, emotional and
physical stress residents have undergone and respond to residents’ concerns in a
sensitive and empathetic manner.
I suppose the other characteristic is for them to be open and …honest. Just
state when they can’t do something. And state it in a - particularly after an
emergency - in a way that doesn’t upset you. Because you’re not functioning
for six months afterwards, really….—CM17

4.4 Similarities and differences in factors affecting
trust
The third research objective was to explore how factors affecting trust were similar
or different in each management stage. The findings suggested that some factors
affecting trust were unique to each management stage. These factors included: three
DURING factors (i.e. Institutional Assurances, Knowledge and Confidence,
Reduction of Uncertainty); and, three AFTER factors (i.e. Immediacy, Perceived
Needs Met, Negative Outcomes Resolved). The finding also suggested that some
factors were common to more than one management stage, but worked in different
ways in each stage. These factors included: Communication; Agency Coordination
and Cooperation; Integration of Local Concerns, Knowledge and Assistance; and,
characteristics of Trustworthiness in the agency and its personnel.

In the

subsections below, the different ways the trust factors worked in each stage are
considered. These differences are summarised in Tables 4.3 to 4.6.

4.4.1 Communication factor differences
Most interview participants who described communication as important to
community-agency trust in all management stages also described how the amount
and direction of information flow which contributed to trust differed in each stage
[Table 4.3]. As described above, participants described a multi-directional flow of
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information between agencies (e.g. planning), from agencies to community
members (e.g. provision of property protection education) and from community
members to agencies (e.g. identifying local assets, fire hazards and other concerns)
as important to trust in the BEFORE stage.

In contrast, DURING the fire, many participants felt the community information
meetings and their primarily one-way flow of accurate, timely and reliable
information was a strong contributor to trust. DURING the fire, most community
member interviewees stated that there was ‘no such thing as too much information’.
One CFA staff member explained that the first few community meetings provided
residents a ‘crash course in property preparation’ with subsequent meetings during
the fire used to brief residents on fire location and activity.

AFTER a fire, trust was enhanced if information was provided through one-on-one
contact and limited to targeted information specific to individuals’ needs. Too much
information in the recovery phase was viewed as overwhelming because of the
mental, physical and emotional exhaustion many residents experienced.
Table 4.3: Differences in the influence of Communication on trust
among the management stages
Communication Trust Factor –
Direction and Amount of Information

Direction of
Information Flow

BEFORE

DURING

AFTER

Multi-directional

One-way with limited
need for question and
answer

Two-way with
need for
question and
answer
Agencies

Agency

Agency

Agencies

Example of Flow
Direction
Amount of
Information

Community Member

Community Member

Community
Member

Not Described

‘No such thing
as too much’

Too much =
overwhelming

4.4.2 Interagency cooperation factor differences
Knowing that agencies worked together was considered to be important to
community-agency trust in all three management stages. Many participants, such as
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this life-long resident and farmer, described agency cooperation as one of the most
important factors in building community-agency trust.
It’s important to have trust between the government agencies right across
the board. I feel that without that you wouldn’t achieve the end result that’s
required to protect the public basically. That trust has to work reciprocally
with all the agencies that are involved….—CM4
However, participants suggested agency cooperation sometimes suffered for
different reasons at each stage [Table 4.4]. Some community member participants
said it appeared that agencies conducted planning in isolation and did not share
information with each other BEFORE the fire. In contrast, several regional and
state level CFA staff discussed how the agencies had made considerable efforts in
the past few years at regional and state level to work together conducting planned
burns, producing joint public education publications, and implementing joint public
education campaigns. However, as this local CFA volunteer noted, cooperation in
fire planning and preparation is not always visible to the public.
…CFA, DSE, Police…the strong attribute is that they need to be able to
work together. And I know that's worked on, but at times people feel that
they don't. Well, a lot of people don't see the levels at which they work
higher up…. People quite often don't understand that.—CM9
In contrast to the BEFORE stage when participants described the agencies as
working in isolation, some participants described visible conflict between the
managing agencies DURING the fire.

Several participants described the fire

response as ‘joint’ rather than integrated. These participants suggested that visible
cooperation and ‘working together as a whole rather than as separate parts’ were
important to community-agency trust in this stage.

AFTER a fire, several participants noted that agencies attempted to work together
and did not seem to be in conflict, but did not always coordinate recovery services
effectively. In contrast to the BEFORE and DURING stages, participants indicated
that visible cooperation was not necessary for community-agency trust in the
AFTER stage. Instead, community-agency trust was strengthened through ‘having
one place to go to’. Some participants said it was evident in the ‘one-stop shop
arrangements’ that community recovery services were being coordinated effectively
behind the scenes.
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Table 4.4: Differences in the influence of Cooperation on trust among
the management stages
Interagency Cooperation Trust Factor –
Visibility and Responsibility

Visibility

Agency
Responsibilities

BEFORE
Visible through joint
publications, training,
public participation
and education
processes
Separate
responsibilities but
shared planning and
information

DURING

AFTER

Visible at the firefront
and staging ground

Not directly visible:
behind-the-scenes
coordination of onestop shop

Separate and shared
responsibilities and
integrated response

Separate
responsibilities but
coordinated
information/assistance
in single shop-front

4.4.3 Trustworthiness factor differences
When describing incidents in which their trust was increased or diminished before,
during or after a fire, participants often gave examples of characteristics of agencies
or agency personnel that made the participant feel like they could trust that agency
or person. As described in Section 4.2.5 above, characteristics that made an agency
worthy of a participant’s trust were common across agencies. Characteristics were
also similar whether participants were describing neighbours, agency staff members,
or agencies and organisations as a whole. However, the dimensions (i.e. ability,
benevolence and integrity) and descriptive characteristics (e.g. transparent, caring)
of trustworthiness that were most commonly described were different in each
management stage [Table 4.5].

BEFORE the fire, the most commonly described characteristics of trustworthiness
primarily related to the integrity of the agencies and how they responded to and
included local residents’ needs and concerns in fire planning and preparation. The
characteristics most commonly described included: responsive to needs; credible;
transparent; open-minded; and, inclusive. Some participants who felt that the DSE,
as an organisation, was not trustworthy questioned the agency’s integrity. For
example, the participant in the quote below did not feel that the DSE shared her
values for land or fire management and did not weigh her concerns for personal
safety equally with agency conservation goals and objectives.
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We’ve always been sort of fighting for retaining the natural environment,
and here’s the one instance where it almost feels like we’re competing with
the wildlife to have sanctuary…. That’s the thing I don’t trust about them. I
don’t trust them to see us as equally important to the bush that’s at the back
of the land.—CM16
In contrast to the BEFORE stage, the most commonly described trustworthiness
characteristics in the DURING stage related to actions that demonstrated agency, or
an agency member’s, abilities and competence in firefighting. For example, one
CFA participant noted that community-agency trust resulted from ‘[having] the right
people to make the right decision, that have the skills and personality to do it’.
However, trustworthiness was not entirely based on ability. Some participants gave
examples of individual CFA volunteers and DSE staff members who demonstrated
benevolence when they took actions that were ‘reassuring’ during the emergency
and ‘made decisions that had the residents’ best interests at heart’.

In contrast to the DURING stage, when competent actions and demonstration of
ability were most frequently described, the most frequently described characteristics
of trustworthiness in the AFTER stage related to benevolence (i.e. keeping
residents’ best interests at heart).

Several participants explained that agency staff

needed to understand the overwhelming mental, emotional and physical stress
residents had undergone.

Consequently, these participants frequently described

trustworthy personnel as individuals who responded to residents’ needs and
concerns in a sensitive, compassionate and empathetic manner.

However, the

trustworthiness dimension of integrity (i.e. following shared norms of behaviour)
was also described. Both agency and agency staff were described as trustworthy
when they ‘followed things through’. For example, the participant quoted below
said that the most critical aspect to community-agency trust after a fire related to
agencies ‘keeping their word.’
Following up on what they say they’re going to do. And that’s particularly
with an organisation. Like one arm of the organisation says, ‘yes, we’ll
reimburse you’ and the other arm says, ‘no, we won’t.’ For us, we’re
dealing with an organisation. And to me, that’s important.—CM17
The trustworthiness dimension of ability also played a role in the AFTER stage.
Trust was increased when agency personnel were ‘knowledgeable about all of the
various services available’. Trust also increased when personnel could anticipate
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community members’ needs and recommend particular services and grants on a oneon-one basis.
Table 4.5: Differences in the influence of Trustworthiness on trust
among the management stages
Trustworthiness Trust Factor –
Most Common Dimensions (bold type) and
Characteristics in each Stage

Most Common
Dimensions and
Descriptive
Characteristics

BEFORE

DURING

Integrity Inclusive
Open-minded
Responsive to needs
Transparent
Credible

AbilityStrong leadership
Good decision-making
skills
Consistent actions
Competent
BenevolenceReassuring
Kept residents’ best
interests at heart

AFTER
BenevolenceCompassionate
Empathetic
Caring
Sensitive
Manner
AbilityKnowledge
Anticipate
needs
IntegrityFollow through
Keep
promises/word

4.4.4 Integration of local concerns, knowledge and
assistance factor differences
Many participants described how community-agency trust was strengthened when
agencies recognised the importance of local concerns in fire planning and
preparation (i.e. BEFORE) and integrated local knowledge into the fire response
(i.e. DURING).

Conversely, community-agency trust was diminished when fire

planning and preparation was ‘managed by outsiders’ and the fire response was
‘organised away from the fire front’.

The differences in this factor for each stage related to who participated in decisionmaking. Trust was strengthened in the BEFORE stage when community members
felt they ‘had a say’ in fire planning and land management decisions. In contrast,
DURING the fire, most, but not all, participants were willing to ‘let the experts
make the decisions’. However, these participants were more likely to describe
positive trusting relationships when they felt that local knowledge was integrated
into fire management decisions made DURING the emergency.
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Table 4.6: Differences in the influence of Local concerns and knowledge
on trust among the management stages
Integration of Local Concerns and Knowledge Trust Factor –
Who Participates in Decision-Making

Who Participates in
Decision-Making

BEFORE
Agencies
Local community
members in general
Local community
member experts

DURING

AFTER

Agencies
Local brigade captains
Local experts identified
before the fire

Not Described

4.5 The trust process at the event level
As described in Chapter 2, McCool et al. (2006) suggest that an event-based
approach to examining community-agency relationships provides insights into the
nature and dynamics of relationships over the course of a wildfire event. The eventbased approach comprises three temporal fire management stages (i.e. BEFORE,
DURING, and AFTER) and describes how decisions made in one management
stage are linked to consequences in other stages. Following this approach, this
research identified how community-agency trust increased, decreased or stayed the
same in each management stage. Then, the research explored how these increases
or decreases in each stage affected community-agency trust in the other
management stages (i.e. event level). In the subsections below, interview quotes
illustrate how participants described community-agency trust being built or lost in
each stage and how trust changed at the event level. Chapter 8 relates these findings
to transformational models of trust which describe how trust may take different
forms as it develops over time.
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Potential for Trust to:
Decrease

Expectations set
by interactions with:

Increase
Stay the Same

BEFORE: Expectations
No
Expectations

Negative
Positive
Expectations Expectations
Fire
Begins

•Multi-directional
communication
•Community participation in
fire planning
•Visible agency cooperation
in planning
•Agencies addressing
local concerns
•Trustworthiness

Interpretation of
Outcomes influenced
by:

•Shared values

DURING: Outcomes

•Accurate, reliable, timely
communication
•Reduction of uncertainty
through visible presence of
apparatus and consistency of
actions

Negative
Outcome

Positive
Outcome
Fire
Concludes

•Perceived needs met

•Local knowledge and
assistance utilised

•Immediacy of assistance

• Visible agency cooperation

AFTER: Experience

•Trustworthiness
•Shared values

Perception of overall
Experience influenced
by:
•Negative outcomes resolved

Neutral or Non-negative
Experience

Negative
Experience

•Coordinated recovery
services
•Accurate, reliable, timely,
informative communication
•Trustworthiness
•Shared values

Figure 4.3: Illustration of how trust may be built, lost or maintained over the course of a
wildfire event. Trust may increase, decrease or stay the same through
interactions and experiences (coloured ovals) at each management stage
(coloured rectangles). The interactions and experiences in the ovals represent
the factors affecting trust identified through semi-structured interviews and the
literature. The coloured arrows indicate whether participants described trust
maintenance, building or loss at each stage.

4.5.1 How trust increased or decreased in each management
stage
BEFORE
Many participant descriptions of how trust had decreased in the BEFORE stage
centred on the development of expectations about how agencies prepare for and
respond to wildfires.

Many participants felt that they had not had a fire

management-related relationship with the government agencies BEFORE the fire.
As a result, several participants stated they had neither a trusting nor distrusting
relationship with the agencies and no expectations of how the agencies’ fire
response would be handled. For these participants, trust had neither increased nor
decreased BEFORE the fire because they had no trusting relationship.
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I have little knowledge of DSE in relation to fires…. I’m unaware of the
connections between government organisations such as DSE and volunteer
ones such as CFA. It would be good if there were more opportunities for
small people like me to connect with those who manage our land.—CM31
Some participants described how even though they had not had a trusting
relationship with the CFA BEFORE the fire, they had expected the CFA to be
trustworthy because the ‘the agency has a really good reputation’. Some
participants also described a lack of trust in DSE in the BEFORE stage because of
experience with the agency in land management issues which were connected to fire
management.

DURING
In the DURING stage, many participants described how actions taken by
individuals, agencies and agency staff to minimise losses and maximise positive
outcomes increased or decreased trust in the agencies. For example, as described in
Section 4.3.6, many interviewees described actions taken by agencies and agency
staff that reduced their uncertainty during the fire and contributed to their trust in the
agency. Many participants described how a visible presence of fire apparatus, even
if they were not on the participant’s property reduced uncertainty and contributed to
trust in the agencies.
There was the huge comfort people felt that there was a response in the
valley and that [CFA] were there…the trucks going past and the trucks on
people’s properties and just that they could see red and blue lights at
night….—CM18
Several CFA members emphasised positive outcomes as a contributor to community
members’ trust in their organisation. For example, one CFA member stated,
People get trust from the overall results that are achieved…and because the
result we achieved was excellent in the sense that there was no lives lost and
minimal damage to property…you earn that trust.—A7
Most participants felt community-agency trust had been strengthened because of the
positive outcomes ‘earned by the organisations in a long, long fire-fight’.
However, a few participants perceived inequity in the negative outcomes they
experienced and this diminished their trust in the agencies. For example, some
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participants who did not receive assistance from the CFA or water-bombing
helicopters questioned why others had received assistance but they had not.
We weren't the only ones that never got assistance. There's other people
worse off than what we had, because they've got a lot more trees around
them than what we've got. And they were left to their own defences as
well.—CM27
However, other participants who did not receive assistance felt that DSE/CFA
actions were justified and therefore did not feel that trust had been lost. These
participants could see that their neighbours were in greater need or that there were
more strategic places for apparatus to be positioned in the overall fire response.
The first time the fires came… I felt well-supported, but in the second fires
we were less well-supported. But the neighbour's house was more critical
and they had protected that through the day. So I don't think they'd done
anything inappropriate.—CM20
One participant who experienced considerable asset loss said his trust in the
agencies had actually been strengthened because the fires ‘were well-managed and
managed for loss minimisation’. However, participants who were unable to justify
to themselves why particular decisions were made were more likely to describe a
loss of trust. For some of these participants, it was not the ability of agencies to
minimise negative outcomes that was questioned but the agencies’ benevolence –
that is, whether the agencies had residents’ best interests at heart in the decisions
that were made.

AFTER
Many participant descriptions of how trust was increased or decreased in the
AFTER stage centred on agency actions that culminated the fire experience for
individuals and communities. The findings showed that immediately providing
needed and targeted assistance in a sensitive manner, and providing opportunities to
reinforce positive community outcomes and cohesion, were important in building
and maintaining community-agency trust. Most importantly, interviewees suggested
that an ineffective resolution of negative outcomes directly or indirectly caused by
agency actions or inactions DURING the fire posed the greatest threat to
community-agency trust AFTER the fire.
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…that's probably my biggest issue that I still can't get over. Just their lack
of communication, basically… not necessarily apology, but you know, an
explanation. And that doesn't seem to be really hard. To me. They would
know that…. So why is it such a big deal in telling me?—CM14
Descriptions of complete breaches of trust were often related to an unsatisfactory
explanation for ‘why’ events which threatened life or destroyed property occurred
DURING the fires.
I'm just saying what I can't understand is why…because we could have been
dead…. But after, I couldn't understand that, and I still don't to this day….
The questions are there, but where's the answers?—CM21

4.5.2 How trust changed over the course of the event
Because community member decisions to trust the agencies in one management
stage may have consequences in other management stages, this research explored
the trust linkages between stages to understand community-agency trust over the
course of an event. The findings showed that community-agency trust in one stage
had the potential to impact trust in other stages.

The trusting link between DURING and AFTER is particularly obvious. As shown
in the AFTER subsection above, an unsatisfactory resolution of negative outcomes
incurred DURING the fire had the potential to decrease community-agency trust
AFTER the fire. Failing to explain and/or rectify negative outcomes could result in
complete breaches of trust which negated any previous feelings of trust developed in
the agencies. However, the findings also showed that meeting resident and
community needs incurred as a result of the fire had the potential to maintain or
build community-agency trust AFTER the fire.

For example, one participant

described how her trust in the CFA and DSE had further increased AFTER the fires
because of their involvement in repairing the fences they had damaged on her
property DURING the fire.
After the fire they came up and did a fair bit of repair work and just seeing
what happened and what needed to be done…so that was a help and that
was good after the event to know that they are still involved.—CM8
The findings also showed that expectations set BEFORE a fire had the potential to
impact how individuals perceived outcomes DURING the fire. For example, some
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participants stated that negative experiences with the agency BEFORE the fire made
them question their trust in the agency in regard to fire management issues in all
management stages. The participant in the quote below said that his trust in the
DSE had been very low BEFORE the fires and he therefore had not expected much
from the agency DURING the fires.
We didn't have a lot of respect for the DSE at all…. No one seems to make
decisions. It's all this convoluted process where no one will actually say
what's happening or what's going on. They'll get things started but not seem
to finish them later.—CM35
The findings also showed that the interview participants who stated that they had
neither a trusting nor distrusting relationship BEFORE the fire often had few
expectations of what would happen DURING the fire. These same participants
were the most likely to question the equity of negative outcomes experienced by
themselves or their neighbours DURING the fire.

Conversely, interview

participants who were CFA volunteers, or who otherwise had a relationship with
either the CFA or DSE BEFORE the fire, were more likely to express satisfaction
with the overall response effort DURING the fire. These participants were also
more likely to focus on the positive outcomes achieved (i.e. minimal property
losses) over the course of the two months of fires.

Although there are exceptions to this generalisation, the loss or gain of trust at the
event level can be summarised as follows:

Participants with no trusting relationship BEFORE the fires who
experienced neutral outcomes (i.e. no asset loss or damage) DURING the
fire described increased trust in both the DSE and CFA. Few of these
participants had much engagement with recovery assistance programs, so
few of these participants described their trust in the DHS or the RCOW
AFTER the fire. However, most of these participants thought the RCOW
had done a good job in providing recovery assistance at the individual and
community level.

Participants with no trusting relationship BEFORE the fires who
experienced negatives outcomes DURING the fire often described decreased
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trust in the agencies they perceived as responsible for those losses. If these
negative outcomes were resolved and the individuals’ needs arising from the
fire were met AFTER the fire, then trust in the agencies was not further
diminished.

However, if negative outcomes were not resolved, then

complete breaches of trust were described in nearly all cases.

Participants with a positive, trusting relationship with the managing agencies
BEFORE the fire who experienced neutral outcomes DURING the fire
generally described an increase in trust for the overall event because it was
felt that the agencies had maximised positive outcomes DURING the fire
and provided appropriate recovery assistance after the fire.

Participants with a positive, trusting relationship with the managing agencies
BEFORE the fire who experienced negative outcomes often described no
loss of trust in the agencies when they could ‘see the big picture’ of how the
fire response had been handled. In one case, a participant described an
increase of trust in the agencies because he felt that the losses he suffered
were unavoidable and that the agencies had gone ‘above and beyond’ to
work at containing the fire in his area. However, two participants with a
positive, trusting relationship with the managing agencies BEFORE the fire
who experienced negative outcomes were unable to justify to themselves
why they had experienced asset damage. These participants did describe a
decrease in their trust of the agencies, both DSE and CFA, because they felt
that agency actions, or inactions, had resulted in the losses. As in the cases
above, if these losses could be resolved through an explanation of events
and/or repair of damage, then trust was maintained.

The findings showed that, at an overall event level, trust in the DSE, CFA, DPI and
RCOW had been strengthened in regard to fire management. Most participants had
engaged in some form of interaction DURING and AFTER the fire with one or
more of the lead managing agencies in each stage, even if they had no prior
relationships with the agencies BEFORE the fires.
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4.6 Chapter summary
This chapter presented qualitative data gathered through semi-structured interviews
with community members and agency staff in one fire-affected local government
area in Victoria, Australia. Section 4.2 detailed how interview participants defined
trust and described trustworthiness.

Participants held ‘broad’, ‘specific’ and

‘combined’ views of trust. Broad view participants viewed trust as the product of a
good relationship with agencies. Specific view participants saw trust as a particular
aspect of a relationship that related to reliability of the other party. The combined
view participants envisioned trust as a positive relationship in which parties could
rely on one another for specific actions. Community member descriptions of trust
also indicated that a willingness to rely on the agency was based on trustworthy
characteristics or actions taken by the agency or its staff. This important delineation
led to the research adopting the McKnight et al. (2002) conceptualisation of trust,
which incorporates both a ‘willingness to accept vulnerability’ (i.e. ‘rely on’) and
‘beliefs’ about the trustee’s trustworthiness.

Section 4.3 described the factors affecting trust in each fire management stage that
were developed from the interviews. The factors affecting trust are shown in Table
4.2.

Section 4.4 described how factors affecting trust were similar and/or different in
each management stage.

The qualitative findings suggested that some factors

affecting trust, such as Perceived Needs Met, were unique to a management stage.
The qualitative findings also suggested that some factors, such as Communication,
were common to more than one management stage, but worked in different ways in
each stage.

The Communication factor differed in the amount and direction of
information flow desired by community members in each stage.
The Cooperation factor differed among stages in regards to whether
community members felt agency responsibilities should be separate, shared
or integrated. The factor also differed in the level of visibility in cooperation
between agencies desired by community members.
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The Trustworthiness factor differed in the most commonly described
dimensions and descriptors of Trustworthiness in each stage.
The Local Concerns, Knowledge and Assistance factor differed in who
community members felt should take part in decision-making in the
BEFORE and DURING stages.

Section 4.5 described how trust was maintained, increased or decreased in each
management stage and over the course of a wildfire event.

Many participants did not feel they had much contact with fire management
agencies BEFORE the fire and therefore had neither a trusting nor
distrusting relationship with them. Other participants described a negative
trusting relationship with the DSE because of contact with the agency in land
management issues connected to fire management.

DURING the fire, many participants described an increase in trust because
of the positive outcomes attained through agency efforts. However, trust
could be either increased or diminished for participants who experienced
negative outcomes. Participants who could not justify agency actions to
themselves often described a decrease or complete loss of communityagency trust. Participants who could justify agency actions to themselves
did not describe a decrease in trust.

One participant who experienced

negative outcomes but could justify agency actions described how his trust
had increased in the agencies despite the losses he incurred.

AFTER a fire, community-agency trust was increased through meeting
resident and community needs incurred as a result of the fire. Trust was also
increased when agency staff acted in a compassionate and sensitive manner
and agencies provided opportunities to enhance community cohesion. Trust
was diminished, or in some cases completely lost, if negative outcomes
incurred by residents as a result of the fire were not perceived to be
satisfactorily resolved.

Increases or decreases in community-agency trust in one stage had the potential to
impact trust in other stages. For example, expectations set BEFORE a fire had the
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potential to impact how individuals perceived outcomes DURING the fire. An
unsatisfactory resolution of negative outcomes incurred DURING the fire had the
potential to decrease community-agency trust AFTER the fire. Meeting resident and
community needs incurred as a result of the fire had the potential to maintain or
build community-agency trust AFTER the fire.

4.7 Preview of following chapters
Based on the participant definitions of trust and descriptions of trustworthiness
detailed in this chapter, the McKnight et al. (2002) trust model described in Chapter
2 was adopted for the second, quantitative phase of research. The McKnight et al.
model was used a base to which the factors affecting trust described in this chapter
were added. The model was used to further understand the relationships among
trustworthiness, trusting intentions and other factors affecting the trusting decision
process at the stage level. Construction of the mail survey that was developed to test
and examine this model is described in Chapter 5.

Results from confirmatory factor analysis (Cfa), the first step in a two-step structural
equation modelling technique, are presented in Chapter 6.

The Cfa tested the

construct validity of the scales adapted and developed to measure the factors
affecting trust.

Chapter 7 presents findings from path analysis, the second step in structural
equation modelling, which was commenced once the model’s construct validity was
established. The path analysis explored the relationships among trustworthiness (i.e.
trusting beliefs), trusting intentions and the factors affecting trust derived from the
literature and the findings from this chapter.
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Chapter 5

- Quantitative methods
(Research phase II)

5.1 Introduction
This chapter provides a detailed description of the quantitative methods used in the
second phase of research. First, the use of a mail survey is justified and followed by
a description of the sample.

Next, the survey procedure is detailed, including

descriptions of the materials and measures, and the questionnaire pre-testing and
survey implementation. Finally, a description of the statistical tests and methods
used in the analysis process is provided.

An overview of the overall research

design, methodology and study area are provided in Chapter 3. A detailed
description of the qualitative methods which comprised the first phase of research is
also provided in Chapter 3.

5.2 Quantitative methods
Quantitative methods allow for testing and validation of previously constructed
theories about how phenomena occur (Johnson & Onwuegbuzie, 2004).
Quantitative methods also provide precise, numerical data concerning the size and
significance of proposed relationships between constructs. The quantitative method
used in Phase II of the research was a mail survey consisting of three questionnaires
developed for each fire management stage (i.e. BEFORE, DURING, AFTER).

Surveys present a good way of cost-effectively gathering a large amount of data
which can be used in statistical data analysis (Neuman, 2003; Rea & Parker, 1997).
A survey was considered an appropriate method for this research because the
researcher wanted to statistically measure the relationships among trust constructs
identified in the first phase of research. The survey also helped gauge the usefulness
of adapting a conceptual model which differentiates trust and trustworthiness to the
fire management context.

The choice of the most appropriate method among a phone, internet or mail survey
may be based on several factors, including: versatility; time; quantity and quality of
data; and, response rate (Bryman, 2004). A self-administered mail survey was
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deemed the most appropriate type of survey for this research based on the following
advantages:

First, mail surveys can reach respondents who may not have a phone or
internet connection (Dillman, 2007).
Second, respondents can complete mail surveys in their own time which can
lead to high levels of accuracy because respondents can refer to personal
records (Neuman, 2003).
Third, mail surveys have been shown to have good response rates when the
topic under investigation is of particular relevance to the group (Dillman,
2007). Because of fires in the region in 2003, 2006/07 and 2009, wildfire
management is a topical issue in the study area.
Fourth, respondents often perceive mail and internet surveys as providing
greater anonymity than phone interviews. Consequently, mail and internet
surveys have been shown to have better response rates than phone surveys
for sensitive topics (de Leeuw and Collins, 1997; Rea & Parker, 1997).
Wildfire management and the ‘Stay and Defend or Leave Early’ policy are
emotional and contentious issues in Victoria, so anonymity was an important
consideration in the choice of method.

5.3 Sample
The target population for the study included all households in the Rural City of
Wangaratta local government area affected by the King Valley Complex and Tatong
wildfires in December 2006 and January 2007.

Consultation with a CFA

Community Safety Officer involved in the wildfires confirmed fire-affected areas
considered to have experienced high, medium and low fire impacts. From this
consultation, a bounded mail survey area within the RCOW local government area
was defined [Figure 5.1].
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Figure 5.1: The mail survey area (shaded grey) within the RCOW local government area

5.3.1 Address list creation
A list of all households in the defined study area could not be obtained from
government sources because of privacy concerns. Address lists were created by the
researcher from several sources, including: 1) a local phone book; 2) an online,
publicly accessible, government mapping program showing all properties and their
street number in the survey area; and, 3) old CFA map books showing property
residences. The address lists were combined to create a list of all properties in the
survey area. This list contained approximately 750 addresses. This list was then
organised by locale, street and ascending address number and ground-truthed by
driving down each road in the study area. Some numbered properties (i.e. properties
with an address) were open paddocks or contained derelict, unoccupied residences.
Six-hundred and eighteen addresses with potentially occupied dwellings were
verified.
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Verified addresses were randomly assigned to one of three versions of a
questionnaire. Each version covered a different wildfire management stage (i.e.
BEFORE, DURING, AFTER).

Assigning addresses to each questionnaire first

involved numbering the address list from 1 to 618. Then, a list of random numbers
was computer-generated for the three questionnaires. The numbered addresses were
then matched to their random assignment.

5.3.2 Sample characteristics
Three hundred and twenty-nine useable questionnaires were returned for the survey
(i.e. BEFORE, DURING, AFTER). The useable sample for each questionnaire was:
BEFORE, n=110; DURING, n=103; and, AFTER, n=116. Respondent ages ranged
from 18- to 92-years-old across the three questionnaires with a median age of 56
years.

Over 60 percent of respondents were male (BEFORE 65%, n = 105;

DURING 62%, n = 95; AFTER 67%, n =109).

The percentage of respondents

reporting CFA membership was: BEFORE 44% (n=105); DURING 42% (n=92);
and, AFTER 49% (n=109). Respondents had a median of six to 7.5 years of
education after primary school (BEFORE 7.5 years, n=99; DURING 7 years, n=87;
AFTER 6 years, n=103). Over 35 percent of respondents across all three survey
versions were employed in the agriculture industry, as shown in Table 5.1 below.
Over one quarter of respondents reported damage to property or assets during the
2006/07 wildfires while the percentage of respondents experiencing loss of property
or assets was: BEFORE 21% (n=110); DURING 32% (n=101); and, AFTER 25%
(n=116). Most respondents had experienced smoke from and uncertainty about the
fires and over half of the respondents had volunteered in the fire response or in
support roles [Table 5.1]. The majority of respondents had also experienced direct
contact with agency personnel regarding the fires.

Further description of mail

survey respondent characteristics is found in Appendix 3.
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Table 5.1: Respondent experiences in 2006/07 fires and occupational
demographics
Before
(n=110)

During
(n=101)

After
(n=116)

Did Not Experience Fires (%)

7

0

0

Smoke (%)

91

97

97

Fire-Related Health Problems (%)
Uncertainty about Fire (%)
Absence from Home/Work Duties (%)

27
67
50

37
77
64

28
72
55

Loss of Farm/Other Business Income (%)

29

46

34

64

70

67

50

59

60

25
21

44
32

28
25

Before
(n=103)

During
(n=92)

After
(n=109)

Agriculture (%)
Self-Employed (not agriculture) (%)

40
17

47
14

38
15

Government Department (%)

11

10

18

Other (%)
Home Duties (%)
Retired (%)

10
5
18

10
5
14

5
5
19

Experiences in 2006/07 Fires

Direct Contact with Agency Personnel
re: Fire (%)
Volunteered in Fire Response or
Support Roles (%)
Damage to Property or Assets (%)
Loss of Property or Assets (%)

Occupation Category

5.4 Procedure
The mail survey procedure consisted of three activities: 1) survey design and
scale/item development (i.e. materials and measures); 2) questionnaire pre-testing;
and, 3) survey implementation. Each activity is described below.

5.4.1 Materials: BEFORE, DURING, AFTER questionnaires
The survey mail-out followed a modified Dillman Total Design technique (Dillman,
2007). The technique consists of a questionnaire design and implementation process
devised to maximise response rates. Questionnaires are designed as attractive B5size, 16-page booklets. The front cover contains colour photographs of the study
area and identifies the research topic and survey area. The inside front cover
introduces the purpose of the research and addresses issues of privacy and
confidentiality. The inside back cover invites respondent comments and provides
space for feedback. The back cover shows a map of the survey area. The middle
pages contain the questionnaire items.
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In this research, the mail survey consisted of three different versions of a
questionnaire [Appendix 4]. Each version covered a different wildfire management
stage (i.e. BEFORE, DURING, AFTER).

Creating a questionnaire for each

management stage allowed for item statements to be tailored to the particular issues
within each stage. This provided greater detail than could be obtained from one
questionnaire covering all three stages. The sections of the questionnaire were
designed to measure the factors affecting trust identified in the semi-structured
interviews, as well as trust factors taken from previous research. The questionnaire
sections were also designed to elicit information about a respondent’s knowledge,
confidence, actions and intentions related to wildfire preparation, response and
recovery.

Questionnaire items relating to interactions with government agencies referred to the
two lead managing agencies for each management stage (i.e. DSE, CFA = BEFORE
and DURING; RCOW, DHS = AFTER).

In the semi-structured interviews,

community members described trust and trustworthiness in both agencies and
agency personnel. However, due to constraints of survey length and complexity, it
was necessary to choose between measuring factors affecting trust at either the
agency or agency staff level.

Measures were developed which referred to the

agency as a whole because it was thought that the practical implications resulting
from research aimed at this level would be most useful to practitioners.

All potential respondents receiving the BEFORE questionnaire were asked to
complete it, even if they had not experienced the 2006/07 fires. Additionally,
potential respondents receiving the BEFORE questionnaire were not specifically
asked to reflect on events before the 2006/07 fires. There was concern that asking
respondents to recall events occurring before the 2006/07 fires would result in a
high number of missing values for questionnaire items. It was thought that some
respondents might be reluctant to answer items in this questionnaire because they
may not have had contact, or be able to recall the nature of contact, with fire
management agencies before the fires.

This concern was based on the semi-

structured interview data which indicated that many interview participants had not
had a relationship with fire management agencies before the fires. There may be
concern that results could be affected by differences in responses from those who
had versus those who had not experienced the fires. However, Mann-Whitney U
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tests indicated that there were no significant differences in the way BEFORE
respondents answered independent and dependent scale items based on whether they
had (n=103) or had not (n=7) experienced the 2006/07 fires.
There may also be concern that the results do not reflect a ‘Before’, ‘During’,
‘After’ sequence but rather a ‘During’, ‘After’, ‘Before’ sequence. While not basing
the BEFORE questionnaire solely in recall as was done for the DURING and
AFTER questionnaires may be a limitation of the study, several actions were taken
to reduce the impact of this decision. First, the items in the BEFORE questionnaire
were developed from the semi-structured interviews which did specifically ask
participants about trusting relationships before the 2006/07 fires.

Second, the

introductory letter in the survey package, the questionnaire introduction and the
second question in the questionnaire all referred to the 2006/07 fires, setting this
context for respondents. Third, Kruskal Wallis tests for significant difference were
conducted to see if respondents answered items significantly differently on items
which were identical in all three questionnaire versions. Even though the DURING
and AFTER respondents were asked to specifically recall the 2006/07 fires when
answering the items, there was no significant difference in the way these
respondents answered items compared to BEFORE questionnaire respondents who
were not specifically asked to recall events prior to the 2006/07 fires. Finally, to
maintain consistency with the qualitative results, which did specifically address
trusting relationships before, during and after the 2006/07 fires, the quantitative
results are presented here in a ‘Before’, ‘During’ and ‘After’ sequence.

For the DURING and AFTER questionnaires, respondents were asked to think about
their experiences during or after the 2006/07 fires, respectively.

Potential

respondents who received a DURING or AFTER questionnaire but had not
experienced the 2006/07 fires were requested to return the questionnaire blank.
Some concern may be raised about a respondent’s ability to recall events and
feelings 14 months after the events occurred. However, research indicates that in
major events (e.g. a wildfire) recall does not present an issue in this time period
(Berney & Blane, 1997).

All three questionnaires had identical layouts and section headings. Within the
sections, some measured constructs (e.g. Bushfire Preparation) were identical in all
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three questionnaires. Identical constructs contained identical items with identical
wording.

Some constructs (e.g. Communication) were similar in all three

questionnaires, but the wording and construct coverage differed to meet the
construct definition particular to that management stage. Finally, some constructs
only applied to a particular management stage. In this case, the items covering that
construct appear only in the questionnaire for that particular stage. The section,
construct and item similarities are detailed in Table 5.2. The sections are listed in
the order they appear in the questionnaire booklets.

Construct definitions are

provided in Appendix 5.
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Table 5.2: Questionnaire sections listed with the constructs they measure.
Item wording for each construct may be identical, similar or
unique for each management stage. The letters in parentheses
refer to which management stage contains that construct
(B=Before, D=During, A=After).

Questionnaire Section

Construct(s) Measured

Item Wording:
Identical, Similar,
or Unique
for each Stage

Your Experiences with Bushfire

Amount of Experience

Identical (B,D,A)

Bushfire Risk

Risk Perception

Identical (B,D,A)

Your Knowledge and
Confidence about Bushfires

Knowledge

Identical (B,D,A)

Confidence

Identical (B,D,A)

Communication

Similar I* (B,D,A)

Cooperation

Similar I* (B,D,A)

Institutional Assurances

Similar I* (B,D,A)

Local Concerns

Unique (B)

Local Knowledge

Unique (D)

Reduction Of Uncertainty

Unique (D)

Immediacy

Unique (A)

Perceived Needs Met

Unique (A)

Negative Outcomes
Resolved

Unique (A)

Trustworthiness

Similar II** (B,D,A)

Community Member
Relationships

Disposition to Trust

Identical (B,D,A)

Your Actions Before and
During/After Future Bushfires

Intention to Trust

Identical (B,D)
Similar II**(B/D, A)

Your Views on…

Fire Agency
Management/Recovery
Objectives
Personal Bushfire Plans and
Property Protection

Shared Values

Similar II** (B,D,A)

Fire Plan Development
and Fire Preparedness

Identical (B,D,A)

Background Information

Demographic Information

Identical (B,D,A)

*Similar I items address the same construct but have different construct coverage
particular to each stage. Item wording may or may not be similar (e.g. Cooperation
Construct – BEFORE: ‘I believe local DSE and CFA personnel work well together to make
decisions on the fire ground….’ Vs AFTER: ‘I believe recovery services after a bushfire are
well-coordinated among DHS, RCOW….’)
**Similar II items address the same construct and have the same construct coverage in
all three stages. Item wording is identical except for individual words referring to agency or
event stage (e.g. BEFORE: ‘DSE is competent in its fire preparation roles’. Vs AFTER:
‘RCOW is competent in its fire recovery roles’.)
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5.4.2 Measures
The items used to operationalise the constructs came from a number of sources
[Appendix 6]. Where items could not be sourced from empirically tested scales
from previous research, items were developed from the qualitative interviews using
commonly accepted item development procedures (Neuman, 2003; Oppenheim,
1992). All items were positively worded because negatively worded trust items tend
to factor separately into a conceptually distinct construct of distrust (McKnight et
al., 2002; Wrightsman, 1991). Items were combined to create scales measuring the
construct.

The scales comprising the independent variable constructs included: Experience;
Risk

Perception;

Knowledge;

Confidence;

Communication;

Cooperation;

Institutional Assurances; Local Concerns; Local Knowledge; Reduction of
Uncertainty; Immediacy; Perceived Needs Met; Negative Outcomes Resolved;
Disposition to Trust; and, Shared Values Similarity.

Trustworthiness was

considered both an independent and dependent construct. Intention to Trust was the
dependent construct.

A description of each questionnaire section or construct is listed below.

As

described above, some construct scales were measured with different items for each
stage because the constructs being measured were not always identical for each
management stage. Some construct scales were unique to a management stage and
questionnaire. The words ‘Before’, ‘During’ and ‘After’ indicate which
questionnaires contain that scale.

Your experiences with bushfire (Before, During, After). This introductory
section first asked respondents if they had experienced wildfires in years other than
2006/07. Next, respondents circled YES or NO to nine experiences they may have
had in those wildfires. Then respondents were asked if they had experienced the
2006/07 fires. Respondents then circled YES or NO to the same nine experiences for
the 2006/07 fires. An example of these experiences include: ‘Smoke from the fires’;
and, ‘Loss of property/assets (eg. house, livestock, pasture, fences)’.
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Bushfire risk (Before, During, After). This section contained two parts to
gauge each respondent’s perception of future wildfire risk. The first part of this
section asked respondents to rate the likelihood of wildfire impacts to themselves
and to their community in the next three years and the next 20 years. Respondents
rated the likelihood of impact on an eight-point scale (1 = ‘Highly Unlikely’ to 8 =
‘Almost Certain’). An example of these statements is: ‘In the next 3 years, a bushfire
will pose an immediate threat to my property’.

The second part of this section asked respondents to rate the severity of wildfire
impacts to themselves and to their community (Martin et al., 2008). One question
asked respondents, ‘How serious do you feel the negative consequences of future
bushfires will be to you personally’? Respondents rated this question on a five-point

scale (1 =’ Not at All Serious’ to 5 = ‘Extremely Serious’). ‘Unsure’ was listed as a
separate option at the end of the scale. The other question asked respondents, ‘How
severe do you feel the impact of future bushfires will be in your district’? Respondents

rated this question on a six-point scale (1 = ‘Not at All Severe’ to 6 ‘Very High
Severity’). ‘Unsure’ was listed as a separate option at the end of the scale.

Your knowledge and confidence about bushfire (Before, During, After).
In the first subsection, respondents were asked to assess their personal knowledge
about seven wildfire-related topics (e.g. ‘what you should do to prepare your property for
bushfire’). Respondents rated their knowledge of each topic on a five-point scale

(1 = ‘No Knowledge’ to 5 = ‘Very Sound Knowledge: could give a detailed
explanation’).

In the next subsection, respondents rated their confidence in performing six different
actions (e.g. ‘maintaining the safety of myself and other people on my property if I stay’ ).
Respondents rated each action from 1 = ‘No Confidence’ to 5 = ‘High Confidence’.
The items for the Knowledge and Confidence subsections were developed from the
CFA’s Living in the Bush: Bushfire Survival Plan Workbook (2004). The mean
response was used as the measure for each construct and was computed by dividing
the total score for each construct scale by the number of items in that scale.
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Your views on bushfire management/recovery (Before, During, After).
This section covered pages 6-8 of the questionnaire booklet. The statements on
pages 6 and 7 covered the constructs identified from the semi-structured interviews
(e.g. Communication, Cooperation).

The statements on page 8 comprised a

trustworthiness scale adapted from previous literature. All statements were rated on
a five-point scale (1 = ‘Strongly Disagree’ to 5 = ‘Strongly Agree’, with 6 = ‘Not
Applicable’). The mean response was used as the measure for each construct and
was computed by dividing the total score for the construct scale by the number of
items (i.e. statements) in the scale.

Communication (Before). There were five statements in this construct
scale asking respondents if fire planning and preparedness communication from the
managing agencies was informative, meaningful, timely and useful. Each statement
was listed for each lead managing agency (i.e. DSE and CFA). Example: The CFA
provides useful information that would help me effectively prepare myself emotionally to
cope with a bushfire emergency.

Communication (During). There were three statements in this construct
scale asking respondents if the managing agencies provided timely, accurate and
reliable information during a wildfire. Each statement was listed for each lead
managing agency (i.e. DSE and CFA). Example: In my experience, DSE provides
timely information during a bushfire.

Communication (After). Four statements measured whether respondents
felt that the lead agency (i.e. RCOW) provided accurate, reliable, timely and
informative communication after the wildfire. Example: I believe RCOW provided
reliable information about recovery services and programs.

Cooperation (Before). Two statements measured whether respondents felt
local government and the managing agencies worked together and provided
consistent advice and information in fire preparation and planning. Example: I am
aware that DSE, CFA and Council work together to define their roles and responsibilities for
bushfire emergencies.

Cooperation (During). There were two statements in this scale asking
respondents if the lead managing agencies (i.e. DSE and CFA) worked well together
to make decisions on the fire ground and to manage the fire response. Example: I
believe that DSE, CFA and Council effectively cooperate to manage the fire response
during a bushfire emergency.
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Cooperation (After).

Three statements measured whether respondents

thought the managing agencies worked together to provide well-coordinated
recovery services.

Example: I believe recovery services after a bushfire are well-

coordinated among DHS, DPI, DSE and the local Council.

Institutional assurances (Before).

There were four statements in this

scale asking respondents if various institutional structures gave them confidence in
agency fire preparation activities and made them feel that wildfire risk levels were
acceptable. Example: I feel confident that bushfire prevention strategies implemented by
the fire management agencies in my district make bushfire risk levels acceptable.

Institutional assurances (During).

Four statements measured this

construct. Respondents rated whether wildfire tactics, protocols and strategies gave
them confidence that losses would be minimised and public safety ensured in the
response stage. Example: I feel confident that firefighting tactics used by managing
agencies during a fire in my district reduce the amount of damage/loss to private property.

Institutional assurances (After). Three statements measured whether
respondents felt institutional structures (e.g. recovery assistance) helped residents’
quickly regain a sense of normality. Example: I feel assured from my experience after
a bushfire that the services required to conduct business affairs are restored quickly.

Local concerns (Before). Two statements measured whether respondents
felt that the wildfire management planning process addressed community needs and
concerns and provided meaningful opportunities for participation. Example: In my
experience, the bushfire management planning process addresses community needs and
concerns.

Local knowledge (During). Two statements for each lead managing agency
(i.e. DSE and CFA) measured whether respondents felt that the agency used local
knowledge and assistance in the wildfire response. Example: I believe DSE
demonstrates a willingness to engage local residents who have knowledge about local
conditions, when making decisions during a bushfire.

Reduction of uncertainty (During). Two statements measured respondent
perceptions of whether agencies took actions which respondents felt were justified
and which reduced residents’ uncertainties about the fire. Example: I believe CFA is
usually justified in the actions it takes to control a bushfire.
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Immediacy (After).

There were four statements in this scale which

measured whether respondents thought recovery assistance was provided as soon as
it was safe to do so after the fire had passed. Example: In my experience, assistance
for injured livestock is provided by relevant authorities as soon as it is safe to do so after a
bushfire.

Perceived needs (After). Four statements measured whether respondents
felt that the provided recovery assistance satisfied community and individual needs
arising from the fire. Example: Recovery assistance administered by RCOW met my
(and my family’s) long-term, on-going needs that resulted from the 06/07 fires.

Negative outcomes resolved (After). Three items comprised this scale
which measured whether DSE and CFA, individually, had resolved negative impacts
experienced by the respondent as a result of agency actions or inactions during the
fire. Example: DSE provided a satisfactory explanation for most fire events that resulted
in negative outcomes for me (and my family) during the 06/07 fires.

Trustworthiness (Before, During, After).

Nine statements measured

respondent perceptions of trustworthy agency attributes related to ability,
benevolence and integrity (McKnight et al., 2002). Each statement was listed for
each of the two lead agencies in that stage (i.e. BEFORE=DSE, CFA; DURING=
DSE, CFA; AFTER=RCOW, DHS). Statement wording was nearly identical across
all three questionnaires but did differ slightly to reflect the stage focus. Examples:
BEFORE - ‘DSE is competent in its fire planning roles’; DURING – ‘DSE is competent in its
fire management roles’; AFTER – ‘RCOW is competent in its fire recovery roles.’

Community member relationships (Before, During, After). This section
(questionnaire page 9) featured one scale with ten statements in which respondents
rated their general trust in others (McKnight et al., 2002). All statements were rated
on a five-point scale (1 = ‘Strongly Disagree’ to 5 = ‘Strongly Agree’). The mean
response was used as the measure for each construct and was computed by dividing
the total score for the construct scale by the number of statements in the scale.
Example: I think people generally try to back up their words with actions.
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Your

actions

before

and

during/after

a

future

bushfire

(Before, During, After). This section (questionnaire page 10) asked respondents
to rate their intention to trust each agency in future wildfires and was adapted from
McKnight et al. (2002). Two statements measured respondents’ general willingness
to depend on each agency. Five statements (BEFORE/DURING) or six statements
(AFTER) measured specific ways in which respondents might rely on agencies in
future fires. These statements covered respondent’s willingness to: follow agency
advice; give personal information to agencies; and, not monitor agency actions.

Each statement was listed for each of the two lead agencies in that stage (i.e.
BEFORE = DSE, CFA; DURING = DSE, CFA; AFTER = RCOW, DHS).
Statement wording was identical in the BEFORE and DURING questionnaires but
differed slightly in the AFTER questionnaire to reflect the differing lead agencies
and issues within that stage. Items in the BEFORE and DURING questionnaires
reflected a willingness to rely on agencies in both management stages. The scales
were constructed so that the items referring specifically to the BEFORE or
DURING stages could be summed into individual scales for each stage or combined
to create a single scale. The results presented in this thesis use the combined scale
because of its greater suitability for structural equation modelling. Combining the
scales also allowed the researcher to compare the responses between the BEFORE
and DURING questionnaires to understand whether experiences in a particular stage
affected respondents’ willingness to rely on the agencies in future wildfire events, in
general. Mann-Whitney U tests, however, indicated that there were no significant
differences in responses to the scale based on questionnaire version completed.
All statements were rated on a five-point scale (1 = ‘Strongly Disagree’ to 5 =
‘Strongly Agree’, with 6 = ‘Not Applicable’). The mean response was used as the
measure for each construct and was computed by dividing the total score for the
construct scale by the number of statements in the scale.

Examples:

BEFORE/DURING – ‘I believe that I could count on DSE to minimise losses on public land
during a bushfire emergency’ ; AFTER – ‘I would act confidently on the advice given by
RCOW about how to access recovery assistance after a bushfire.’
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Fire

agency

management/bushfire

(Before, During, After).

recovery

objectives

Four statements measured perceptions of whether the

lead agencies shared the respondent’s values, views, goals and actions for wildfire
management. The construct scale was adapted from Vaske et al. (2007) and Siegrist
et al. (2002). Each statement was listed for each of the two lead agencies in each
stage (i.e. BEFORE=DSE, CFA; DURING=DSE, CFA; AFTER=RCOW, DHS).
All statements were rated on a five-point scale (1 = ‘Strongly Disagree’ to 5 =
‘Strongly Agree’, with 6 = ‘Not Applicable’). The mean response was used as the
measure for each construct and was computed by dividing the total score for the
construct scale by the number of statements in the scale. Examples: BEFORE – ‘With
respect to bushfire planning and preparation, I feel that the DSE shares similar values as
me’; DURING – ‘With respect to bushfire management, I feel that the DSE shares similar
values as me’; AFTER– ‘With respect to the aims of bushfire recovery, I feel that the RCOW
shares similar values as me’.

Personal

bushfire

(Before, During, After).

plans

and

property

preparation

This section first asked respondents whether they

currently had a wildfire plan for their property. Response options included: ‘Not
started’; ‘Early Stages’; ‘Halfway’; ‘Well advanced’; ‘Completed/ongoing’ and ‘Not
Applicable’. Respondents then circled YES or NO in regards to whether their
wildfire plan included five specific actions. These actions were drawn from the
CFA’s Living in the Bush: Bushfire Survival Plan Workbook (2004) and represented
basic actions all fire plans should include. There was also a space for respondents to
write in other actions included in their plan.

This section next asked how much property preparation respondents had completed
for the current (2008/09) wildfire season (which was nearly over).

Response

options include: ‘No preparation’; ‘A little preparation’; ‘Some preparation’; ‘A lot
of preparation’; and ‘Not applicable’. Respondents were then asked to circle YES
or NO to whether they had taken six specific actions in preparation for the current
season. Respondents were also given space to write in other actions they had taken.
The property preparation actions were drawn from the CFA’s Living in the Bush:
Bushfire Survival Plan Workbook (2004). Two statements represented basic actions
most people were likely to undertake (ex. Cleaned leaves out of gutters).

Two

statements represented intermediate-level actions that some people were likely to
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undertake (ex. Pruned trees and shrubs to prevent fire spreading into tree tops ). The
final two statements represented advanced actions that fewer people were likely to
undertake (ex. Purchased firefighting equipment –e.g. hoses, firefighting pump, non-mains
water storage).

Background information (Before, During, After).

This section measured

demographic characteristics for questionnaire respondents and was identical in all
three questionnaires. Questions covered: gender; age; occupation; education; CFA
membership; size of property and its distance to public bushland; home ownership
and insurance; length of ownership and residence; plans for future residence;
number of persons living at the property full-time; and, location of previous
residence.

5.4.3 Questionnaire pre-testing
Using procedures described by Aldridge and Levine (2001), the mail survey was
pre-tested with six participants who had previously participated in semi-structured
interviews. The pre-test participants were sent one of the questionnaire versions and
a cover letter explaining to participants that they should complete the questionnaire
and make notes regarding which sections and items caused them difficulty. A list of
things to consider when completing the questionnaire was included. The researcher
then met with the participants individually at a pre-determined time and location to
go over the questionnaire. Participants were paid for their time to complete the
questionnaire and meet with the researcher.

Feedback was sought on the overall questionnaire design and each section and item.
Overall, comments were positive and indicated the need for only a few changes.
Participants felt the sections flowed well, the response options were easy to use and
the instructions were clear. Modifications included: changing the terminology of
some items which were unclear or respondents did not feel captured the issue;
changing the time frame and adding another response option for the wildfire risk
questions; ensuring that the sections’ introductory paragraphs were clear that
statements referred to agencies, not individuals; and, removing redundant items.
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5.4.4 Survey implementation
Survey implementation followed the modified Dillman Total Design technique
(Dillman, 2007). This involved a mail-out of two A4-size questionnaire packages
and four reminder cards. The first A4 package contained an introductory letter, B5
questionnaire booklet and a postage-paid return envelope. The package was posted
mid-week so that the package arrived just before the weekend. A reminder/thank
you card was sent to all addresses seven days after the first mail-out package. Two
follow-up reminder cards were then posted to non-responders at 10 day intervals.
After waiting until questionnaire returns dwindled to one per week (i.e. a four-week
wait), a second A4 package was posted. The package contained a reminder letter, a
replacement questionnaire and a postage-paid return envelope. A final reminder
card was sent 10 days later. Questionnaires were hand-delivered in remote parts of
the study area where mail is not delivered and it was not possible to ascertain which
post office received that property’s mail. The survey was implemented between
April and July 2009.

5.4.5 Response rate
Each household in the defined survey area received a questionnaire as part of the
mail survey (n=618). Removing questionnaires from the sample that were returned
non-useable (eg. returned to sender, returned blank or returned but missing valid
data on greater than 30 percent of total items) resulted in 329 useable surveys (i.e.
BEFORE, n=110; DURING, n=103; AFTER, n=116). As shown in Table 5.3, the
overall response rate was 68.02%. The response rates for the three questionnaire
versions were: BEFORE 68.75%; DURING 60.95%; and AFTER 74.36%. The
response rate was calculated by subtracting Total Non-Usable Returns from the
Total Sent. The Total Usable Returns was then divided by this figure.
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Table 5.3: Total response rate and response rates by questionnaire
Version

Before

During

After

TOTALS

201
50

209
66

208
40

618
156

26

30

25

81

12

8

20

40

3

2

7

12

Total
Non-Usable Returns

41

40

52
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Total
Usable Returns

110

103

116

329

68.75

60.95

74.36

68.02

Total Sent
Not Returned
Returned:
Return to Sender
Returned:
Return Blank
Returned:
Incomplete Return

Response Rate (%)

The mail survey method is faced with the potential problem of non-response bias. A
very frequently used approach to reduce non-response bias is to increase response
rates because it has been suggested that high response rates may eliminate the bias
(Armstrong & Overton, 1977; Parashos, Morgan & Messer, 2005; Pearl & Fairley,
1985). Because the survey was a census of all households in the fire-affected area
and the high response rates provided confidence that the data was representative of
these households, no tests were conducted for non-response bias.

5.5 Quantitative analysis
A two-step structural equation modelling (SEM) process, including confirmatory
factor analysis (Cfa) and path analysis, comprised the main techniques used to
analyse the mail survey data. However, several procedures were employed prior to
SEM to prepare the data. First, the data were assessed for missing values and
whether they met the assumptions required for SEM. Next, descriptive statistics,
including frequencies, means, medians and percentages, were employed to
summarise responses to questionnaire items. Mann-Whitney U and Kruskal Wallis
tests were then used to see if there were any significant differences on the
continuous variables based on grouping variables.

Finally, a preliminary item

analysis was undertaken to refine the data before submitting it to SEM.

The

analysis process is illustrated in Figure 5.2.
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Data Preparation - evaluation of missing data
and assumptions for use of parametric tests
Descriptive statistics used to summarise item
responses
Tests for significant differences and significant
relationships between items comprising the
independent and dependent variable scales
Preliminary item analysis used to remove
poorly performing items prior to confirmatory
factor analysis
Bivariate correlation of scales to revise and/or
remove poorly performing scales

Structural Equation Modelling
Confirmatory factor
analysis – test construct
reliability and validity
Path analysis – explore
relationships among
constructs

Figure 5.2: Summary of the quantitative data analysis process

5.5.1 Data preparation
Data were first checked for whether they met the assumptions for parametric
statistical tests and structural equation modelling. Violations of these assumptions
require non-parametric tests to be used in statistical analysis and bootstrapping
estimates (see Normality section below) to be employed in structural equation
modelling.

The assumptions of Cfa and SEM include: adequate sample size;

complete cases or an appropriate imputation method; multivariate normality;
linearity; and, interval level data (Garson, 2009; Tabachnick & Fidell, 2007).
Sample Size
Hair et al. (2010) state that sample size should be adequate to represent the
population of interest with an absolute minimum of 50 cases. The sample must have
more observations than variables with a desired ratio of 5 observations per variable.
In the past, SEM guidelines stated that sample sizes should be greater than 200.
However, Hair et al. (2010) suggest that such guidelines are no longer appropriate
and that sample size decisions should be made based on model complexity and basic
measurement model characteristics.

For example, they suggest that in models

containing five or fewer constructs, each with more than three items and with item
communalities greater than 0.6, a minimum sample size of 100 is sufficient. Sample
size should be increased as model complexity increases, communalities decrease
and constructs contain fewer observed variables.
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In this research, the minimum number of cases in the three questionnaires was 100
for the DURING questionnaire. The observation-to-variable ratio was 3.7:1 for all
three questionnaires. All of the hypothesised models contained six constructs. All
constructs had three or more indicator variables, except for Cooperation, which had
two.

With the exception of one item in the DSE BEFORE questionnaire, all

communalities in each questionnaire exceeded 0.6, with most exceeding 0.7. The
questionnaire sample was thought to represent the population of interest as the
sample contained all households within the population of interest and the
questionnaire achieved a response rate of 68 percent. Given these characteristics of
the questionnaire data, it was decided that SEM could be undertaken with cautious
interpretation of the data and awareness that the models might represent the sample
only.

Missing Values
SEM requires complete cases for analysis. Prior to analysis, SPSS 16 was utilised to
deal with missing values in the sample. Cases missing more than 10 percent of all
items were removed from analysis. Three BEFORE, two DURING and seven
AFTER were thus removed, resulting in a useable sample of BEFORE, n=110;
DURING, n=103; AFTER, n=116. The missing values analysis also indicated that
three items had more than 30 percent of their values missing in all questionnaires.
These items (Volunteer Hours, Bushfire Plan Completion, Property Preparation
Completion) were not considered essential to the research and removed from
analysis.

The three items that were missing more than 30 percent of responses most likely
resulted from faults in questionnaire design. The Volunteer Hours question was
contained within an unclear skip pattern. Non-CFA members were directed to this
question, skipping several questions relating only to CFA membership, but most
skipped the Volunteer Hours question, as well. In the Bushfire Plan Completion and
Property Preparation Completion questions, respondents were asked to circle one of
the options listed on a scale. However, these scales followed, and were similar in
appearance to, the response option tables used throughout the survey that did not
require an option to be circled. Therefore, respondents may have thought the Plan
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and Preparation scales did not require a response because the responses represented
options to be used elsewhere in the section.

Because of the small sample size for each questionnaire and the need for complete
data on independent and dependent scale items, any reduction in sample size due to
discarding further cases with random missing values was considered undesirable.
Values were imputed (i.e. substituted) for cases with missing values on items from
the independent and dependent variable scales. Group mean substitution, based on
CFA membership, was used to impute the values. This substitution method was
chosen because Mann-Whitney U tests indicated there were significant differences
in the way CFA and non-CFA members responded to several BEFORE statements.

Mean substitution is an imputation method that replaces missing values for a
variable with the mean value of that variable calculated from all valid responses
(Tabachnick & Fidell, 2007). In group mean substitution, the mean values for each
group are substituted for missing values within the group. Group mean substitution
was not used for ‘Not Applicable’ responses.

Replacing missing values was

considered inappropriate because ‘Not Applicable’ was a valid response. Group
mean substitution was used for the DURING and AFTER versions to maintain
consistency with the imputation method used for the BEFORE survey.

As described above, missing scale items were imputed in SPSS 16 prior to
conducting any analyses. At that time, responses marked ‘Not Applicable’ were left
in the analysis. However, ‘Not Applicable’ responses are still considered missing
values in statistical software programs.

Because ‘Not Applicable’ was a valid

choice, it was deemed inappropriate to impute values for this response. As a result,
it was necessary to delete these cases for the SEM modelling process.

Five

BEFORE cases, three DURING cases and 13 AFTER cases were deleted, resulting
in sample sizes of: BEFORE, n=105; DURING, n=100; and, AFTER, n=103.

Normality
SEM assumes multivariate normality of data. Garson (2009) states that lack of
multivariate normality usually inflates the overall chi-square fit statistic for the
model as a whole, resulting in bias toward Type I error (i.e. rejecting a model which
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shouldn’t be rejected). Violation of multivariate normality also tends to
underestimate standard errors which can lead to regression paths and factor/error
covariances to be found statistically significant more often than they should (Byrne,
2001).

Analysis revealed that the data in all three questionnaires exhibited multivariate
non-normality, as indicated by Mardia’s coefficient. Values greater than +/- 1.96
indicate non-normality (Garson, 2009). As would be expected, prior analysis of
univariate normality had shown significant skewness and kurtosis for several items
in each questionnaire. Multivariate and univariate skewness and kurtosis values are
provided in Appendix 7.

One way of dealing with violations of multivariate normality is to use bootstrapping
estimates.

Bootstrapping produces less biased estimates than non-bootstrapped

maximum likelihood estimates when data violate assumptions (Garson, 2009).
Bootstrapping is a way of estimating standard error and significance based on
empirical ‘resampling’ with replacement of data (Byrne, 2001). The procedure
generates an empirical estimation of the entire sampling distribution of a statistic. In
this research, all standard errors, path estimates and significance values for the
community-agency trust models were estimated using maximum likelihood
estimation with bootstrapping because the questionnaire data lacked normality.
Nonparametric statistical tests were used in the univariate and bivariate data
preparation analyses preceding SEM.

Data Level
Interval level data are assumed by default in SEM. There has long been controversy
over the use of Likert-type scale data as interval level data. However, Carifio and
Perla (2007) cite empirical evidence suggesting that it is appropriate to sum Likertscale items and analyse the summations as interval level data. In this thesis, it is
assumed that the Likert-scales employed in the questionnaires are suitable for
analysis at the interval level.
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5.5.2 Preliminary item analysis
The number of indicators and constructs that can be tested reliably through
confirmatory factor analysis (Cfa) is related to sample size. As described above, the
absolute minimum sample size must include more cases than variables. In this
research, the small sample size and the desire to maximise the observation-tovariable ratio led to the decision to conduct a preliminary, conventional item
analysis. This analysis removed poorly performing items which reduced scale
reliability prior to conducting Cfa.

Using conventional item analysis techniques described by Allen and Yen (2002) and
Cohen and Swerdlik (2010), items were considered good if: 1) items showed strong
to moderate correlations with the other items within their scale and lower
correlations with the items in other scales through bivariate correlational analysis; 2)
item-total correlations were above 0.80 in calculations of Cronbach’s alpha; 3)
Cronbach’s alpha did not decrease more than 0.03 points and remained above 0.80 if
the item was deleted; and, 4) item difficulties were between 0.30 and 0.70. As
described by Allen and Yen (2002), item difficulties for Likert-type scales can be
computed as the percentage of respondents endorsing an item (e.g. indicating that
they strongly agree or agree). Based on these criteria, the items discarded prior to
Cfa are shown in Table 5.4 below.
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Table 5.4: Items discarded from dependent and independent variable
scales prior to Cfa for each questionnaire
Questionnaire

Item Discarded
Prior to Cfa and
SEM

Scale

Reason
Discarded

Planned Burns
Institutional Assurances 1, 2, 3
Local DSE Restricted
Institutional Assurances 1, 2, 3
Local CFA Restricted
Institutional Assurances 1, 2, 3
Participation Opps
Local Concerns*
1
DSE Informs
DSE Communication
2, 3
CFA Informs
CFA Communication
2, 3
Not Monitor 2 DSE
DSE Intention to Trust
2, 3
Not Monitor 2 CFA
CFA Intention to Trust
2, 3
Local DSE Restricted
Institutional Assurances 1,2,3
DURING
Local CFA Restricted
Institutional Assurances 1,2,3
Knowledge 3 DSE
DSE Trustworthiness
1
Knowledge 3 CFA
CFA Trustworthiness
1
Not Monitor 2 DSE
DSE Intention to Trust
2, 3
Not Monitor 2 CFA
CFA Intention to Trust
2, 3
Info
Other
Agencies
Cooperation
1, 4
AFTER
Give Info 1 RCOW
RCOW Intention to Trust 2, 3, 4
Give Info 2 RCOW
RCOW Intention to Trust 2, 3, 4
Give Info 1 DHS
DHS Intention to Trust
2, 3, 4
Give Info 2 DHS
DHS Intention to Trust
2, 3, 4
*The remaining Local Concerns item was integrated into the Institutional Assurances Scale
1- Items did not show strong to moderate correlations with the other items within their scale
and lower correlations with the items in other scales
2 - Item-total correlations were not above 0.80 in calculations of Cronbach’s alpha
3 - Cronbach’s alpha did not decrease by more than 0.03 points if the item was deleted
4 - Item difficulties were not between 0.30 and 0.70 when averaging item difficulties for both
lead agencies.

BEFORE

5.5.3 Bivariate correlation analysis of scales
Bivariate correlation analysis of the revised scales was conducted to further simplify
the raw data and develop the most parsimonious models to subject to Cfa [Appendix
8]. The analysis used Spearman’s rank-order correlation coefficient and indicated
that the ‘Knowledge’, ‘Confidence’, ‘Bushfire Risk’ and ‘Disposition to Trust’
Scales

had

few

significant,

moderate

correlations

(i.e.

p<0.05,

effect

size > 0.3) with other scales. Based on these findings, these scales were removed
from the SEM analyses.
In the DURING questionnaire, the ‘Local Knowledge’ scale items correlated highly
with the ‘Communication’ scale items. It may be that respondents viewed local
knowledge as a communication issue in which agencies communicate with locals
about conditions, track locations, etc. However, including the ‘Local Knowledge’
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items in the ‘Communication’ scale reduced the reliability of the ‘Communication’
scale; therefore, the ‘Local Knowledge’ scale was discarded from Cfa.

The

‘Reduction of Uncertainty’ scale was not used in Cfa because item correlations
showed strong to moderate correlations with items in the ‘Communication’ and
‘Trustworthiness’ scales. It may be that reduction of uncertainty underlaid many of
the independent variables and was not a separate factor as initially proposed.
Several authors suggest that a reduction of uncertainty is a product of trust rather
than an antecedent (Bachmann, 2006; Connell & Mannion, 2006).
In the AFTER questionnaire, the scales for ‘Immediacy’, ‘Perceived Needs Met’,
and ‘Resolved Negative Outcomes’ did not have sufficient numbers of responses to
perform Cfa with confidence. While the semi-structured interviews and bivariate
correlations between scales indicated that ‘Perceived Needs Met’ and ‘Resolved
Negative Outcomes’ were important in community member perceptions of trust, the
scales were unable to be tested in this analysis because too few respondents had
experienced the situations covered in these items. Similarly, between 30 and 65
percent of respondents marked either ‘Unsure’ or ‘Not Applicable’ to items
referring to the DHS in the AFTER questionnaire. Consequently, SEM was not
performed for this agency.

5.5.4 Structural equation modelling
Structural equation modelling (SEM) is a family of statistical techniques which
incorporates factor analysis and path analysis.

SEM seeks to explain the

relationships among multiple variables. According to Garson (2009), SEM has
more flexible assumptions than multiple regression. For example, SEM allows:

interpretation even when variables show multicollinearity;
testing of models with multiple dependent variables; and,
simultaneous testing of multiple and inter-related relationships in an overall
model rather than just individual coefficients within a model (Garson 2009).

The general, hypothesised model in this research incorporates two dependent
variables and describes intention to trust as a process comprising variables in a
causal sequence.

Because overall model fit and the individual coefficients of
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predictor and dependent variables were important to understanding how trust
worked as a process at the stage level, SEM was considered an appropriate analysis
technique.

The two-step analysis process
A two-step approach to SEM was used to evaluate trust models for each lead agency
in each fire management stage. First, a measurement model for each lead agency
was validated through confirmatory factor analysis (Cfa). Second, after the fit of the
measurement model was found acceptable, a structural model was fitted using path
analysis with latent variables.

Measurement models describe the connections between the latent constructs and
their observed indicators. Latent variables are unobserved variables, or constructs,
that cannot be measured directly but can be represented by one or more observed
variables, or indicators (Hair et al., 2010). In this thesis, the terms construct and
indicator will be used. The measurement model seeks to determine if the number of
constructs and their respective indicator loadings conform to what is expected on the
basis of pre-established theory (Garson, 2009). In other words, the measurement
model tests the reliability and validity of the constructs.

Structural models describe and map the causal connections among the latent
constructs. In this research, the structural model provided a greater understanding of
the relationships among the constructs and the relative importance of different
constructs in predicting trustworthiness and intention to trust.

Model interpretation
Because the goal of SEM is to test a set of relationships representing multiple
equations, measures of predictive accuracy must reflect an overall measure of model
‘fit’ (Hair et al., 2010). A range of fit indices can be used to assess how well each
model (i.e. theory) reproduces the data (i.e. reality).

More specifically, the

‘goodness-of-fit’ (GOF) assesses the similarity of the estimated covariance matrix to
the observed covariance matrix (Hair et al., 2010). The closer the values are to each
other, the better the model ‘fits’.
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Hair et al. (2010) classify GOF measures into three general groups: absolute fit
indices, incremental fit indices, and parsimony fit indices. Good-fitting models
produce consistent results on many different indices in most cases (Tabachnick &
Fidell, 2007). Although there is disagreement about which fit indices to report, Hair
et. al. (2010) recommends reporting the chi square and degrees of freedom, at least
one absolute fit index (e.g. CMIN/DF and SRMR) and one incremental fit index for
each measurement and structural model (e.g. TLI or CFI). In addition, if models are
to be compared, such as before and after model modification, at least one parsimony
fit index (e.g. PNFI) should also be reported (Garson, 2009). This research reports
the Bollen-Stine chi-square, CMIN/DF, SRMR, CFI, PNFI and AIC in assessments
of model fit. These fit measures are described below.

Absolute fit indices directly measure how well the researcher-specified model
reproduces the observed data.

The chi-square statistic (χ2) is the fundamental

absolute fit measure used to quantify the differences between the observed and
estimated covariance matrices. A significant χ 2 value below 0.05 indicates the
presence of a significant difference between the observed and estimated covariance
matrices.

Because the implied null hypothesis of SEM is that the model fits

perfectly (i.e. the observed and estimated covariance matrices are equal) a
significant χ2 value indicates that there are problems with model fit. Therefore,
researchers should strive for relatively small χ 2 values and corresponding large pvalues (Hair et al., 2010).
Interpreting the χ2 value and its significance level is complicated by several factors.
The χ2 value and its associated significance level are affected by increases in sample
size, increases in the number of parameters in the model and violations of
multivariate normality. These complicating factors can lead to inflated χ 2 values and
highly significant p-values, leading researchers to think valid models may be invalid
(Byrne, 2001). Consequently, a range of other absolute fit statistics, including the
Standardized Root Mean Residual (SRMR) and the normed chi-square (CMIN/DF),
can also be used to assess model fit.
Acceptable absolute fit for a model is indicated by the probability of χ2 being greater
than 0.05, SRMR below 0.08, and CMIN/DF below 2.0 but above 1.0 (Garson,
2009). In addition, the Bollen-Stine bootstrap is a bootstrap modification of the
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model chi-square that adjusts for lack of multivariate normality. Blunch (2008)
states that the adjusted p-values are interpreted in the same manner as the model chisquare p-values (i.e. p > 0.05 indicates good fit).

In this thesis, the Bollen-Stine

adjusted p has been used instead of the usual maximum likelihood p-value because
data did not conform to the assumption of multivariate normality.

Incremental fit indices, or comparative fit indices, assess how well the estimated
model fits relative to the independence model. The independence model assumes no
correlation between observed variables. Indices of this type include the TuckerLewis Index (TLI), also known as the Bentler-Bonnett or NNFI, and the
comparative fit index (CFI). TLI and CFI values above 0.90 suggest acceptable fit
(Garson, 2009).

Parsimony fit indices provide information about which model among a set of
competing models is best, considering its fit relative to its complexity. One such
measure, the parsimony normed fit index (PNFI), is considered to have good
parsimonious fit if PNFI is greater than 0.60 (Garson, 2009). When comparing
models, the model with the higher PNFI has more parsimonious fit. Another way to
compare competing models is to use information theory GOF measures.

The

Akaike Information Criterion (AIC) is one such index which may be used to
compare models. Values between competing models are compared. The model
with the lower value is considered the better-fitting model (Garson, 2009;
Schumacker & Lomax, 1996).

The Cfa measurement models underlying the structural models for this research are
presented in Chapter 6. The measurement models confirmed the reliability and
validity of the items and constructs from the mail survey. The structural models for
each management stage are presented in Chapter 7. The structural models provided
an understanding of the relationships among the constructs in the communityagency trust models adapted from the McKnight et al. (2002) trust process model.

5.6 Limitations
It is acknowledged that the findings presented in this thesis represent community
member experiences with a specific fire event in one local government area. The
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findings reflect individuals’ experiences in a prolonged fire event where community
members generally had threat warnings and time to prepare. Experiences may differ
for individuals involved with short-duration fires where little or no warning of
approaching fire can be given. Furthermore, the study area is in a rural location and
findings may not be applicable to other contexts, such as urban areas.

On 7 February, 2009, wildfires in Victoria resulted in the loss of 173 lives and more
than 2000 homes. The fires shocked the state and nation and changed the landscape
of fire management in Australia. The extensive loss of life and property caused the
public and the fire management agencies to question existing fire management
policies, strategies and tactics. Although the fires did not impact the King Valley
study area, fire-affected areas were within 250 kilometres of the King Valley. CFA
volunteers from the study area participated in firefighting efforts in affected areas.
This event occurred between the qualitative and quantitative phases of this research.
The survey mail-out took place between April and July 2009.

Although the

questionnaires in this research asked respondents about their experiences with fire
management agencies in relation to the 2006/07 fires, it is acknowledged that
respondents’ answers may have been influenced by their reaction to the fires in
February 2009.

5.7 Chapter summary
This chapter detailed the quantitative methods from the second phase of research
which built on the Phase I qualitative findings. The factors affecting trust identified
through the Phase I semi-structured interviews and from a review of relevant
literature were developed into items used in a mail survey of all households in the
study area.

The mail survey permitted further exploration of the relationships

among the factors affecting trust. The factors were tested within a trusting decision
process model adapted from the organisational management literature. The decision
to use this model was aided by interview participant descriptions of trust and
trustworthiness.

Mail survey design and implementation followed a modified Dillman (2007) Total
Design technique.
questionnaire.

The mail survey consisted of three different versions of a

Each version covered a different wildfire management stage
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(i.e. BEFORE, DURING, AFTER). There were 329 useable surveys returned with
an overall response rate of 68%.

Analysis of the mail survey utilised the SPSS 16 software program and consisted of
descriptive statistics, bivariate correlations of items and scales, and a preliminar y
item analysis.

Structural equation modelling, consisting of confirmatory factor

analysis and path analysis, was conducted using AMOS 17.

The confirmatory

factor analysis tested the reliability and validity of the items and constructs from the
mail survey. The findings from the Cfa are presented in the next chapter. The path
analysis provided insights into the relationships among the constructs in the
community-agency trust models adapted from the McKnight et al. (2002) trust
process model. These findings are presented in Chapter 7.
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Chapter 6 - Quantitative findings
Establishing reliability and validity
of questionnaire constructs
6.1 Introduction
This chapter examines the reliability and validity of the scales used in the
questionnaires [Figure 6.1].

It also examines whether the measures of

trustworthiness and intention to trust adapted for this research were empirically
distinct. While it was not the aim of the research to develop and validate scales for
measuring trust, it was necessary to develop new scales and adapt pre-existing
scales to measure the factors affecting trust identified in the semi-structured
interviews. Additionally, as Hair et al. (2010) point out, even with well-established
scales, scale validity must be confirmed in the specific context of the research. The
confirmatory factor analysis (Cfa) presented in this chapter provided evidence of
scale reliability and validity so that the construct scales could be used in path
analysis (Chapter 7) with confidence.

In this chapter, the results of the Cfa for the research data are presented. Initial
model fit and post-hoc modifications are detailed for each agency model. Data for
the construct validity of the scales is presented, emphasising the empirical outcomes
for the construct validity of the trustworthiness and intention to trust constructs.
WILDFIRE
EVENT
Mgmt
Stage

Before

Mgmt
Stage

Mgmt
Stage

During

After

Research Objective 5:
Explore trust process at
stage level (McKnight
et al. 2002 trust model)
(Chapters 6,7)

Figure 6.1: Research objective covered in Chapter 6
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6.2 A review of confirmatory factor analysis
One of the purposes of Cfa in SEM is to validate the measurement model underlying
the structural model.

The Cfa measurement model describes the connections

between the model’s latent constructs and their observed indicators. Cfa seeks to
determine if the number of constructs and their respective indicator loadings
conform to what is expected on the basis of pre-established theory (Garson, 2009).

Measurement model validity depends on establishing: 1) acceptable levels of fit for
the model; and, 2) specific evidence of construct validity. Model fit refers to the
ability of a model (i.e. theory) to reproduce the data (i.e. reality). As explained in
Chapter 5, ‘goodness of fit’ (GOF) measures assess the similarity of the estimated
covariance matrix to the observed covariance matrix (Hair et al., 2010). The closer
the values are to each other, the better the model ‘fits’.

GOF measures can be classified into three general groups: absolute fit indices,
incremental fit indices and parsimony fit indices. Although there is disagreement
about which fit indices to report, Hair et al. (2010) recommend reporting the chi
square and degrees of freedom, at least one other absolute fit index (e.g. CMIN/DF
and SRMR) and one incremental fit index for each model. When models are to be
compared, such as before and after model modifications, it is recommended to
report at least one parsimony fit index. A summary of the fit indices used to assess
model fit in this research is provided in Table 6.1 below.

Table 6.1: Review - Summary of fit indices used to assess model fit
Fit Index

Abbreviation
χ2
CMIN/DF

Type

Chi-square
Model fit
Normed Chi-Square
Absolute fit
Standardised Root
SRMR
Absolute fit
Mean Residual
Comparative Fit
CFI
Incremental fit
Parsimony Normed
PNFI
Parsimony fit
Fit
Akaike Information
AIC
Parsimony fit
Criterion
Sources: (Garson, 2009; Hair et al., 2010; Kline, 1998)

Acceptable Level
p > 0.05
1.0 < CMIN/DF < 2.0
SRMR < 0.08
CFI > 0.90
PNFI > 0.60
Model with lower value =
the better-fitting model

138

6.3 Estimation of community-agency trust
measurement models
Cfa was performed on the questionnaire data using AMOS 17. The analysis was
used to confirm the validity of the measurement models underlying the structural
models presented in Chapter 7. A community-agency trust model for each stage
was hypothesised [Figures 6.2 to 6.4]. Circles represent the latent constructs and
rectangles represent the observed indicators.
covariance between constructs.

Two-headed arrows represent

A six-factor model of Communication, Shared

Values Similarity, Institutional Assurances, Cooperation, Trustworthiness and
Intention to Trust was hypothesised for all stages. However, each stage required its
own models because the indicators for each construct were not identical for all
stages.

The indictors for each factor for each stage and agency are given in

Appendix 6. All factors were hypothesised to covary.
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Figure 6.2: Hypothesised 6-factor BEFORE community-agency trust model
(INT= Intention to Trust; TW = Trustworthiness; Svs = Shared Values Similarity;
Coop = Cooperation; Inst = Institutional Assurances; Com = Communication)
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Figure 6.3: Hypothesised 6-factor DURING community-agency trust model
(INT= Intention to Trust; TW = Trustworthiness; Svs = Shared Values Similarity;
Coop = Cooperation; Inst = Institutional Assurances; Com = Communication)
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Figure 6.4: Hypothesised 6-factor AFTER community-agency trust model
(INT= Intention to Trust; TW = Trustworthiness; Svs = Shared Values Similarity;
Coop = Cooperation; Inst = Institutional Assurances; Com = Communication)

6.3.1 Goodness-of-fit for the measurement models
Fit statistics computed for the hypothesised 6-factor models for each agency in each
management stage showed that the models had borderline acceptable fit [Table 6.2].
Some fit statistics for some stages and agencies fell within commonly accepted
values while others did not. For example, the BEFORE CFA model showed the
worst fit (χ2 p =0.01, CMIN/DF = 1.989, SRMR < 0.125, CFI =0.853, PNFI =0.664)
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by not meeting accepted values (χ 2 p > 0.05, CMIN/DF < 2.0, SRMR < 0.08,
CFI > 0.90, PNFI > 0.60) except for CMIN/DF and PNFI. As shown in Table 6.2,
the DURING DSE model and AFTER RCOW model met all commonly accepted
values for acceptable fit. Both CFA models showed less acceptable fit compared to
the DSE and RCOW models.

Df

CMIN/DF

SRMR

CFI

PNFI

AIC

BEFORE DSE

598.221

0.06

336

1.786

0.061

0.891

0.696

740.221

BEFORE CFA

668.250

0.01

336

1.989

0.125

0.853

0.664

808.250

DURING DSE

470.340

0.224

284

1.656

0.055

0.924

0.725

604.340

DURING CFA

588.822

0.114

284

2.073

0.072

0.860

0.668

722.822

AFTER RCOW

538.768

0.299

335

1.608

0.057

0.926

0.734

680.768

Values for
Acceptable Fit

Lower
better

>0.05

--

> 1.0
< 2.0

<0.08

>0.90

>0.60

Lower
better

Model

χ2

Bollen
Stine
χ2 p

Table 6.2:Absolute, incremental and parsimony fit indices for a
hypothesised 6-factor community-agency trust model for
each lead agency in each management stage. Grey shading
indicates the value does not meet acceptable fit.

6.3.2 Post hoc modifications
Post hoc model modifications were performed in an attempt to develop a better
fitting model for each agency in each management stage. The modifications were
performed using diagnostic information provided by the Cfa.

The diagnostic

information helps to identify poorly specified model elements and to determine post
hoc modifications that will improve model fit (Garson, 2009). For example, the
information can be used to identify problematic indicator variables which reduce
construct reliability. Importantly, the diagnostics are used as guideline for making
model improvements that can be theoretically justified.

Potential modifications can be identified through examination of standardised
residuals, standardised factor loadings and modification indices. Commonly
accepted values used in this examination are described in the literature and were
applied in this research (Garver & Mentzer, 1999; Hair et al., 2010). It is important
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to note that the model was re-estimated after each post hoc modification to allow
examination of the effect of individual alterations. The fit statistics for the final,
modified models are shown in comparison to the fit statistics for the original,
hypothesised models in Table 6.3.

BEFORE Model Modifications
Modification indices suggested that allowing the error terms of ‘prop’ ( The DSE/CFA
provides information that would help me effectively prepare my property so that it is
defendable during a bushfire emergency) and ‘prs’ ( The DSE/CFA provides information
that would help me effectively prepare myself emotionally to cope with a bushfire
emergency) to covary would improve model fit. Modification indices also suggested

allowing the error terms of ‘Fa1’ (I would act confidently on the bushfire safety
information given to me by DSE personnel before the fire season) and ‘Fa2’ (During a
bushfire emergency in my district, I would confidently act on the advice provided by ___
about the threat posed by the fire ) to covary to improve model fit.

It is generally advised not to allow item error terms to covary unless there is
theoretical and statistical justification (Byrne, 2001; Garson, 2009). In this case, the
items referred to very similar concepts. Both ‘prop’ and ‘prs’ referred to preparation
information provided by the agency. The only difference in the items was that one
referred to personal preparation and the other referred to property preparation.
Statistically, allowing the error terms of ‘prop’ and ‘prs’ to covary was supported by
the very strong correlations between ‘prs’ and ‘prop’ (DSE r s = 0.766, p < 0.001;
CFA rs = 0.548, p < 0.001). Thus, the error terms for ‘prop’ and ‘prs’ were allowed
to covary in the measurement model. A chi square difference test indicated that the
model was significantly improved by addition of this path (DSE BEFORE
χ2diff (2, N=105) =33.015, p < 0.005; CFA BEFORE χ2diff (2, N=105) =67.797, p < 0.005).
Similarly, ‘Fa1’ and ‘Fa2’ had a very strong correlation (r s = 0.770, p < 0.001) and
both items referred to confidence in following agency advice and information. The
only difference in the items was that ‘Fa1’ referred to safety information provided
before the fire season and ‘Fa2’ referred to safety information provided during a fire
emergency. The error terms for ‘Fa1’ and ‘Fa2’ were allowed to covary in the
measurement model (χ2 = 548.199, p = 0.154, CMIN/DF = 1.646, SRMR = 0.056,
CFI = 0.911, PNFI = 0.708, AIC 694.199). A chi square difference test indicated
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that the model was significantly improved by addition of this path (χ 2diff

(1, N=105)

=17.007, p < 0.005). To be consistent with the DSE BEFORE model, ‘Fa1’ and
‘Fa2’ were allowed to covary in the CFA BEFORE model even though there was no
significant difference in model fit (χ 2diff (1, N=105) =1.475, p = n.s.).
Examination of standardised residuals indicated that item ‘K3’ ( DSE personnel
approach their fire preparation jobs with professionalism and dedication) for the DSE

model and ‘K2’ ( The CFA is very knowledgeable about fire preparation ) for the CFA
model had high standardised residuals. These items also had the lowest factor
loading in their respective scales and were the only scale items whose factor
loadings fell below 0.700 in those scales. Subsequently, the items were removed
from the scales, resulting in improved fit indices [Table 6.3].
DURING Model Modifications
Modification indices suggested that allowing ‘Nm1’ (I would be willing to let DSE/CFA
personnel working on my property take whatever actions they felt were necessary to control
a fire during a bushfire emergency) and ‘Gi1’ (I would be willing to invite DSE/CFA
personnel to my property for a fire risk assessment) to covary would improve model fit.

Theoretically, these items were not hypothesised to covary.

However, the

correlations between the items were strong (DSE r s = 0.624, p < 0.001;
CFA rs = 0.707, p < 0.001) and it made substantive sense that the items would be
related to each other. It may be that respondents who are willing to invite agency
personnel onto their properties before the fire season for a fire risk assessment are
also likely to allow agency personnel to take whatever actions they deem necessary
during a fire. Consequently, ‘Nm1’ and ‘Gi1’ were allowed to covary in both
models. A chi-square difference test indicated a significant improvement in model
fit (DSE χ2diff (1, N=100) =6.768, p < 0.01; CFA χ2diff (1, N=100) =36.892, p < 0.01).

Examination of standardised residuals in the CFA DURING model indicated that
items ‘val’ (With respect to bushfire management, I feel that the CFA shares similar values
as me) and ‘Wd2’ (I believe that I could count on CFA to minimise losses on private land
during a bushfire emergency) had high standardised residuals. Removing ‘Wd2’ from

the ‘Intention to Trust’ scale improved model fit (χ 2 = 453.863,

p = 0.209,

CMIN/DF = 1.915, SRMR = 0.062, CFI = 0.891, PNFI = 0.686, AIC 579.863).
Factor loadings also showed that ‘val’ had a factor loading of 0.638 while the three
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other items in the scale had factor loadings greater than 0.800. Consequently ‘val’
was removed from the SVS scale, resulting in improved model fit (χ 2 = 527.119,
p = 0.149, CMIN/DF = 2.027, SRMR = 0.068, CFI = 0.873, PNFI = 0.676,
AIC 657.119).

RCOW AFTER Model Modifications
Examination of standardised residuals indicated that no items had standardised
residuals greater than 2. Examination of factor loadings showed that all factor
loadings were significant, greater than .5, and in a direction consistent with theory.
Modification indices suggested allowing the error terms of items ‘B1’ and ‘B2’ to
covary. However, the estimated parameter change was low (.109), indicating there
would be only slight improvement in model fit. Therefore, no model modifications
were made to the RCOW AFTER model.

Df

CMIN/DF

SRMR

CFI

PNFI

AIC

Original
BEFORE DSE
Modified
BEFORE DSE
Original
BEFORE CFA
Modified
BEFORE CFA
Original
DURING DSE
Modified
DURING DSE
Original
DURING CFA
Modified
DURING CFA
Original
AFTER RCOW
Modified
AFTER RCOW
Values for
Acceptable Fit

Bollen Stine χ2 p

Model

χ2

Table 6.3: Absolute, incremental and parsimony fit indices for the
original, hypothesised community-agency trust models and
the revised model for each agency in each management stage

598.221

0.060

336

1.786

0.061

0.891

0.696

740.221

498.559

0.169

307

1.624

0.055

0.917

0.711

640.559

668.250

0.010

336

1.989

0.125

0.853

0.664

808.250

523.839

0.080

307

1.706

0.064

0.899

0.691

665.839

470.340

0.224

284

1.656

0.055

0.924

0.725

604.340

463.572

0.229

283

1.638

0.054

0.926

0.725

599.572

588.822

0.114

284

2.073

0.072

0.860

0.668

722.822

416.971

0.443

236

1.767

0.060

0.908

0.696

554.991

538.768

0.299

335

1.608

0.057

0.926

0.734

680.768

538.768

0.299

335

1.608

0.057

0.926

0.734

680.768

Lower
better

>0.05

--

> 1.0
< 2.0

<0.08

>0.90

>0.60

Lower
better
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Ideally, when post-hoc modifications have been made, the results would be crossvalidated with another sample. However, the small sample sizes in this research did
not allow a hold-out sample to be retained for this purpose. Tabachnick and Fidell
(2007) suggest that in this case, correlations can be calculated to examine the extent
to which parameters changed due to model modification. Therefore, correlations
were calculated between the hypothesised model parameter estimates and the
parameter estimates from the final models for each agency and stage.

All

correlations were greater than 0.95, p < 0.01, indicating that the parameter estimates
hardly changed despite modification of the models. This, in turn, indicated that the
results were stable and retained the relationships within the model despite the
modifications. The final models are illustrated in Figures 6.5 to 6.9.
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Figure 6.5: Modified DSE BEFORE community-agency trust model
(INT= Intention to Trust; TW = Trustworthiness; Svs = Shared Values Similarity;
Coop = Cooperation; Inst = Institutional Assurances; Com = Communication)
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Figure 6.6: Modified CFA BEFORE community-agency trust model
(INT= Intention to Trust; TW = Trustworthiness; Svs = Shared Values Similarity;
Coop = Cooperation; Inst = Institutional Assurances; Com = Communication)
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Figure 6.7: Modified DSE DURING community-agency trust model
(INT= Intention to Trust; TW = Trustworthiness; Svs = Shared Values Similarity;
Coop = Cooperation; Inst = Institutional Assurances; Com = Communication)
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Figure 6.8: Modified CFA DURING community-agency trust model
(INT= Intention to Trust; TW = Trustworthiness; Svs = Shared Values Similarity;
Coop = Cooperation; Inst = Institutional Assurances; Com = Communication)
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Figure 6.9: Modified RCOW AFTER community-agency trust model
(INT= Intention to Trust; TW = Trustworthiness; Svs = Shared Values Similarity;
Coop = Cooperation; Inst = Institutional Assurances; Com = Communication)
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6.4 Construct Validity
Validation of a measurement model requires acceptable overall model fit, as
indicated by the fit indices, and evidence of construct validity (Garson, 2009).
Construct validity examines the degree to which a scale measures what it intends to
measure (Black, 1999). Evidence of construct validity provides confidence that
item measures represent the actual true score that exists in the population (Hair et
al., 2010). Construct validity is comprised of numerous sub-dimensions, including:
content; substantive; convergent; and, discriminant validity (Garver & Mentzer,
1999). Because content and substantive validity cannot be statistically examined,
they were not assessed in this research. The remaining sub-dimensions can be tested
from a statistical perspective and were assessed for the community-agency trust
model constructs through the tests described below.

6.4.1 Convergent Validity
Convergent validity is demonstrated when indicators for latent variables converge or
correlate with each other to an acceptable degree (Black, 1999).

Evidence of

convergent validity can be shown through measures of internal consistency and
reliability (Baumgartner & Homburg, 1996; Garver & Mentzer, 1999). In general,
coefficient alpha values greater than 0.8 are considered good for confirmatory
purposes (Garson, 2009).

Cfa also provides several ways to estimate reliability, including: 1) factor loadings;
2) measures of average variance extracted; and, 3) construct reliability values. First,
high item loadings on a factor indicate they converge on the latent construct.
Standardized factor loading estimates should be greater than 0.5 and ideally greater
than 0.7 (Hair et al., 2010). Second, the average variance extracted (AVE) measures
the average communality of items. An AVE of 0.5 or higher suggests adequate
convergence of the item on the construct (Garson, 2009). Third, high construct
reliability (CR) values indicate that internal consistency exists. In other words, all
measures consistently represent the same latent construct. CR values greater than
0.7 suggest good reliability (Hair et al. 2010).

The internal consistency and

reliability values for the community-agency trust models for each agency and stage
are shown in Table 6.4.
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The factor loadings, measures of coefficient alpha, average variance extracted and
construct reliabilities provided evidence that the scales for each management stage
and agency showed convergent validity, providing reliable scales for use in further
analysis. The only exception to this finding concerned the Institutional Assurances
scales which had values somewhat below what is suggested as providing evidence
of convergent validity. The results also suggested the Trustworthiness and Intention
to Trust scales adapted from the McKnight et al. (2002) conceptual model provided
reliable measures in this context.
Table 6.4: Coefficient alpha (α), average variance extracted, construct
reliability values and the lowest factor loading for each construct
for each management stage and agency
Inst
.817
.617

Svs
.958
.852

Com
.862
.578

Coop
*
.577

TW
.930
.634

INT
.876
.547

.822

.958

.842

.727

.932

.877

.570

.830

.614

.748

.732

.614

Before CFA α
Before CFA AVE
Before CFA
Construct Reliability
Before CFA Lowest
Factor Loading

.817
.641

.962
.859

.861
.619

*
.597

.940
.667

.958
.534

.838

.961

.862

.744

.940

.872

.600

.912

.635

.748

.684

.666

During DSE α
During DSE
AVE
During DSE
Construct Reliability
During DSE Lowest
Factor Loading

.766

.938

.950

*

.951

.896

.534

.789

.871

.881

.693

.589

.772

.937

.953

.936

.947

.894

.691

.912

.870

.933

.735

.639

During CFA α
During CFA AVE
During CFA
Construct Reliability
During DSE Lowest
Factor Loading

.756
.488

.891
.800

.937
.842

*
.884

.942
.664

.879
.592

.743

.907

.940

.938

.940

.875

.638

.832

.886

.917

.708

.592

After CFA α
After RCOW AVE
After RCOW
Construct Reliability
After RCOW Lowest
Factor Loading

.765
.539

.942
.797

.944
.832

*
.833

.944
.696

.919
.650

.773

.940

.952

.909

.948

.917

.601

.831

.808

.905

.762

.735

Before DSE α
Before DSE AVE
Before DSE
Construct Reliability
Before DSE Lowest
Factor Loading

*Cannot be computed for a two-item scale
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6.4.2 Discriminant validity
Discriminant validity refers to the ability of a measure to discriminate between
distinct but related concepts (de Vaus, 2002). High discriminant validity provides
evidence that the construct is unique and measures a concept that other measures do
not. A rigorous test of discriminant validity is the AVE method (Hair et al., 2010).
It compares the average variance-extracted (AVE) values for any two constructs
with their shared variance. A latent construct should explain more of the variance
within its own item measures than the variance it shares with another construct (Hair
et al., 2010). Therefore, the AVE values should be greater than the shared variance
values (i.e. squared correlation estimate). In the tables below, discriminant validity
between constructs is shown when the AVE value (in bold on the diagonal) is
greater than the squared multiple correlation values in that particular row and
column. Where a squared correlation value is greater than the AVE value, this
indicates a lack of discriminant validity between these two constructs.
As shown in Tables 6.5 and 6.8, AVE values indicated that ‘Trustworthiness’ and
‘Intention to Trust’ did not show discriminant validity in the DSE BEFORE and
DSE DURING models. As discussed in Chapter 1, for the purposes of this thesis,
trust is defined as a ‘willingness to accept vulnerability’ (i.e. Intention to Trust)
based on ‘positive beliefs about the intentions or behaviour of another’
(i.e. Trustworthiness). These scales may have shown unsatisfactory discriminant
validity because they were subconstructs of an overall trust construct in which trust
was comprised of both intentions and beliefs. However, if this was the case, it
would have been expected that the scales would have shown unsatisfactory
discriminant validity in both CFA and DSE models for each stage, because the scale
items were identical for the agencies in each stage. However, there was evidence
for discriminant validity in the RCOW AFTER and both the CFA BEFORE and
DURING stage models. Therefore, it may be that the lack of discriminant validity
in the DSE BEFORE and DURING models was related specifically to perceptions
of DSE, and the items did not adequately capture separate trust subconstructs in
relation to this agency.

Table 6.5 also shows that the Communication scale lacked discriminant validity
with both the Trustworthiness and Intention to Trust scales in the DSE BEFORE
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model. Because all models except DSE BEFORE showed evidence of discriminant
validity for these scales, it may have been that communication issues played a
crucial role in the BEFORE management stage. Perceptions of DSE communication
may have underlain respondent perceptions of both Trustworthiness and Intention to
Trust in such a way that they were too closely related for the developed item
measures to discriminate between these constructs for this agency. When assessing
agency trustworthiness and considering their intention to trust the DSE in future fire
events, respondents may have been primarily thinking about their experiences with
agency communication. All other constructs showed discriminant validity for the
DSE BEFORE and DURING models.

All constructs showed discriminant validity in the CFA BEFORE model. As shown
in Tables 6.7 and 6.9, all constructs except Institutional Assurances and Cooperation
showed discriminant validity in the CFA DURING and RCOW AFTER models.

Table 6.5: Squared correlation and average variance extracted (bold)
values for the DSE BEFORE model
(1)
(1) Institutional
Assurances
(2) SVS
(3) Communication
(4) Cooperation
(5) Trustworthiness
(6) Intention to Trust

(2)

(3)

(4)

(5)

(6)

.852
.516
.106
.474
.545

.578
.325
.744
.608

.577
.253
.184

.634
.641

.547

.617
.291
.392
.537
.356
.231

Table 6.6: Squared correlation and average variance extracted (bold)
values for the CFA BEFORE model
(1)
(1) Institutional
Assurances
(2) SVS
(3) Communication
(4) Cooperation
(5) Trustworthiness
(6) Intention to Trust

(2)

(3)

(4)

(5)

(6)

.859
.116
.022
.318
.262

.619
.083
.546
.183

.597
.073
.000

.667
.314

.534

.641
.003
.134
.471
.131
.004
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Table 6.7: Squared correlation and average variance extracted (bold)
values for the CFA DURING model
(1)
(1) Institutional
Assurances
(2) SVS
(3) Communication
(4) Cooperation
(5) Trustworthiness
(6) Intention to Trust

(2)

(3)

(4)

(5)

(6)

.800
.062
.007
.237
.223

.842
.038
.406
.321

.884
.056
.056

.664
.476

.592

.488
.068
.292
.512
.410
.225

Table 6.8: Squared correlation and average variance extracted (bold)
values for the DSE DURING model
(1)
(1) Institutional
Assurances
(2) SVS
(3) Communication
(4) Cooperation
(5) Trustworthiness
(6) Intention to Trust

(2)

(3)

(4)

(5)

(6)

.789
.371
.213
.529
.401

.871
.272
.501
.501

.881
.436
.404

.693
.728

.589

.534
.184
.444
.483
.375
.410

Table 6.9: Squared correlation and average variance extracted (bold)
values for the RCOW AFTER model
(1)
(1) Institutional
Assurances
(2) SVS
(3) Communication
(4) Cooperation
(5) Trustworthiness
(6) Intention to Trust

(2)

(3)

(4)

(5)

(6)

.797
.283
.404
.527
.692

.832
.297
.517
.410

.833
.421
.433

.650
.619

.696

.539
.154
.203
.552
.234
.231

6.4.3 Summary of construct validity
The tests for construct validity suggested that all construct scales for each managing
agency in each management stage showed convergent validity with the exception of
the Institutional Assurances scales in the DURING and AFTER stages.

Most

constructs in most stages met the rigorous discriminant validity assessments.
However, the results for Institutional Assurances and Cooperation indicated that
perceptions of Institutional Assurances were related to Cooperation, and in some
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cases, the constructs were not discriminant. The Institutional Assurances scales for
each management stage were based on qualitative findings and the definition
provided by the McKnight et al. (2002) model. However, the analysis indicated that
these items did not fully capture this construct and future work in developing
alternative item measures will be required to ensure the validity of this construct.

The construct validity results for Trustworthiness and Intention to Trust were of
particular interest because one of the research objectives was to understand how
these two constructs related to one another. Indirectly, this research objective also
sought to gauge the usefulness of adapting the McKnight et al. conceptual model,
which describes trust as comprising these two constructs, to the fire management
context.

Although the convergent validity results provided evidence that the

Trustworthiness and Intention to Trust constructs were unidimensional and
internally consistent (i.e. reliable), the lack of discriminant validity for these two
constructs in the DSE models suggested that they both measured a larger, shared
construct (i.e. trust) in the case of this agency. Further work will be required to
develop items which will discriminate the Trustworthiness and Intention to Trust
subconstructs for all management stages and agencies.

6.5 Chapter summary
This chapter presented findings related to the construct validity of the questionnaire
scale constructs. Construct validity was tested through confirmatory factor analysis
(Cfa).

A measurement model for each management stage was specified and

estimated. Model fit for the hypothesised models showed acceptable fit, overall, for
the DSE and RCOW models, although some fit statistics did not meet accepted
values for the CFA (Country Fire Authority) models. Post-hoc modifications were
performed in an attempt to develop a better fitting model for each agency in each
management stage. Modifications involved deletion of several poorly performing
items and allowing the residuals of three sets of items to covary. Modifications
resulted in acceptable values of reasonable fit for all models. Correlations between
the hypothesised and modified models showed that the parameter estimates were
highly correlated.

This indicated that the results were stable and that the

hypothesised relationships remained despite the modifications.
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Most, but not all, constructs showed convergent and discriminant validity for the
managing agencies in each stage. The Institutional Assurances scale showed a lack
of convergent and discriminant validity in some scales and the DSE models showed
problems with discriminant validity for the Trustworthiness and Intention to Trust
constructs. However, it was deemed appropriate to proceed with the second SEM
step of specifying and estimating the structural models because: 1) the modified
models showed reasonable fit; 2) most constructs showed evidence of construct
validity; and, 3) the modified models did not show significant differences to the
hypothesised models after the model modifications.
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Chapter 7 – Quantitative findings:
Exploring relationships among
community-agency trust factors
at the stage level
7.1 Introduction
This chapter presents findings from the exploration of trust as a decision process at
the stage level [Figure 7.1].

Community-agency trust models for each lead

managing agency in each wildfire management stage were tested using path analysis
as part of structural equation modelling. The models examined the relationships
among trusting beliefs (i.e. trustworthiness), trusting intentions and other factors
affecting trust. The models were adapted from the McKnight et al. (2002) model of
trust described in Chapter 2 which suggests that trust is composed of trusting
intentions based on trusting beliefs.

First, the fit indices used to assess model fit in structural equation modelling are
reviewed.

Second, a general community-agency trust model applicable to all

management stages and agencies is proposed. Next, initial model fit and post-hoc
model modifications for each agency in each stage are detailed.

Finally, the

findings from the models are summarised.

WILDFIRE
EVENT
Mgmt
Stage

Mgmt
Stage

During

After

1

1

Mgmt
Stage

Before

Research Objective 5:
Explore trust process at
the stage level
(McKnight et al. 2002
trust model)

1
1

1

1

1

1

1

1

(Chapters 6,7)
Figure 7.1: Research objective covered in Chapter 7
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7.2 Structural equation modelling review
Structural equation modelling seeks to explain relationships among multiple
variables. It is conducted in a two-step process. First, a measurement model is
validated through confirmatory factor analysis (see Chapter 6). Second, after the fit
of the measurement model is found acceptable, a structural model is fitted using
path analysis with latent constructs. The structural models describe and map the
causal connections among the latent constructs.

A range of fit indices can be used to assess how well the structural model (i.e.
theory) reproduces the data (i.e. reality). The fit indices reported in this chapter are
summarised in Table 7.1. More detail about the fit indices and model interpretation
can be found in Chapter 5.

Table 7.1: Review - Summary of fit indices used to assess model fit
Fit Index

Abbreviation

Type

χ2
Chi-square
Model fit
Normed Chi-Square
CMIN/DF
Absolute fit
Standardised Root
SRMR
Absolute fit
Mean Residual
Comparative Fit
CFI
Incremental fit
Parsimony Normed
PNFI
Parsimony fit
Fit
Akaike Information
AIC
Parsimony fit
Criterion
Sources: (Garson, 2009; Hair et al., 2010; Kline, 1998)

Acceptable Level
p > 0.05
1.0 < CMIN/DF < 2.0
SRMR < 0.08
CFI > 0.90
PNFI > 0.60
Model with lower value =
the better-fitting model

7.3 The hypothesised structural model
The hypothesised community-agency trust model is shown in Figure 7.2. The
model illustrates the predictors of trustworthiness and intention to trust, using the
McKnight et al. (2002) model as a base. Trustworthiness serves as an intervening
variable between Communication, Shared Values Similarity, Cooperation,
Institutional Assurances and Intention to Trust. Absence of a line connecting a
variable implies lack of a hypothesised direct effect. Double-headed arrows imply
covariance between the variables.
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Com

H1

H6

Svs

H2

TW

H7

H5

INT

H3

H8

Coop
H4

H9

Inst

Figure 7.2: Hypothesised community-agency trust structural model
(Com = Communication, Svs = Shared Values Similarity,
Coop = Cooperation, Inst = Institutional Assurances,
TW = Trustworthiness, INT = Intention to Trust)

7.3.1 Hypothesised paths
Communication (Com), Shared Values Similarity (SVS), Cooperation (Coop) and
Institutional Assurances (Inst) were all proposed to positively influence community
members’ trusting beliefs, that is, perceptions of agency Trustworthiness (TW).
Community members with high assessments of shared values with an agency and
positive experiences with agency communication, cooperation and institutional
assurances are likely to have high beliefs in an agency’s trustworthiness.

Trusting beliefs (TW) were proposed to positively influence trusting intentions
(INT). A community member with high trusting beliefs perceives the agency to
have attributes that enable the community member to have a secure willingness to
depend on the agency. The theory of reasoned action (TRA) also supports this link
because it suggests that beliefs predict corresponding intentions. A summary of the
hypothesised paths is shown in Table 7.2.

7.3.2 Hypothesised covariances
Communication (Com) was hypothesised to covary with Shared Values Similarity
(SVS), Cooperation (Coop) and Institutional Assurances (Inst).

Agency

communication provides community members with information and awareness not
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only about fire preparation education but also about how agencies cooperate and the
policies and strategies being implemented by the agency (i.e. institutional
assurances) (Toman & Shindler, 2006). Communication, through awareness
materials and opportunities for public discussion and participation, also provides a
means for community members to assess whether the agency shares their values (i.e.
SVS) for fire management. Therefore, perceptions of Communication efforts are
likely to be related to perceptions of Shared Values, Cooperation and Institutional
Assurances.

Cooperation (Coop) and Institutional Assurances (Inst) were hypothesised to covary
because perceptions of how agencies cooperate are likely to be related to community
members’ perceptions of how well agency policies, regulations and procedures
foster interagency cooperation.
Table 7.2: Hypothesised paths and covariances for the
community-agency trust model
Hypothesised
Path/Covariance
H1
H2
H3
H4
H5

Hypothesis
Communication perceptions are positively related to
Trustworthiness.
Shared Values Similarity perceptions are positively related to
Trustworthiness.
Cooperation perceptions are positively related to Trustworthiness.
Institutional Assurances perceptions are positively related to
Trustworthiness.
Trustworthiness perceptions are positively related to Intention to
Trust.

H6

Communication and Shared Values Similarity covary.

H7

Communication and Cooperation covary.

H8

Communication and Institutional Assurances covary.

H9

Cooperation and Institutional Assurances covary.

7.4 Model estimation
The relationships among trustworthiness, intention to trust and the other antecedent
factors in the community-agency trust models were estimated using maximum
likelihood estimation with bootstrapping (500 samples) in AMOS 17.
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7.4.1 Goodness-of-fit for the hypothesised model
While the hypothesised model was based on preliminary qualitative research and a
thorough review of the trust literature across multiple disciplines, not all goodness
of fit indices showed acceptable fit for each of the models [Table 7.3].

The

standardised root mean residual (SRMR) was higher than the accepted value for all
of the models except CFA BEFORE. Although the CFA BEFORE model met the
accepted value for SRMR, the model had an unacceptable value for CFI. However,
given that the other fit indices pointed to an adequate fit for each model, a test of the
hypotheses appeared legitimate.

Hypothesised
542.076
0.080
313
1.732
0.1303
0.901 0.711
BEFORE DSE
Hypothesised
536.407
0.080
313
1.714
0.0781
0.896 0.700
BEFORE CFA
Hypothesised
502.873
0.159
290
1.734
0.1414
0.913 0.730
DURING DSE
Hypothesised
429.749
0.418
242
1.776
0.0831
0.904 0.709
DURING CFA
Hypothesised
577.051
0.085
315
1.832
0.1624
0.902 0.726
AFTER RCOW
Values for
Lower
> 1.0
>0.05
-<0.08
>0.90 >0.60
better
< 2.0
Acceptable Fit
Table cells shaded grey do not meet acceptable values for goodness of fit

AIC

PNFI

CFI

SRMR

CMIN/DF

Df

Bollen Stine χ2 p

Model

χ2

Table 7.3: Goodness-of-fit statistics for the hypothesised community-agency
trust model for each management agency and stage

672.076
666.407
676.873
545.749
703.051
Lower
better

7.4.2 Examination of model hypotheses
Support for the community-agency trust model hypotheses was mixed among
management stages and agencies. A description of the support for each hypothesis
is given following Table 7.4 which provides the standardised estimates and p-values
for each of the model paths.

Support for model hypotheses is indicated by a

significant standardised estimate.

Non-significant paths are shaded grey and

indicate a lack of support for the hypothesis.
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Table 7.4: Standardised estimates and their significance for hypothesised
community-agency trust model paths for each management
agency and stage

Hyp.

Path

H1
H2
H3
H4
H5
H6
H7
H8
H9

Com → TW
SVS →TW
Coop →TW
Inst →TW
TW →INT
Com ↔ SVS
Com ↔Coop
Com ↔Inst
Inst ↔Coop

DSE
BEFORE
Stnd
Estimate
0.702**
0.191
0.016
0.052
0.808**
0.344**
0.245**
0.140*
0.322**

CFA
BEFORE
Stnd
Estimate
0.529**
0.412**
0.128
0.048
0.596**
0.154**
0.231*
0.184*
0.589**

DSE
DURING
Stnd
Estimate
0.294
0.448*
0.329*
0.072
0.842*
0.339**
0.377***
0.521**
0.354***

CFA
DURING
Stnd
Estimate
0.346
0.357**
-0.258
0.570*
0.697**
0.070
0.293**
0.143
0.556**

RCOW
AFTER
Stnd
Estimate
0.421**
0.494**
0.136
0.064
0.783*
0.153**
0.123**
0.231**
0.376*

*** p<0.001; ** p<0.01; * p<0.05; grey shaded values indicate a non-significant path
Results are based on Bootstrap = 500, 95% confidence interval

H1: Communication is positively related to Trustworthiness.
As expected, Communication positively influenced Trustworthiness in both
BEFORE models and the AFTER model, significant at the 0.01 level. Surprisingly,
both

DURING

models

showed

non-significant

associations

between

Communication and Trustworthiness. The preliminary, qualitative research showed
that many interviewees’ positive perceptions of agency trustworthiness had been
developed or influenced by their positive experiences with the managing agencies’
communication efforts. This finding suggested that how Communication relates to
trustworthiness DURING a fire crisis differs from BEFORE and AFTER a fire. The
lack of support for the hypothesis in the DURING questionnaire may also be due to
the items comprising the Communication construct.

The measurement model

indicated that this construct showed adequate construct validity; however, future
work could test whether items measuring methods of communication (e.g. one-way
versus two-way) versus characteristics of those methods would provide more
support for this hypothesis.

H2: Shared Values Similarity is positively related to Trustworthiness.
Shared Values positively influenced Trustworthiness in all models except the DSE
BEFORE model. All significant paths between Shared Values and Trustworthiness
showed similar standardised estimates (beta coefficients), as shown in Table 7.4.
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Overall, the finding supported the use of the Shared Values Similarity (SVS) model
(Earle & Cvetkovich, 1995) as a predictor of Trustworthiness. The SVS model
predicts that trust will result when individuals believe they have similar salient
values, as measured by values, views, acts and goals, to another individual, group or
agency.

H3: Cooperation is positively related to Trustworthiness.
H3 was rejected for all models except the DSE DURING model. This finding was
unexpected because the qualitative research found that cooperation between
agencies was important in interviewees’ beliefs about the trustworthy characteristics
and actions of the agencies in all management stages. However, only the DSE
DURING model showed a positive, significant association between Cooperation and
Trustworthiness. Notably, in the same management stage, Cooperation and
Trustworthiness showed a negative, though non-significant, association in the CFA
DURING model. These findings may result from the items used to construct the
Cooperation construct. Only two items were used to measure this construct and they
may not have addressed its key dimensions. These findings also may be explained
by the preliminary qualitative research.

The preliminary qualitative research suggested that many interviewees perceived the
CFA as being the agency that provided ‘the backup’ to community members
DURING a fire. DSE was perceived to work the fire mostly on public land and in
less visible roles than the CFA.

Additionally, DURING questionnaire results

showed that 75% of respondents agreed or strongly agreed that the CFA shared their
values for bushfire management. Less than a third of respondents (28%) agreed or
strongly agreed that the DSE shared their fire management values. The positive,
significant association between cooperation and trustworthiness for DSE in the
DURING stage may reflect that the more DSE is perceived to cooperate with the
CFA during the fire the more trustworthy the DSE is perceived to be. Respondents
may desire greater DSE cooperation with the CFA because the CFA is perceived to
generally share more values with residents and to visibly work to protect private
property during a fire. Conversely, a negative association between cooperation and
trustworthiness for the CFA during the fire was found. This may reflect that some
respondents perceived the CFA to be less trustworthy if they were seen to be
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cooperating with DSE to fight a fire on public land, rather than helping community
members on private land.

It is important to note, however, that this negative

association was not significant.

H4: Institutional Assurances is positively related to Trustworthiness.
Non-significant associations were found between institutional assurances and
trustworthiness for all models except CFA DURING, providing little support for H4.
The standardised estimate for this path in the CFA DURING model showed a strong
association (0.570), significant at the 0.05 level. This finding may be explained by
the preliminary qualitative research. In the preliminary qualitative research, many
CFA members discussed how their trust in the CFA hierarchy DURING a fire was
influenced by whether CFA policies and procedures (i.e. Institutional Assurances)
provided adequate training, safety and resources to effectively fight the fire.

H5: Trustworthiness is positively related to Intention to Trust.
Trustworthiness positively influenced Intention to Trust in all models, confirming
H5. The strong support for this association was expected, given the evidence of the
interrelationship between trusting beliefs and trusting intentions previously
established in the organisational management literature (Mayer et al., 1995;
McKnight et al., 2002). The confirmation of the link between these two constructs
across all models suggested that it may be useful for the wildfire management
discipline to conceptualise trust as being composed of both trusting beliefs and
trusting intentions, as has been done in the organisational management literature.
H6-8: Communication covaries with Shared Values Similarity,
Cooperation and Institutional Assurances.
The results indicated that Communication covaried with the three other independent
variables, confirming H6-8, except in the CFA DURING model.

In the CFA

DURING model, results showed that Communication did not covary with Shared
Values or Institutional Assurances. Communication only covaried with Cooperation
in the CFA DURING model.

These results suggested that, except for CFA

DURING a fire, perceptions of Communication are related to perceptions of the
other independent variables, as hypothesised and supported by the qualitative
research.
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H9: Cooperation and Institutional Assurances covary.
The proposed association between Cooperation and Institutional Assurances was
confirmed by the results for all models, providing support for H 9. Perceptions of the
institutional assurances (e.g. policies, strategies, etc) provided by an agency are
likely to be linked to perceptions of how well agencies work together, justifying the
covariance of these two constructs.

Table 7.5: Summary of support for model hypotheses
Hyp.

Path

Support for Hypothesis

H1

Com → TW

H2
H3
H4
H5
H6
H7
H8
H9

SVS →TW
Coop →TW
Inst →TW
TW →INT
Com ↔ SVS
Com ↔Coop
Com ↔Inst
Inst ↔Coop

Supported by BEFORE and AFTER models but not
DURING models
Supported by all models except DSE BEFORE
Supported by only the DSE DURING model
Supported by only the CFA DURING model
Supported by all models
Supported by all models except CFA DURING
Supported by all models
Supported by all models except CFA DURING
Supported by all models

7.5 Post hoc modifications
Post hoc modifications were performed in an attempt to develop a better fitting
model for each agency. It is fairly common practice to conduct post hoc analyses in
SEM (Hair et al., 2010). Post hoc analyses suggest paths which the original theory
did not hypothesise. Such modifications produce a model which better fits the data.
The modifications are summarised in Table 7.6 and justified in the section ‘Model
modification steps’. A stepwise approach for the model re-specification was used
(Byrne, 2001), commencing with elimination of non-significant paths. Next, paths
were added based on theoretical justification and the modification indices and
expected parameter changes provided by AMOS 17. It is important to note that the
models were re-estimated after each post hoc modification to allow examination of
the effect of each alteration. Table 7.7 shows the change in model fit statistics
between the hypothesised and modified structural models for each agency.
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Table 7.6: Modifications made to the hypothesised community-agency trust
models to improve model fit. ‘X’ indicates the listed modification
applied to a particular model(s).
Modification
1a) Remove
non-significant
Com→TW
1b) Remove
non-significant
SVS→TW
1c) Remove
non-significant
Coop→ TW
1d) Remove
non-significant
Inst→TW
1e) Remove
non-significant
Com↔ SVS
1f) Remove
non-significant
Com ↔ Inst
2) Change path
from covariance
to directional
Inst→Coop
3) Allow
SVS ↔ Inst
4) Add SVS→INT
5) Add
Coop →TW

DSE
BEFORE

CFA
BEFORE

DSE
DURING

CFA
DURING

X

X

RCOW
AFTER

X
X

X

X

X

X
X

X
X

X
X
X
X
X

X

X

X

X
X
X

X
X
X

X

7.5.1 Model modification steps
Examination of modification indices, expected parameter changes and standardised
residuals suggested several modifications for each model.

After removing the

non-significant paths shown in Table 7.4 (Modification Step 1), four more
modifications were made to some or all models as described below.
Modification Step 2 – Change path from covariance to directional:
Inst to Coop
Examination of modification indices and standardised residuals showed that model
fit would improve in all models except CFA DURING if a directional path from
Institutional Assurances to Cooperation was added. These independent constructs
were highly correlated in all models (i.e. r ≥ 0.693, p ≤ 0.01 for all models).
However, tests conducted for discriminant validity for the measurement models
169

(refer to Chapter 6) indicated that the two constructs were distinct for the BEFORE
DSE, BEFORE CFA and DURING DSE models.

Discriminant validity was

questionable for the CFA DURING and RCOW AFTER models.

Because of the uncertainty about the discriminant validity of the constructs and the
possible structure of their relationship, the structural model was respecified and
estimated in two ways.

First, the models were re-estimated with the added

directional path from Institutional Assurances to Cooperation. Model fit improved
in all models except CFA DURING. Next, the models were respecified so that the
directional path was reversed, leading from Cooperation to Institutional Assurances.
This did not improve model fit, so the models were again modified to show a
directional arrow from Institutional Assurances to Cooperation.

Interagency cooperation may be seen by community members as a visible
demonstration of effective agency policies and procedures.

Hence, community

member perceptions of cooperation may be based on perceptions of institutional
assurances and how well those assurances foster interagency cooperation. This
premise is supported by previous research in natural resource and fire management
showing considerable evidence of institutional policies fostering or limiting
cooperation between government agencies in collaborative partnerships (Carr, Selin
& Schuett, 1998; Sturtevant, Moote, Jakes, & Cheng, 2005; Wondolleck & Yaffee,
2000).

Given the substantive support for this modification, the covariance relationship
between Institutional Assurances and Cooperation was modified to a directional
path from Institutional Assurances to Cooperation. To achieve consistency with the
other stage models, this directional path was included in the CFA DURING model
even though it was not suggested by the modification indices.
Modification Step 3 – Allow SVS and Inst to covary
Modification indices indicated that allowing SVS (i.e. Shared Values Similarity) and
Inst (i.e. Institutional Assurances) to covary would improve model fit for the DSE
BEFORE, DSE DURING and RCOW AFTER models.

Although this was not

originally hypothesised, it is logical that community member perceptions of whether
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agencies shared their fire management values would reflect community member
perceptions of agency policies, strategies, etc. Conversely, perceptions of agency
policies and tactics are likely to reflect how well community members feel the
agency policies match their own values and goals for fire management. Notably, the
indices suggested adding this path for the DSE and RCOW models but not for the
CFA models. The DSE and RCOW are public agencies associated with being ‘the
government’ whereas the CFA, also a government agency, is often viewed as being
a ‘local organisation’ composed of volunteer community members at the brigade
level (Bushnell & Cottrell, 2007b). Therefore, perceptions of shared values and
their inter-relationship with perceptions of agency policies may be important to
agencies perceived to be government-based but not for agencies perceived to be
community-based. Model fit improved when the covariance path between SVS and
Inst was added for the DSE BEFORE, DSE DURING and RCOW AFTER models.
Modification Step 4 – Add path: SVS to INT
Modification indices indicated that adding a path from SVS to Intention to Trust
would improve model fit for both BEFORE models and the RCOW AFTER model.
Adding this path implies a community member’s intention to trust an agency is
directly affected by his or her perceptions of whether the agency shares his or her
values, views and goals for fire management. Cvetkovich and P. Winter (2007) and
Vaske et al. (2007) suggest that shared values are a primary factor influencing trust
in fire management agencies. However, these studies do not differentiate between
trustworthiness and intention to trust. Therefore, this research originally adapted the
conceptual basis of the McKnight et al. (2002) model and hypothesised that SVS
would directly influence Trustworthiness which would in turn influence Intention to
Trust. However, a direct role is supported by the authors who developed the SVS
scale construct (Siegrist et al., 2002) adapted by this research. Hence, the SVS to
INT path was added and model fit improved for all three models.
Modification Step 5 – Add path: Coop to TW
Re-estimation of the community-agency trust models after the modifications made
above resulted in modification indices indicating that addition of a path from Coop
to TW would improve model fit for the CFA BEFORE and DSE DURING models.
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As this was a hypothesised path in the original model, it was added and model fit to
data improved for both models.

7.6 Final path models
The final models showed significant improvements in fit, except for the DURING
CFA model, as indicated by chi-square difference tests and the fit statistics of PNFI
and AIC. Table 7.7 shows the fit indices for both the hypothesised and modified
models, as well as the chi-square difference tests where applicable.

CMIN/DF

SRMR

CFI

PNFI

AIC

Hypothesised
BEFORE DSE

542.076

0.080

313

1.732

0.130

0.901

0.711

672.076

Modified
BEFORE DSE

508.010

0.169

315

1.613

0.058

0.917

0.727

634.010

χ2

Model

χ2 p

Df

Bollen Stine

Table 7.7: Absolute, incremental and parsimony fit indices for the
hypothesised community-agency trust model and the
modified model for each agency in each management stage

χ2difference (2, N=105)=34.066, p<.005
Hypothesised
BEFORE CFA

536.407

0.080

313

1.714

0.078

0.896

0.700

666.407

Modified
BEFORE CFA

531.120

0.090

314

1.691

0.069

0.899

0.704

659.120

χ2difference (1, N=105)=5.287, p<.025
Hypothesised
DURING DSE

502.873

0.159

290

1.734

0.141

0.913

0.730

676.873

Modified
DURING DSE

477.987

0.234

290

1.648

0.062

0.923

0.738

651.987

χ2difference

N/A; no difference in df

Hypothesised
DURING CFA

429.749

0.418

242

1.776

0.083

0.904

0.709

545.749

Modified
DURING CFA

433.192

0.413

241

1.797

0.078

0.902

0.704

551.192

Hypothesised
AFTER RCOW

577.051

0.085

315

1.832

0.162

0.902

0.726

703.051

Modified
AFTER RCOW

519.600

0.249

314

1.655

0.069

0.923

0.741

647.606

>0.05

--

> 1.0
< 2.0

<0.08

>0.90

>0.60

Lower
better

χ2difference (1, N=100)=3.443, n.s.

χ2difference (1, N=103)=57.451, p<.005
Values for
Acceptable Fit

Lower
better
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The final, modified models for each agency in each management stage are shown in
Figures 7.3 through 7.7.

Only significant paths are shown.

The full models,

including both the measurement and structural models and their standardised
coefficients and significance values, are provided in Appendix 9. Indirect effects
were examined and tested for significance using the Bootstrap estimation procedure
in AMOS 17. Tables showing direct and indirect effects and 95% confidence
intervals for each model are provided in Appendix 10.

Notably, model

re-specification is not confirmatory but exploratory in nature (Byrne, 2001). Hence,
the final models should be validated with a second, independent sample in the future
(Tabachnick & Fidell, 2007).

7.6.1 Final BEFORE DSE model
2

R Coop = .569*
R2 TW = .788*
R2 INT = .726*

Com

.888*

.748**

Svs
.574**

TW

.224*
.267**

INT
.354*

Coop
.754*

Inst

Figure 7.3: Final BEFORE DSE structural model
χ2=508.010, df =315, Bollen Stine p =0.169; CMIN/DF =1.613; SRMR =.0583;
CFI =.917; PNFI = .727; AIC = 634.010

Analysis revealed significant positive parameter estimates between Communication
and Trustworthiness and Trustworthiness and Intention to Trust. The indirect effect
of Communication on Intention to Trust via Trustworthiness was also significant
(standardised indirect effect = 0.510, p< 0.01).

Although SVS showed no

significant, direct effect on Trustworthiness in the hypothesised model, model
modification showed SVS to have a moderate, direct effect on Intention to Trust
(standardised direct effect = 0.354, p< 0.05). Institutional Assurances predicted
Cooperation, accounting for nearly 57% of its variance.

Cooperation did not

significantly predict Trustworthiness or Intention to Trust. In total, nearly 73% of
the variance in Intention to Trust was explained by the variables in the model.
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7.6.2 Final BEFORE CFA model
R2 Coop = .494*
2
R TW = .692*
R2 INT = .400**

Com

.544*

.333**
.409**

Svs

.408*

TW

.364*

INT

.178*

Coop

.299**

.703*

Inst

Figure 7.4: Final BEFORE CFA structural model
2
χ =531.120, df =314, Bollen Stine p =0.09; CMIN/DF= 1.691; SRMR =.0686;
CFI = .899; PNFI = .704; AIC = 659.120

Analysis revealed significant positive parameter estimates between Communication
and Trustworthiness and Trustworthiness and Intention to Trust. The indirect effect
of Communication on Intention to Trust via Trustworthiness was also significant
(standardised indirect effect = 0.222, p< 0.05).

Shared Values Similarity also showed a small to moderate, direct effect on Intention
to Trust, as well as a weak, indirect effect (standardised indirect effect = 0.167, p<
0.05) on Intention to Trust via Trustworthiness. Because SVS showed both direct
and indirect effects on Intention to Trust, tests for mediation were conducted. This
analysis indicated that Trustworthiness partially mediated the influence of Shared
Values Similarity on Intention to Trust. To test for the extent of mediation, two
models were estimated following Hair et al. (2010): 1) a model with only the direct
effect between Shared Values Similarity and Intention to Trust (SVS→INT
standardised path estimate = 0.324, p = 0.004); and, 2) a model adding the
mediating construct (i.e. Trustworthiness) and the two additional path estimates
from SVS to Trustworthiness and Trustworthiness to Intention to Trust (SVS→INT
standardised path estimate = 0.299, p = 0.009).

Partial mediation was supported

because the direct path estimate between SVS and Intention to Trust was reduced,
but remained significant when Trustworthiness was added as a predictor.
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Institutional Assurances predicted Cooperation, accounting for nearly 50% of its
variance.

Adding the directional path between Institutional Assurances and

Cooperation led to the originally non-significant path between Cooperation and
Trustworthiness becoming significant at a 0.05 level. However, the link between
Cooperation and Trustworthiness was weak (standardised direct effect = 0.178, p<
0.05).

The indirect effect of Institutional Assurances on Trustworthiness via

Cooperation was significant but weak (standardised indirect effect = 0.125, p<
0.05), as was the indirect effect of Institutional Assurances on Intention to Trust via
Cooperation and Trustworthiness (standardised indirect effect = 0.051, p< 0.05).

Similar to the original, hypothesised model, Trustworthiness significantly predicted
Intention to Trust (standardised direct effect = 0.408, p< 0.05). In total, 69% of the
variance in Trustworthiness and 40% of the variance in Intention to Trust was
explained by the constructs in the modified model.

7.6.3 Final DURING DSE model
R2 Coop = .529**
2
R TW = .718*
R2 INT = .748*

Com
.317*

.500**
.410*

Svs
.515**

TW

.865**

INT

.299**
.323*

Coop
.727**

Inst

Figure 7.5: Final DURING DSE structural model
χ2=477.987, df =290, Bollen Stine p = 0.234; CMIN/DF= 1.648; SRMR= .0617;
CFI =.923; PNFI = .738; AIC = 651.987

Re-estimation of the DSE DURING model after each post-hoc modification led the
originally non-significant path from Communication to Trustworthiness becoming
significant at a 0.05 level and showing a moderate direct effect of 0.317.
Trustworthiness was also predicted by greater Shared Values Similarity
(standardised estimate = 0.410, p< 0.05) and higher perceptions of Cooperation
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(standardised estimate = 0.323, p< 0.05). Higher Cooperation scores were predicted
by higher Institutional Assurances scores (standardised estimate = 0.727, p <0.01).

Communication (standardised indirect effect = 0.274, p< 0.05), Shared Values
Similarity (standardised indirect effect = 0.346, p< 0.05) and Cooperation
(standardised indirect effect = 0.279, p< 0.05) all showed weak to moderate,
significant, indirect effects on Intention to Trust via Trustworthiness. Additionally,
Institutional Assurances had a weak effect on both Trustworthiness (standardised
indirect effect = 0.235, p< 0.05) via Cooperation and Intention to Trust via
Cooperation and Trustworthiness (standardised indirect effect = 0.203, p< 0.05).

Similar to the other modified models, increased scores for Trustworthiness predicted
increased scores for Intention to Trust (standardised estimate = 0.865, p < 0.01).
Overall, nearly 71% of the variance in Trustworthiness and 76% of the variance in
Intention to Trust was explained by the constructs in the modified model.

7.6.4 Final DURING CFA model

Com

R2 Coop = .481**
R2 TW = .563*
R2 INT = .542*
.540*

.253*
.344**

Svs

TW

.475*

.456**

INT

Coop
.694**

Inst

Figure 7.6: Final DURING CFA structural model
2
χ =433.192, df =241, Bollen Stine p =0.413; CMIN/DF= 1.797; SRMR= .0775;
CFI= .902; PNFI = .704; AIC = 551.192

Re-estimation of the CFA DURING model after each post-hoc modification led the
originally non-significant path from Communication to Trustworthiness becoming
significant at a 0.05 level and showing a moderate direct effect of 0.540.
Trustworthiness was also predicted by greater Shared Values Similarity
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(standardised estimate = 0.344, p< 0.01). Higher Cooperation scores were predicted
by higher Institutional Assurances scores (standardised estimate = 0.694, p < 0.01).

Communication (standardised indirect effect = 0.246, p< 0.01) and Shared Values
Similarity (standardised indirect effect = 0.157, p< 0.01) showed weak to moderate,
significant, indirect effects on Intention to Trust via Trustworthiness.

Similar to the other modified models, increased scores for Trustworthiness predicted
increased scores for Intention to Trust (standardised estimate = 0.329, p < 0.05).
Overall, 70% of the variance in Trustworthiness and 77% of the variance in
Intention to Trust was explained by the constructs in the modified model.
Notably, changes made to the original hypothesised model (χ2 =429.749, df =242,
p=0.418, PNFI = 0.709, AIC = 545.749) decreased model fit slightly in the final
structural model (χ2 =433.192, df =241, p=0.413, PNFI = 0.704, AIC = 551.192), as
indicated by the increase in chi-square, decrease in parsimonious fit (PNFI) and
higher AIC scores for the final model.

However, the model changes showed

consistency with the other community-agency models, highlighting that there are
many alternative models which will show adequate fit for any set of proposed
relationships (Hair et al., 2010).

7.6.5 Final AFTER RCOW model
R2 Coop = .707*
2
R TW = .700*
2
R INT = .775*

Com

.428*

.547**
.417**

Svs

.329*

.560**

TW
Coop

.555**

INT

.535**

.841*

Inst

Figure 7.7: Final AFTER RCOW structural model
χ2=519.600, df =314, Bollen Stine p =0.249; CMIN/DF 1.655; SRMR .0688;
CFI =.923; PNFI = .741; AIC = 647.606
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Analysis revealed significant positive parameter estimates between Communication
and Trustworthiness and Trustworthiness and Intention to Trust. The indirect effect
of Communication on Intention to Trust via Trustworthiness was also significant
(standardised indirect effect = 0.155, p< 0.05).

Shared Values Similarity also showed a moderate, direct effect on Intention to Trust,
as well as a weak, indirect effect (standardised direct effect = 0.162, p< 0.05) on
Intention to Trust via Trustworthiness.

Further analysis indicated that

Trustworthiness partially mediated the influence of Shared Values Similarity on
Intention to Trust. To test for the extent of mediation, two models were estimated:
1) a model with only the direct effect between Shared Values Similarity and
Intention to Trust (SVS→INT standardised path estimate = 0.561, p = 0.005); and,
2) a model adding the mediating construct (i.e. Trustworthiness) and the two
additional path estimates from SVS to Trustworthiness and Trustworthiness to
Intention to Trust (SVS→INT standardised path estimate = 0.329, p = 0.034).
Partial mediation was supported because the direct path estimate between SVS and
Intention to Trust was reduced, but remained significant when Trustworthiness was
added as a predictor.

Similar to the original, hypothesised model, Trustworthiness significantly predicted
Intention to Trust (standardised direct effect = 0.329, p< 0.05).

However, the

standardised direct effect of Trustworthiness on Intention to Trust dropped from
0.783 (p< 0.05) in the original model to 0.329 (p< 0.05) in the modified model
because of the added, direct effect of SVS (standardised direct effect = 0.535, p<
0.01) on Intention to Trust. In total, 70% of the variance in Trustworthiness and
75% of the variance in Intention to Trust was explained by the constructs in the
modified model.

7.7 Final model comparisons and summary
In summary, the findings from the final, structural models suggested:
Communication was a significant predictor of Trustworthiness with
moderate standardised estimates in all models. Communication also showed
significant indirect effects on Intention to Trust via Trustworthiness in all
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models.

This suggested: 1) Communication was an important factor

affecting trust among the stages of a wildfire event; and, 2) Communication
directly influenced perceptions of Trustworthiness and indirectly influenced
Intention to Trust via Trustworthiness.
Shared Values Similarity (SVS) significantly predicted Trustworthiness,
exhibiting moderate standardised estimates, in all models except the DSE
BEFORE model. SVS showed small to moderate direct effects on Intention
to Trust for the DSE BEFORE, CFA BEFORE and RCOW AFTER models.
These direct effects were partially mediated by Trustworthiness in the CFA
BEFORE and RCOW AFTER models. These results indicated that SVS was
an important factor affecting trust among the stages of a wildfire event.
Further, the direct effects of SVS on Intention to Trust suggested that part of
an individual’s intention to trust the agencies in the BEFORE and AFTER
stages did not involve their beliefs about the agencies’ trustworthiness.
Trustworthiness significantly predicted Intention to Trust in all models. This
finding suggested that defining trust as being comprised of both trusting
beliefs and trusting intentions is useful in understanding the trust process at
the stage level in a fire management context. In all models, various predictor
constructs directly influenced Trustworthiness and indirectly influenced
Intention to Trust via Trustworthiness, lending support to the trust process
model adapted from McKnight et al. to this context.
Institutional Assurances did not predict Trustworthiness nor show indirect
effects on Intention to Trust as originally hypothesised.

However, the

modified models did show that Institutional Assurances had a very weak
indirect effect on Intention to Trust via Cooperation and Trustworthiness in
the CFA BEFORE and DSE DURING models. Institutional Assurances
significantly predicted Cooperation with strong effects in all models. These
results suggested that Institutional Assurances and Cooperation were less
important than Communication and SVS in predicting individuals’
perceptions of agency trustworthiness and intentions to trust.
Cooperation did not significantly predict Trustworthiness in the DSE
BEFORE, CFA DURING or RCOW AFTER models.

Cooperation did
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significantly predict Trustworthiness in the CFA BEFORE and DSE
DURING stages.

This result may have indicated that an agency was

perceived to be more trustworthy when they cooperated with the agency
perceived to be the de facto ‘lead’ agency for that stage.
Overall, the variance explained for the Trustworthiness and Intention to
Trust constructs by Communication, Shared Values Similarity, Institutional
Assurances and Cooperation was greater in the DSE and RCOW models
than in the CFA models. The variance explained for the Trustworthiness
construct ranged from a low of 56% for the CFA DURING model to a high
of 78% for the DSE BEFORE model.

The variance explained for the

Intention to Trust construct ranged from a low of 40% for the CFA BEFORE
model to a high of 77% for the RCOW AFTER model.

7.8 Chapter summary
An important part of the quantitative phase of this research was to explore the
relationships among constructs composing a general, hypothesised model adapted
from the McKnight et al. (2002) model for each agency and stage. Hypothesised
models were estimated using maximum likelihood estimation with bootstrapping
(Bootstrap = 500). All models met the accepted values for reasonable model fit for
all but one fit index.

Support for the model hypotheses was mixed.

All hypotheses relating to the

covariance of predictor variables were supported, with the exception of two
covariance hypotheses in the CFA DURING model.

The hypothesis that SVS

positively influenced Trustworthiness was generally supported. However, the
hypotheses that Cooperation and Institutional Assurances positively influenced
Trustworthiness were generally not supported. The hypothesis that Communication
positively influenced Trustworthiness was supported by the BEFORE and AFTER
models but not the DURING models.

The hypothesised models were respecified based on empirical and theoretical
considerations with the aim of improving model fit. The final models showed
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significant improvements in fit, except for the CFA DURING model, as indicated by
chi-square difference tests and the fit statistics of PNFI and AIC.

The respecified and estimated models allowed investigation of the relative
importance of several constructs, including those identified in the qualitative
research, in predicting trusting intentions. The models showed that Communication
and SVS were important predictors of trustworthiness in all models. The models
also showed that Institutional Assurances and Cooperation were less important in
predicting Trustworthiness and Intention to Trust. SVS also showed direct effects
on Intention to Trust in the BEFORE and AFTER models. Interestingly, SVS and
Institutional Assurances covaried in the DSE and RCOW models, but did not covary
in the CFA models. This indicated that individuals’ perceptions of shared values
with the agencies and the agencies’ institutional assurances were related for DSE
and RCOW, but not for CFA.

Another important objective of SEM was to determine whether defining trust as
being comprised of both Trustworthiness and Intention to Trust could be empirically
supported in a fire management context. Previous research in the fire management
context has not explicitly conceptualised trust in this way. Both the hypothesised
and modified models for each agency in each stage showed a significant path with
moderate effect sizes between Trustworthiness and Intention to Trust. Further, the
modified models showed significant indirect effects for the predictor constructs on
Intention to Trust via Trustworthiness in most models. These results suggested that
this conceptual model adapted from the organisational management literature was
empirically supported in the context of this study area. The results also confirmed
that this conceptual model presented a useful way of understanding the trust process
at the stage level in a fire management context.
Finally, the results showed that the Communication, Shared Values Similarity,
Institutional Assurances and Cooperation constructs explained considerable amounts
of the variance in Trustworthiness and Intention to Trust. The variance explained
for the Trustworthiness construct ranged from a low of 56% for the CFA DURING
model to a high of 78% for the DSE BEFORE model. The variance explained for
the Intention to Trust construct ranged from a low of 40% for the CFA BEFORE
model to a high of 77% for the RCOW AFTER model.
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Chapter 8

– Discussion and Conclusion

8.1 Introduction
Numerous authors in the wildfire management context have noted the significance
of trust to positive community-agency relationships and public support for wildfire
management strategies. Findings from this research have a number of important
theoretical and practical implications for understanding community-agency trust at
the wildfire management stage and event level. This chapter discusses four major
themes as they relate to each research objective and the relevant literature:
The first major theme which relates to Research Objectives 2 and 3 is ‘Trust
is not a one-size-fits-all concept’.
The second major theme, ‘Trust is a multi-dimensional process at the stage
level’ relates to Research Objective 5.
The third major theme which relates to Research Objectives 1 and 5 is ‘Trust
and trustworthiness are not the same construct.’
The final major theme, ‘Community-agency trust changes over the course of
a wildfire event,’ relates to Research Objective 4.

8.2 - Theme 1: Trust is not a one-size-fits-all concept
Previous research has measured levels of trust for fire management, in general, or
for a specific management stage. However, previous research has not explicitly
attempted to demonstrate how factors affecting trust may be similar or different in
each management stage. Therefore, this research used an event-based framework
to: 1) qualitatively identify factors affecting community-agency trust before, during
and after a fire; and, 2) compare the factors’ similarities and differences among
stages. The research found that trust is not a one-size-fits-all concept. First, the
findings showed that some factors affecting trust were unique to a particular
management stage.

For example, AFTER a fire, community-agency trust was

enhanced when agency staff immediately provided recovery assistance for
individual and community needs and resolved negative outcomes arising from a
wildfire.

Second, the research also found that some factors, including
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Communication, Agency Cooperation, Trustworthiness, and Integration of Local
Concerns, Knowledge and Assistance, were common to more than one management
stage but worked in different ways in each stage.

Consequently, management

strategies which build trust in one stage may not necessarily build trust in another.
In other words, a one-size-fits-all approach to building trust may not account for key
differences in common factors affecting trust at each management stage.

The

implications of this key finding are best exemplified with the Communication and
Trustworthiness factors.

8.2.1 How communication needs differ among management
stages
The findings showed that community members desired differing amounts and
directions of information flow in each management stage. Interview participants
suggested that building trust through improved communication is best achieved
through a multi-directional information flow BEFORE a fire, an accurate, timely
and reliable flow of one-way information DURING a fire, and one-on-one, two-way
contact AFTER a fire.

BEFORE a fire, interview participants stated that trust could be built if agencies:
1) sought information from community members about local concerns and
conditions; 2) provided information about fire preparation and planning to
community members; and, 3) demonstrated that the agencies were communicating
with each other.

Considerable evidence from previous research confirms the

importance found in this research of a multi-directional information flow BEFORE
a fire. For example, research from both the United States and Australia has found
that community members are most familiar with one-way communication
approaches (e.g. brochures, television ads and newsletters) and rate these
approaches as useful (Bushnell & Cottrell, 2007a; Shindler et al., 2009; Toman et
al., 2006) and trustworthy (Shindler et al., 2009; Toman et al., 2006). However,
Shindler et al. and Toman et al. have found that even though respondents were more
familiar with one-way communication approaches, interactive approaches such as
interpretive centres and guided field trips were rated by respondents as being
significantly more useful sources of information.

Similarly, Bell and Oliveras

(2006), in their study of perceptions of planned burning in Victoria, Australia, have
found that even though community members appreciated one-way communication
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efforts provided by managing agencies, they also desired ways to provide feedback
about planned burns.

Other researchers have also found that trust may be built in fire preparation and
planning through highly visible, interactive and personalised communication
approaches (Edwards & Bliss, 2003; Jarrett & Berry, 2007). Trust is built through
interactive approaches because community members are encouraged to ask
questions and express concerns when communicating with fire management agency
and government staff (McCaffrey 2004). Interactive approaches also promote active
community participation in planning processes which is highly desired by
community members (Bell & Oliveras, 2006; Ryan, Blanchard, & Wamsley, 2006).
These approaches build a sense of community, commitment to action and a sense of
collective and individual efficacy (Paton, 2000).

In contrast, DURING a fire, trust may be built through one-way communication. In
this research, interview participants described how they accessed information about
the fires through community meetings, websites, wildfire information lines, phone
calls and direct on-property contact with agency staff.

An operational review of the 2006/07 wildfire season has noted that the Victorian
fire management agencies placed a greater importance on community meetings
during the 2006/07 fire season than in any previous wildfire season (Smith, 2007).
This emphasis on community meetings resulted in positive community-agency
interactions. Nearly all interview participants stated that the community meetings
were an important way to build community-agency trust during the fire because the
meetings were informative and inclusive and provided accurate, timely and reliable
information.

Interview participants stated that there was a need for community members to be
able to ask questions (i.e. two-way communication) in the first couple of meetings,
but after this, one-way communication giving up-to-date information about the fire
was sufficient. A survey of community members affected by the Great Divide
Complex fires (which included the King Valley fires) confirms that community
members used the community meetings primarily as a one-way source of
information about the fires. The survey has found that 80 percent of respondents
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thought that the community meetings were very or somewhat useful (Strahan &
Rhodes, 2007). Furthermore, 59 percent of respondents felt that the main reason the
community meetings were very useful to them was because it provided information,
maps and clear updates about the fire. McCool et al. (2006) have also noted that the
primary purpose of communication processes DURING a fire is to provide
information about the fire event, including size, scope, severity, location and rate of
spread of the fire, as well as risks and possible consequences and actions needed to
be taken by the public.

In contrast to the BEFORE and DURING stages, community-agency trust was
fostered AFTER a fire, through one-on-one, two-way communication and
information that was targeted to individual needs.

Too much information was

viewed as overwhelming to participants. However, previous research has suggested
that interactive forms of communication, such as agency-led field trips to view fireaffected areas of public land (Olsen & Shindler, 2010; Toman, et al. 2008), promote
positive agency-community relationships AFTER a fire. Ryan and Hamin (2006)
have suggested that the post-fire period is an opportune time to create communityagency partnerships because goodwill surrounding firefighting efforts often exists
and fire management issues still have the public’s attention.

Community

participation and collaboration in forest restoration and rehabilitation is also
suggested to encourage community recovery and healing (Burns et al., 2008; Ryan
& Hamin, 2006).

The difference in these findings underscores that the timing of different forms of
communication AFTER a fire is critical. Interview participants in this research
primarily reflected on actions and events which promoted community-agency trust
in the immediate aftermath of the fires. This research therefore indicated that
attempting to develop community-agency partnerships for forest rehabilitation and
planning in the immediate aftermath of a fire may be seen as premature when
community members are still exhausted and overwhelmed by the event and its
impacts on their own properties. However, participants in this research also showed
concern that there was not enough attention paid to long-term recovery assistance
for emotional needs. This concern could be eased by integrating interactive forms
of communication, as suggested by Toman et al. (2008) and Olsen and Shindler
(2010), and community participation in forest restoration (Burns et al., 2008) with
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existing recovery programs. Therefore, the key challenge for agencies may be
gauging when community members can move forward from requiring targeted and
limited information directed at individual needs to coping with the mental demands
of participating in forest rehabilitation and planning processes. Certainly a period of
time will exist after the fire when post-fire communication will require a
compassionate approach with information targeted to immediate needs arising from
the fire (Drabek, 1986), particularly in communities that have endured long-duration
fires and sustained losses to private property and assets, such as the King Valley
area in this study.

8.2.2 How trustworthiness differs among management
stages
Findings from the Trustworthiness factor also demonstrated that factors common to
all stages worked in different ways in each management stage.

Participants

described the trustworthiness of agencies and agency personnel as important in
engendering community members’ trust in all fire management stages.

These

findings supported Mayer et al.’s (1995) typology of ability, benevolence and
integrity as overarching dimensions of trustworthiness. Mayer et al. (1995) have
proposed that individuals determine the trustworthiness of others based on their
beliefs in the trustee’s ability (i.e. knowledge, skills and competencies), benevolence
(i.e. the extent to which a trustor believes that a trustee will act in the best interest of
the trustor), and integrity (i.e. the extent to which the trustor perceives the trustee as
acting in accord with a set of values and norms shared with or acceptable to the
trustor). These dimensions encompass the characteristics of care and competence
identified by G. Winter et al. (2004) in their study of trust’s influence on the social
acceptance of fuel management strategies. Although all three dimensions could be
found in participant descriptions of trustworthiness in each stage in this research, the
descriptors and dimensions of trustworthiness most frequently described differed in
each stage.

In this research, participants most frequently described aspects of integrity in the
BEFORE stage.

Participant descriptions of agency trustworthiness included

comments about the agency’s fire preparation and planning processes and whether
they were inclusive and transparent and provided meaningful opportunities for
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participation. In contrast, the findings showed that DURING a fire, participants
most frequently described ability attributes. Participants also frequently described
benevolence in this stage.

Agencies were considered trustworthy when they

demonstrated competence and skill in fighting fires and made decisions perceived to
have the community’s best interests at heart. Finally, AFTER a fire the
characteristics most frequently described tended to fall into the category of
benevolence, followed by ability and integrity (e.g. follow-through).

Interview

participants described trustworthy agency staff as those who were compassionate
and caring in the wake of the fire. Agency staff were also considered trustworthy if
they were knowledgeable about the recovery programs that were available and
followed through requests for information and assistance.

The findings appeared to confirm previous theoretical work which has suggested
that context may determine which trustworthy dimension contributes most to
perceptions of trustee trustworthiness when building and maintaining trust (Mayer et
al., 1995; Gill, Boies, Finegan, & McNally, 2005). For example, it may be that
aspects of integrity are most important to trustworthiness BEFORE a fire when
community members seek open and inclusive planning processes which integrate
their concerns. Previous literature has also noted the importance of agency fairness
and inclusiveness in public participation processes (Shindler & Neburka, 1997;
Sturtevant, et al., 2005; Tuler & Webler, 1999).

In contrast, the findings indicated that DURING a fire, factors such as
communication and the trustworthy dimension of ability were more important to
community-agency trust than the notion of shared norms of behaviour (i.e.
integrity). It may be that DURING the fire, shared norms of behaviour may be less
important to trustworthiness in a crisis situation when differences are put aside to
deal with immediate threats to life and property. Carroll, Cohn, Seesholtz and
Higgins (2005) have suggested, however, that shared norms of behaviour may be
important in situations where there is conflict between locals and outsiders about
firefighting tactics and priorities. Finally, AFTER a fire, when community members
are emotionally and physically exhausted, trustworthy characteristics related to
compassion (i.e. benevolence) may be most important because many community
members feel overwhelmed and unsure about what assistance is available to get
‘back on track’.
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8.3 - Theme 2: Trust is a multi-dimensional process
at the stage level
The second major theme of this research relates to the support found for a multidimensional conceptualisation of the trusting process in each management stage.
This finding confirmed a growing consensus in the broader literature that trust is a
multi-dimensional process (Dietz & den Hartog, 2006; Lewicki et al., 1998; Li,
2007; Mayer et al., 1995; McKnight et al., 2002; Rousseau et al., 1998). This
finding was also important because there is inconsistency in the conceptualisation
and measurement of trust in the natural resources and fire management context. The
competing conceptualisations view trust as resulting from either a decision heuristic
related to shared values between community member and agency (Cvetkovich & P.
Winter, 2003, 2007; Vaske et al., 2007; P. Winter & Cvetkovich, 2007, 2008b) or a
multi-dimensional and rational decision-making process (Davenport et al., 2007;
Liljeblad et al. 2009).

The findings from this research indicated that trusting intentions were influenced by
not only the decision heuristic of shared values, but also perceptions of
communication, beliefs about agency trustworthiness and, in some stages,
perceptions of cooperation and institutional assurances. Consistent with Liljeblad et
al. (2009), Davenport et al. (2007) and Leahy and Anderson (2008), the research
findings suggested that a multi-dimensional process approach to trust better captured
its complexities than the uni-dimensional model based on shared values.

The

paragraphs below discuss the relationships of the model constructs and their
importance to community members’ evaluations of agency trustworthiness and
intentions to trust.

8.3.1 The role of Shared Values in a multi-dimensional trust
model
The influence of Shared Values on Intention to Trust
The Shared Values construct (SVS) showed several interesting and important
relationships with the other model constructs. First, SVS showed small to moderate
direct effects on Intention to Trust for the DSE BEFORE, CFA BEFORE and
RCOW AFTER models. These direct effects were partially mediated by
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Trustworthiness in the CFA BEFORE and RCOW AFTER models. The finding of
direct effects on Intention to Trust by SVS suggested that part of an individual’s
intention to trust the agencies in the BEFORE and AFTER stages did not involve
their perceptions of agency communication or beliefs about the agencies’
trustworthiness.

This interesting finding may be explained by proponents of the Salient (i.e. Shared)
Values Similarity model who have argued that people base their trust on perceptions
of value similarity when reliable information about the trustee is absent (Earle &
Cvetkovich, 1995; Siegrist et al., 2002). The research in this thesis found that the
BEFORE and AFTER stages, where direct effects on Intention to Trust were
present, were also the stages in which respondents had most often marked ‘Unsure’
or ‘Not Applicable’ to questionnaire items. This indicated that respondents had less
familiarity with the agencies BEFORE and AFTER than DURING the fire. In other
words, the research found that shared values had direct effects on trusting intentions,
which were partially mediated by trustworthiness, in the stages that respondents
were least familiar with the agencies.

Previous research from social psychology has suggested that trustee reputation and
use of fair procedures may also predict trust or trustworthiness in low
familiarity/knowledge situations.

For example, when a trustor has no direct

experience with a trustee, the trustee’s reputation may influence the trustor’s
evaluation of trustee trustworthiness (Kramer, 1999).

Further, in a study of

procedural fairness and trust in an authority’s decisions, van den Bos, Wilke and
Lind (1998) have found that when people do not have information about an
authority’s trustworthiness, their reactions to the authority’s decisions are more
positive when the authority uses fair versus unfair procedures. Therefore, when
community members have little experience in which to base their trusting beliefs
(i.e. trustworthiness), they may also use perceptions of shared values, procedural
fairness and the reputations of the CFA, DSE and RCOW in their intentions to trust
these agencies.
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The relationship between Shared Values and Institutional Assurances
The research found another interesting relationship between SVS and the other
model constructs. SVS and Institutional Assurances covaried in each of the DSE
and RCOW models, but did not covary in the CFA models. This showed that
individuals’ perceptions of shared values with the agencies and the agencies’
institutional assurances were related in the DSE and RCOW models, but not in the
CFA models. These findings suggested that community members assessed whether
the government-based agencies shared their values by evaluating the agencies’
policies, procedures and regulations (i.e. institutional assurances). Conversely, this
relationship also suggested that respondents evaluated the agencies’ institutional
assurances by considering whether they were compatible with their own values.

The CFA appeared to be insulated from this association. This may be because the
CFA is a highly regarded organisation that is perceived to be independent of
government, part of the community and working in the community’s best interests
(Bushnell & Cottrell, 2007b; Paton, in press). This is important because it means
that government-based agencies must simultaneously address: 1) public perceptions
of the agency’s institutional assurances; 2) how those institutional assurances
demonstrate agency values; AND, 3) how agency values reflect community values.
Simply demonstrating that the agency shares the community’s values or that the
agency possesses sound institutional policies may not be sufficient to garner positive
evaluations of government-based agencies when the constructs are related in the
public’s mind.

8.3.2 The role of Communication in a multi-dimensional trust
model
Another important finding was that Communication was significantly associated
with Trustworthiness, showing moderate standardised estimates in all of the final
structural models in this research. The finding that Communication was important
in all stages and for all agencies reinforced the qualitative findings which identified
Communication as a factor affecting trust in each management stage.

It also

provided support to previous research which has found that communication
processes between agencies and communities are important in all stages of fire
management (McCool, et al., 2006; Taylor, Gillette, Hodgson, & Downing, 2005).
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The trusting process described in the structural models in which Communication
influences Trustworthiness was also an important finding because it outlined the
importance of these constructs to each other.

First, communication processes

provide a way for community members to better understand agency goals,
strategies, responsibilities and management processes (Shindler et al., 2002). In
turn, agency trustworthiness demonstrates an agency’s characteristics and actions in
undertaking management processes and implementing agency strategies. In effect,
Communication provides an opportunity for agencies to ‘talk the talk’ and
Trustworthiness demonstrates that agencies can ‘walk the walk’.

8.3.3 Other model constructs’ relationships with Intention to
Trust
One of the most important findings was that both the hypothesised and modified
models for each agency in each stage showed a significant path with moderate effect
sizes between Trustworthiness and Intention to Trust. Further, the modified models
showed significant, indirect effects for Communication and SVS on Intention to
Trust via Trustworthiness in most models.

These findings suggested that the

McKnight et al. (2002) conceptual process model adapted from the organisational
management literature was empirically supported in the context of the King Valley
study area. Although applications of this model have previously been empirically
tested and supported in other disciplines such as e-commerce (Walczuch &
Lundgren, 2004), and health and wellness (Song & Zahedi, 2007), this research
found that the McKnight et al. (2002) model also presented a useful way of
understanding the trust process at the stage level in a fire management context.

In the paragraphs above, the significance of the structural equation model constructs
and pathways has been discussed. However, the findings from this research also
provided insight into a number of potential model constructs that were measured in
the questionnaire but not included in the structural equation models because they
showed few significant correlations with the Trustworthiness and Intention to Trust
constructs. These findings are discussed below.
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8.3.4 The role of Disposition to Trust in a multi-dimensional
trust model
The Disposition to Trust construct was included in this research because it was part
of the McKnight et al. (2002) model. However, it had few significant relationships
of moderate effect size with other model constructs. This finding was not
completely unexpected.

The importance of Disposition to Trust in predicting

Trustworthiness and Intention to Trust has received mixed empirical support in
previous research. Johnson-George and Swap (1982) have found that the construct
is relevant in the early stages of a relationship but is not a significant predictor of
trust in established relationships. Similarly, McKnight et al. (2002) and Bigley and
Pearce (1998) have suggested that the construct is most significant when the trustor
has little experience with the trustee. This suggests that the reason the construct
held little significance in this study may have been because respondents were
reflecting on their past fire experience and so could be considered to have had an
established relationship with the agencies.

8.3.5 The role of Perceived Risk in a multi-dimensional trust
model
The questionnaire in this study also measured respondent perceptions of perceived
future fire risk. Previous research has shown an association between trust and risk
perceptions of technological hazards (Earle & Cvetkovich, 1995; Siegrist, 2002),
particularly when personal knowledge about a hazard is lacking (Siegrist &
Cvetkovich, 2002).

However, the research in this thesis found few significant

correlations of moderate effect size between the Risk Perception constructs and
Trustworthiness or Intention to Trust. This finding may be because most
respondents in this research rated themselves as highly knowledgeable about
wildfires. Siegrist and Cvetkovich (2002), in their study of trust and risk in multiple
hazards, also found no significant correlations between trust and risk judgements for
hazards about which people were knowledgeable.

8.3.6 Trustworthiness of and Intention to Trust government
vs. volunteer agencies
Findings from the structural equation models also showed that the questionnaires
worked differently for the government-based agencies (i.e. DSE, RCOW) versus the
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volunteer-based agency (i.e. CFA). Findings from the structural equation modelling
indicated that the constructs explained more variance in the government-based
agency models than in the CFA models. The percentage of variance explained for
Trustworthiness in the CFA models (BEFORE 69%; DURING 56%) was less than
in the DSE models (BEFORE 79%; DURING 72%) and the RCOW model (70%).
Similarly, the percentage of variance explained for Intention to Trust in the CFA
models (BEFORE 40%; DURING 54%) was less than in the DSE models (BEFORE
73%; DURING 75%) and the RCOW model (78%). These results suggested that
there were other unmeasured factors which accounted for around 50 percent of the
variance in Trustworthiness and Intention to Trust in the CFA models. Hogg (2007)
has suggested that aspects of group identity, self-categorisation and social attraction
can influence trust because people are likely to favourably view groups to which
they belong or to which they are attracted. Because the CFA is seen as part of the
community (Cottrell, 2007), these unmeasured aspects of social identity and group
context may account for some of the unexplained variance in the CFA models in this
research.

8.4 - Theme 3: Trust and Trustworthiness are not the
same construct
Much of the previous trust research in a fire management context has failed to
differentiate between the constructs of trust and trustworthiness. Authors from other
disciplines have also noted this problem in the broader trust literature (Dietz & den
Hartog, 2006; Hardin, 1993; Mollering, 2006). Both the qualitative and quantitative
findings from this research supported the differentiation of these constructs. First,
community member participants in the semi-structured interviews described both
their willingness to rely on agencies (i.e. intention to trust) and the agency
characteristics (i.e. trustworthiness) that made community members feel like they
could rely on the agencies. This finding led the research to adopt the McKnight et
al. (2002) trusting decision process model, which specifically differentiates these
constructs, for the quantitative phase of the research.

Importantly, the research found overall support for the McKnight et al. (2002)
model.

The research found that the Trustworthiness and Intention to Trust

constructs were uni-dimensional and internally consistent but lacked discriminant
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validity in the DSE models. This in turn, suggested that these constructs both
measured a larger, shared construct (i.e. trust) in the case of this agency. However,
the overall support found for the reliability and validity of the constructs in the
adapted model suggested that it was useful in understanding the trusting decision
process of community members in community-agency relationships.

The

differentiation of trust and trustworthiness constructs has important practical
implications, as discussed in the paragraphs below.

When applying literature from other contexts which have differentiated the trust and
trustworthiness constructs, it becomes apparent that the importance of differentiating
between trust and trustworthiness ultimately lies in what fire management agencies
wish to achieve in their interactions with communities.

If the goal of agency

interaction with communities is solely to build public confidence in agency
management strategies, then measures of trust need not be differentiated from
trustworthiness nor do they need to be differentiated from confidence. However, if
the goal of agency interactions with communities is to build relationships and
community-agency partnerships that go beyond mere public support and confidence
in policy, then differentiating between trust and trustworthiness is important because
it allows trust to be viewed as an active process. This is explained further in the
paragraphs below.

In contrast to this research, previous studies in the fire management context have
often used trust measures that ask respondents how much they trust the agency to
perform certain actions, such as managing fuel loads or providing useful information
(Vaske et al., 2007; G. Winter et al., 2004; P. Winter & Cvetkovich, 2007). These
measures are then combined to indicate a ‘level’ of trust. However, it can be argued
that these measures actually refer to agency trustworthiness rather than trust because
they refer to the agency’s ability to do certain things. Ability is not a component of
trust but is considered one of three measurable aspects of trustee trustworthiness
(Mayer et al., 1995; McKnight et al., 2002). Equivocating trust and trustworthiness
is a common mistake in studies of trust (Hardin, 1993; Mollering, 2006).

On the other hand, trust in these same fire management studies often has been
defined as a willingness to depend or rely on the agency (Cvetkovich & P. Winter,
2003; G. Winter et al., 2004). This ‘willingness to rely’, or trust, refers to the trustor
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taking some sort of action (Das & Teng, 2004; Kee & Knox, 1970). The trustor
must assume vulnerability to the trustee in some way if they are willing to depend
on them (Dietz & den Hartog, 2006; McEvily et al., 2003). Consequently, trust
measures require questions about this vulnerability, that is, what the trustor has done
or intends to do as a result of his or her evaluation of the agency’s trustworthiness
and other antecedent constructs. Just because the trustee (i.e. agency) is trustworthy
does not necessarily mean an individual will trust them (Mayer et al., 1995).
Therefore, if an agency’s goal of interaction is to build a two-way relationship with
community members, differentiating trust and trustworthiness provides insights into
this process and an understanding not only about public perceptions of the agency
(i.e. trustworthiness) but also about how individuals will act upon those perceptions
(i.e. intention to trust).
However, if an agency’s goal of interaction with the community rests solely in
gaining acceptance for management strategies through building public confidence in
agency actions, then measures of trust may not be required. Measures of confidence
may suffice. What makes trust a unique concept is that it implies vulnerability, risk
and uncertainty within a relationship (Hudson, 2004; Rousseau et al., 1998). Trust,
or a ‘willingness to rely’ is not a measure of an agency’s ability, benevolence and
integrity nor is it solely influenced by the trustor having confidence in agency
actions. For example, previous research has suggested that confidence is primarily
based on assessments of past performance (Earle et al., 2007; Dirks & Ferrin, 2001)
and refers to a passive acceptance that something will happen with certainty
(Blomquvist, 1997; Hardin, 1993; Luhmann, 1988).

Unlike trust, confidence

requires no vulnerability to the other party (Mollering, 2006). Confidence does not
require a relationship, just a passive acceptance that agencies will perform their jobs
because they have shown their competence in doing so in the past.

Trust, on the other hand, is an active consideration that the agencies may not
perform their jobs and that there is the potential for harm because of the agency’s
actions. Further, unlike confidence, this consideration rests not only on whether
community members think the agency is capable of performing a job (i.e. ability),
but also on whether community members perceive that the agencies will perform the
action with the community’s best interests at heart (i.e. benevolence) and in ways
that are acceptable to the community (i.e. integrity). Therefore, if the goal of agency
195

interactions with the community is solely to gain acceptance for management
actions, then public confidence in agency actions may be sufficient. However,
given the widespread acceptance of the need for community-agency partnerships in
wildfire management (CFA, 2008; DSE, 2005; McCaffrey, 2006; Paton & Wright,
2008; Elsworth et al., 2008; Olsen & Shindler, 2007; Ryan & Hamin, 2006; Shindler
et al., 2002), measures of trust which differentiate between trust and trustworthiness
will give agencies greater insight into community members’ mindsets in the trusting
decision process.

8.5 - Theme 4: Community-agency trust changes over
the course of a wildfire event
The fourth major finding of this research was the support for a process perspective
at the event level. One of the objectives of the research was to explore how trust
changed over the course of a wildfire event. Using McCool et al.’s event-based
framework, this research qualitatively explored how interview participants described
trust increasing or decreasing in each management stage and over the course of a
wildfire event. Then, these descriptions of changing community-agency trust levels
were related to transformational trust models from the literature to identify the
different forms that trust might take in a fire management context. This represented
a unique approach to examining the trust process at the event level. The next
subsection discusses how trust in a particular stage affected trust in other stages and
the practical implications of this for wildfire management.

The subsequent

subsection relates these findings to the transformational trust models found in the
broader literature.

8.5.1 How trust in one stage affects trust in other stages
The findings showed that community-agency trust had the potential to increase or
decrease in each management stage. Analysis of participant responses revealed that,
for some participants, the lack of a relationship with the agencies in the BEFORE
stage led to trust being primarily based on outcomes in the DURING stage.
Additionally, prior, negative experiences with the DSE BEFORE the fire caused
other participants to question the agency’s trustworthiness, that is, the agency’s
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ability to make competent decisions in the best interests of the community DURING
the fire.

The findings also showed that negative outcomes from the DURING stage had the
potential to diminish community-agency trust if these outcomes could not be
justified by participants.

However, trust diminished through perceived agency

actions or inactions in the DURING stage had the potential to be rebuilt in the
AFTER stage if agencies could provide an explanation for ‘why’ events occurred.
An unsatisfactory explanation or resolution could result in a complete breach of trust
in situations where life was considered threatened.

These findings are consistent

with several previous studies.

Kumagi et al. (2004) have discussed how community members tend to attribute the
cause of negative outcomes to factors associated with fire agencies and nature
instead of their own actions or inactions. Toman et al. (2008) and Olsen and
Shindler (2010) both have noted that attributions of blame can create challenging
barriers to building trust in the post-fire environment. Prior and Paton (2008) have
also provided evidence of this ‘attribution bias’ in their study of a community
affected by wildfires in Tasmania in 2006. In their study, trust in the fire agencies
was reduced when residents attributed losses to perceived inadequate action by the
managing agencies.
Importantly, the research in this thesis confirmed that this ‘blaming’ phenomenon
can result in complete breaches of trust DURING and AFTER a fire if not handled
sensitively by managing agencies. Most, but not all, participants in this study who
suffered extensive destruction of property or felt that they or their loved ones lives
had been threatened had sought an explanation for events from the managing agency
in charge. When explanations were not forthcoming to these participants, they
described complete losses of trust in the agencies they perceived to be responsible.

Research suggests that agencies and agency staff members attempting to negotiate
this difficult situation may do well to apologise in some situations but not others
(Ferrin, Kim, Cooper, & Dirks, 2006; Kim, Ferrin, Cooper, & Dirks, 2004). Trust is
repaired more successfully when distrusted parties apologise for violations
concerning matters of competence but deny culpability for violations relating to
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integrity (Kim et al., 2004). Furthermore, trust repair also hinges on subsequent
evidence of guilt or innocence. Trust repair is more successful if parties have
apologised when evidence of guilt is later found. Conversely, if the distrusted party
is later found innocent, trust repair is more successful if they have initially denied
responsibility (Kim et al., 2004).

Because many interview participants had few interactions with the DSE and CFA
BEFORE the fire, the DURING stage was the catalyst for many participants’
relationships with fire management agencies. However, the uncertain nature of
wildfire hazards and the external factors beyond the control of managing agencies
preclude a guarantee of positive outcomes in a wildfire emergency. Communityagency trust based by default on fire outcomes poses a tenuous route to trust. For
example, previous research has shown that timing is important to trust. Breaches of
trust early in a relationship can have significant, negative consequences that are
difficult to overcome (Lount, Zhong, Sivanathan, & Murnighan, 2008; Kim et al.,
2004).

Initial experiences and information (i.e. trust breaches) create strong

impressions that resist subsequent ones (Lewicki & Bunker, 1996). Therefore,
negative outcomes in a wildfire emergency could have devastating consequences for
community-agency trust if relationships begin DURING a fire.

However,

community members who have developed a prior, positive relationship with
agencies BEFORE the fire may be more likely to give ‘the benefit of the doubt’ to
agencies if response outcomes are adverse.

The importance of developing

relationships BEFORE a fire is underscored by McCool et al. (2006) and Toman et
al. (2008). Both studies suggest that relationships DURING and AFTER a fire
respectively, are predicated on relationships developed prior to the fire.

8.5.2 Forms of trust in a fire management context
The discussion of research findings in the section above examined how trust
increases or decreases in each management stage and how these changes affected
trust in other stages. However, this research also used transformational trust models
to explore how increasing or diminishing trust levels might correspond to different
forms of trust described in the organisational management literature [Figure 2.7].
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The lack of a relationship with fire management agencies described by many of the
semi-structured interview participants may lead to a calculative-based form of trust.
This form of trust occurs when trustors are unsure about whether they should trust a
trustee but conclude that the benefits outweigh the costs (Dietz and den Hartog,
2006). It is likely that most community members will feel that the benefits of
relying on the agencies to prepare for and respond to wildfires outweighs the costs
of ‘going it alone’ in property preparation and defence. However, transformational
trust models have suggested that this form of trust can diminish into distrust when
expectations are not confirmed (Dietz and den Hartog, 2006).
This potential for distrust suggests the importance of developing ‘knowledge-based’
trust in community-agency partnerships. This form of trust, based on frequent and
permanent contact and the predictability of the other party’s actions, draws on both
emotion and cognition. ‘Knowledge-based’ trust can be developed by ensuring that
there are inclusive and meaningful opportunities for public participation in fire
preparation and recovery.

These opportunities may best be achieved through the

interactive forms of communication advocated by McCaffrey (2004), Toman et al.
(2008), Burns et al. (2008) and others. Such opportunities allow community
members to develop expectations related to the roles and responsibilities of fire
management, not only for agencies but also for themselves (Bushnell & Cottrell,
2007b). As a result, it is less likely that community members’ expectations of the
agencies will be disconfirmed and that trust will diminish into distrust.

Similarly, in their study of community-agency trust in a grassland management
context, Davenport et al. (2007) have concluded that increased interaction between
community members and agency personnel has the potential to increase trust in the
agency itself. Davenport et al. have proposed that ‘relational trust’, built through
increased interaction, is preferable to calculative-based trust formed by cognitive
judgements about perceived costs and benefits of the relationship. Relational trust
may be based on knowledge and predictability or emotional commitment and shared
identities.

The findings in this research suggested that relational trust based on emotional
commitment and shared identities may not provide the best route to communityagency trust.

Some participants who perceived themselves as completely self199

reliant often did not feel they shared values with the agencies. These participants
often critically analysed agency actions but did describe how they trusted individual,
highly-skilled staff members. These participants also trusted the agencies to provide
accurate, timely, reliable information during the fire. This form of trust is similar to
‘critical trust’, described by Pidgeon, Poortinga and Walls (2007) as lying between
outright scepticism (i.e. deterrence or calculus-based trust) and uncritical emotional
acceptance (i.e. identification-based trust).
Similarly, ‘knowledge-based’ trust is considered by some authors to be a form of
trust lying between shared values/identity and calculative trust [Table 2.7]. The
research in this thesis showed that those participants who had no relationship with
the agencies prior to the fire felt they had no basis on which to consider trust until
the crisis eventuated. In these circumstances, striving for trust built on shared
values and identity may be impractical. Establishing a relationship with this type of
community member is essential for agencies, but knowledge-based trust may
provide a sufficient base for a community-agency partnership. Trust based in both
cognition and emotion may also mean that community members do not uncritically
rely on the agencies and become complacent to wildfire hazards.

While

identification-based trust and shared values may be an ideal to strive for,
knowledge-based trust may be a sufficient, and sometimes preferable, form of trust
in community-agency partnerships.

8.6 Concluding remarks
The occurrence of more frequent and severe fires has created an increasing urgency
to create partnerships between fire management agencies and fire-prone
communities. It has been recognised that the development and maintenance of
positive community-agency relationships is fostered through trusting interactions
between communities and the managing agencies. Consequently, the main aim of
this study was to better understand the role of community-agency trust in wildfire
management among the stages of a wildfire event.

The research used an overarching event-based framework and two specific trust
process models to explore community-agency trust in each management stage (i.e.
BEFORE, DURING, and AFTER) and over the course of a wildfire event.
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Combining an event-based approach with a process perspective underscored that
effective trust building and maintenance cannot be achieved through a one-size-fitsall approach. The findings showed that community member perceptions of agency
communication, cooperation, trustworthiness and integration of local concerns and
knowledge affect trust in each stage of a fire event. However, a one-size-fits-all
approach may be ineffective in building trust because these common factors worked
in different ways in each management stage. The findings also showed that
community-agency trust is dynamic and can increase or decrease in each
management stage. Furthermore, community-agency trust in one management stage
affects trust in subsequent stages.

In a positive sense, this gives agencies the

opportunity to influence trusting relationships at each management stage.

By

focussing on the different ways each common factor works in a particular
management stage and the linkages of trust among stages, agencies can target their
community engagement strategies to each management stage while still maintaining
the ‘big picture’ of community-agency trust for the event as a whole.

Importantly, the research findings have extended previous accounts of factors
important to community-agency trust in general by identifying factors for each
specific management stage and then describing how those factors are similar and
different. The research has also found support for the McKnight et al. model of the
trusting decision process and the conceptualisation of trust and trustworthiness as
distinct constructs influenced by multiple antecedent constructs.

Providing

empirical evidence of support for this conceptualisation of trust is important because
it provides a new way to understand community member beliefs and intentions. The
model provides trust measures which go beyond measuring community member
confidence in agency actions. The model provides measures of community member
beliefs about agency trustworthiness and both general and specific actions that
community members intend to take based on their willingness to depend on the
agency.

Because effective wildfire management requires a trusting partnership

between managing agencies and communities in fire-prone areas (CFA, 2008; DSE,
2005; McCaffrey, 2006; McCool, et al., 2006; Olsen & Shindler, 2007; Ryan &
Hamin, 2006; Shindler et al., 2002), the support found for this conceptualisation of
trust is important in providing a more comprehensive understanding of the trusting
process in each management stage.
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8.6.1 Reflection on methodology
The two-phase research in this thesis used both qualitative and quantitative methods.
This approach has provided greater insight into the trusting process than could have
been achieved with either method alone. The qualitative methods (i.e. semistructured interviews) were able to gather rich detail from multiple perspectives
about how trust worked as a process at the stage and event levels. Because of this
first phase of research, the quantitative phase could ground its constructs and
measures in local understandings of community-agency trust. However, when valid
measures for the identified factors affecting trust could not be found in the existing
literature for adaptation to this research, it was necessary to create measures to cover
these factors (i.e. constructs). This was problematic in some cases and evidence of
construct validity may have been stronger had it been possible to use existing scales
from the literature. For example, the creation of scales based solely on the interview
findings resulted in the Institutional Assurances scale not showing the level of
convergent validity required in the rigorous assessments conducted. Similarly, the
lack of discriminant validity of some model constructs for the DSE means that
further work will be required to ensure that the measures work for all agencies in all
stages.

The overall support found for the models, however, demonstrates the

benefits of using a sequential mixed methods design to explore understandings of
trust in a local context and then investigate these findings quantitatively with a
larger cohort of community members.

8.6.2 Directions for future research
Although this research has contributed to understandings of trust in the fire
management context, there are several ways future research could build upon the
findings presented here.

First, the structural equation models showed that the

trusting decision process worked differently in the CFA models versus the DSE
models. For example, the variance explained in the CFA models was less than for
the DSE.

Exploring ‘why’ trust in the lead managing agencies of each stage

differed was not an objective of this research; however, it would be useful to have a
better understanding of why these difference occur. The literature suggests that
measures such as reputation and group-identity may provide further insight into the
differences of trust between lead agencies (Hogg, 2007; Kramer, 1999).
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Second, the qualitative findings in this thesis confirmed previous research which
suggests that trust in organisations is different to trust in individual agency staff
(Davenport et al., 2007; Leahy & Anderson, 2008). The quantitative research in this
thesis focussed on trust at the organisational level, but there is considerable potential
to investigate the interactions between these levels of analysis.

Third, this research found that community members had little experience with the
DHS AFTER a fire, even though it was one of the lead managing agencies in the
recovery stage. Furthermore, community member descriptions of interactions with
the DSE and CFA AFTER the fire were largely limited to rehabilitation of private
property damaged by agencies during firefighting efforts. It would be valuable for
future research to explore the roles of the multiple recovery agencies, using both
agency and community perspectives, to identify how recovery agencies could be
better integrated to provide a more coordinated and holistic recovery effort.
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Appendix 1 - Community member interview
participant characteristics
Community Member Interview Locales (Interview n = 26)
Cheshunt/South Cheshunt

4

Edi Upper

3

Myrrhee

5

Rose River

2

Tolmie

3

Whitfield

4

Whitlands

1

Other

4
Male
21
< 65
years
31

Female
17
> 65
years
7

CFA volunteer or family member in
CFA at time of 06/07 fires (n=26)

Yes

No

17

9

Had children under age 18 living at
home at time of fires (n=26)

Yes

No

8

18

Had fires burn onto property during
fires (n=26)

Yes

No

16

10

Total Number of Interview
Participants
(n=38)

Female

Male

Couples

5

9

12

FullTime
35

PartTime
3

Gender
Age

Full/Part-time Residents
(n=38)
Length of Residence in District (n=38)
<1 – 10 Years
11-20 Years
21-30 Years
31-40 Years
41> Years

Property Size (n=26)

Income Source (n=26)

8
10
6
6
8
< 40 ha
16
Onfarm
only
9

> 40 ha
10
Some/all
off-farm
17
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Appendix 1 - Community member interview
participant characteristics (continued)
Farm Enterprise Type (n=16)
Grazing/Dairy
Cropping
Grapes/Grazing

9
3
4

Primary Occupation Category (n=38)
Agriculture
Education

12
2

Government Department

3

Health Services
Hospitality/Retail
Retired
Self-Employed (not agriculture)
Other

6
6
4
4
1
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Appendix 2 – Semi-structured interview guide
I’d like to start off with hearing about your experiences with the fires in 2006/07 and
how they impacted you.
1) Can you please tell me about your experiences with the 06/07 fires?
Follow-ups if necessary:
Had you experienced a bushfire before the 06/07 fires?
How were your experiences in the 06/07 fires similar or different
to previous fires?
Now I’d like to talk to you about experiences with other people in relation to the
fires. As we discussed on the phone, in my research I’m interested in finding out
how trust influences fire management strategies in the preparation for, response to
and recovery from bushfires.
2) Please describe an event before, during or after the recent fires which either
strengthened or diminished your trust in a particular person, organisation or
agency.
Follow-ups:
What were the main factors that made you feel like you could/could not trust
him/her/them?
What other things contribute to/diminish your trust in him/her/them?
I’d also like to talk about how the relationship you’ve described may have changed
over time. Thinking about the event you described before,
3) How have your feelings about trusting ______ changed since the event you
described?
Follow-ups:
What actions or events have made you change your feelings?
How are your feelings now different to the trust/lack of trust you had in
_____ before the event occurred?
Thinking about your experiences with the 06/07 fires and about fires that may start
in the future:
4) What do you think is most important in being able to trust others:
a) before the fire
b) during the fire
c) after the fire?
Finally, trust is a very commonly used term, but we may not all be talking about the
same thing when we use the word.
5) If you had to write a definition for a dictionary for how you define trust, what
would that definition be?
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Appendix 3 - Mail survey respondent characteristics

Median length of involvement (years)

Before
(n=105)
65
35
Before
(n=105)
55
18
86
Before
(n=99)
7.5
Before
(n=105)
44
56
Before
(n=102)
47
53
Before
(n=43)
23

During
(n=93)
62
38
During
(n=93)
56
26
86
During
(n=87)
7
During
(n=92)
42
58
During
(n=92)
49
51
During
(n=40)
26.5

After
(n=109)
67
33
After
(n=108)
56
26
92
After
(n=103)
6
After
(n=109)
49
51
After
(n=103)
36
64
After
(n=53)
14

Occupation Category

Before
(n=103)

During
(n=92)

After
(n=109)

Agriculture (%)
Self-Employed (not agriculture) (%)

40
17

47
14

38
15

Government Department (%)

11

10

18

10
5
18
Before
(n=110)

10
5
14
During
(n=101)

5
5
19
After
(n=116)

Did Not Experience Fires (%)

7

0

0

Smoke (%)

91

97

97

Fire-Related Health Problems (%)
Uncertainty about Fire (%)
Absence from Home/Work Duties (%)

27
67
50

37
77
64

28
72
55

Loss of Farm/Other Business Income (%)
Direct Contact with Agency Personnel
re: Fire (%)
Volunteered in Fire Response or
Support Roles (%)
Damage to Property or Assets (%)
Loss of Property or Assets (%)

29

46

34

64

70

67

50

59

60

25
21

44
32

28
25

Gender
Male (%)
Female (%)

Age
Median (years)
Minimum (years)
Maximum (years)

Education
Mean years post-primary

CFA Member
Yes (%)
No (%)

CFA Family Member
Yes (%)
No (%)

CFA Involvement

Other (%)
Home Duties (%)
Retired (%)

Experiences in 2006/07 Fires
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Appendix 3 - Mail survey respondent
characteristics (continued)
Before
(n=104)
32
27
23
18
Before
(n=102)
25
.08
850
Before
(n=109)
5
95
Before
(n=109)
95
5
Before
(n=102)
92
8
Before
(n=104)
16.5
Before
(n=103)
18

During
(n=92)
44
24
21
11
During
(n=92)
50
.08
1295
During
(n=101)
4
96
During
(n=101)
96
4
During
(n=96)
88
11
During
(n=98)
16
During
(n=97)
15

After
(n=106)
34
25
27
14
After
(n=105)
25.5
.08
800
After
(n=113)
4
96
After
(n=115)
93
7
After
(n=111)
93
7
After
(n=111)
16
After
(n=111)
15

Minimum (years)

.75

1

1

Maximum (years)

74

86

63

Before
(n=103)

During
(n=97)

After
(n=109)

Place of Most Previous Residence

77
23
Before
(n=79)

82
18
During
(n=82)

83
17
After
(n=92)

Large Regional Centre or Major City (%)

24

34

40

Rural Township (%)

32

22

22

Rural Property outside RCOW (%)
Rural Property in RCOW (%)
Overseas (%)

24
20
0

17
26
1

23
13
2

Property Distance to Bush
Less than 100 metres (%)
101-500 metres (%)
500 metres – 1 kilometre (%)
More than 1 kilometre (%)

Property Size
Median (ha)
Minimum (ha)
Maximum (ha)

Home Ownership
Rent (%)
Own (%)

Principal Place of Residence
Yes (%)
No (%)

Home Insurance
Yes (%)
No (%)

Length of Home Ownership
Median (years)

Length of Residence
Median (years)

Previously Lived Elsewhere
Yes (%)
No (%)
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Appendix 4 – BEFORE, DURING, AFTER Questionnaires
See insert at the back of this thesis
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Appendix 5 - Construct definitions
Bushfire Experience
(Stage: B, D, A)

The number of fire experiences a respondent had
in the 06/07 fires and in years other than 06/07

Risk Perception
(Stage: B, D, A)

Beliefs about the likelihood and severity of harm
to an individual and his/her community in future
bushfires

Knowledge
(Stage: B, D, A)

Self-assessed knowledge about fire behaviour
and fire preparation and response activities

Confidence
(Stage: B, D, A)

Beliefs regarding personal capacity to act before
and during a bushfire

Communication
(Stage: B, D, A)

Sharing and/or providing information within and
between agencies and between agencies and
community members

Interagency
Cooperation -Planning
(Stage: B)

Planning that is visible to the public and
conducted together by multiple agencies and local
government to define roles, responsibilities and
cooperation for all fire management stages

Interagency
Cooperation -Cooperation
(Stage: D)

The extent to which agencies are visibly seen to
be working together at the fire-front and
understood to be working together in incident
command structures

Interagency
Cooperation -Coordination
(Stage: A)

Providing recovery services that: 1) are not
duplicated by multiple agencies; and, 2) minimise
number of property visits and individual agency
staff attending properties

Institutional
Assurances*
(Stage: B, D, A)

The belief that needed structural conditions are
present to enhance the probability of positive
outcomes

Integration of Local
Concerns
(Stage: B)

The extent and manner in which local government
and agencies address local concerns regarding
wildfire and land management issues

Integration of Local
Knowledge
(Stage: D)

The extent to which local knowledge (eg. weather
and wind patterns, access track locations,
topography) is integrated into the response stage
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Reduction of
Uncertainty
(Stage: D)

Any actions by agencies, agency staff or other
individuals that reassure residents that they are
not alone in the response stage and/or lessen
their fear or apprehension Factor also includes
whether residents felt lack of agency assistance
was justified or unjustified

Immediacy
(Stage: A)

Provision of recovery assistance as soon as it is
safe to do so after the fire front has passed

Whether the assistance offered and provided
satisfied perceived community and individual
Perceived Needs Met needs (eg. provision of fodder, fencing
(Stage: A)
assistance, mental health services, recovery
grants)

Negative Outcomes
Resolved
(Stage: B, D, A)

Whether agencies or Council addressed issues
resulting from actions taken or not taken during
the fire (eg. repair and/or rehabilitation of private
property damaged during response), provided
satisfactory answers to citizen questions
regarding these issues and/or provided closure for
the negative events

Trustworthiness
(Stage: B, D, A)

The characteristics of agencies and agency
personnel that promote placement of trust in that
person or agency, such as honesty, ability,
transparency, consistency and open-mindedness

Disposition to Trust*
(Stage: B, D, A)

The extent to which a person displays a tendency
to be willing to depend on others across a broad
spectrum of situations and persons

Intention to Trust*
(Stage: B, D, A)

Occurs when a trustor is securely willing to
depend, or intends to depend, on the trustee
overall and for specific actions

Shared Values
(Stage: B, D, A)

The judged similarity between the trustor’s values
and the values of the trustee

*Construct Definition Source: McKnight et al. (2002)
B=BEFORE; D=DURING; A=AFTER
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Appendix 6 – Questionnaire items and their source
Questionnaire sections identical for BEFORE, DURING,
AFTER
Section: Your Experiences with Bushfire
1. Have you ever experienced a bushfire, other than in 2006 or 2007?
[Please circle your answer.]
YES NO
IF NO: Please go to Question 2.
IF YES: Please indicate if you experienced any of the following items in your past bushfire
experience(s). [Circle YES or NO in the right-hand columns].
Types of Experiences In Past Bushfires (NOT 06/07)
Smoke from the fires
Fire-related health problems
Uncertainty about the fire situation
Work absence or loss of business income
Direct contact with fire management agency personnel about the
threat posed by an approaching fire
Volunteered in fire response or assisted in support roles
Damage to property/assets (eg. house, livestock, pasture, fences,
outbuildings, private bushland)
Loss of property/assets (eg. house, livestock, pasture, fences,
outbuildings, private bushland)

YES

NO

YES
YES
YES
YES

NO
NO
NO
NO

YES

NO

YES

NO

YES

NO

YES

NO

2. Did you live in this district (Rural City of Wangaratta) at any time between
December 2006 and February 2007? [Please circle your answer. YES NO
IF NO: Go to the next page.
IF YES: Please indicate if you experienced the following items during any of the bushfires which
occurred in the district between December 2006 and February 2007 (eg. King Valley Complex fires
and Tatong fire). [Circle YES or NO in the right-hand columns].
Types of Experiences During 06/07 Bushfires
Smoke from the fires
Fire-related health problems
Uncertainty about the fire situation
Work absence or loss of business income
Direct contact with fire management agency personnel about the
threat posed by an advancing fire
Volunteered in fire response or assisted in support roles
Damage to property/assets (eg. house, livestock, pasture, fences,
outbuildings, private bushland)
Loss of property/assets (eg. house, livestock, pasture, fences,
outbuildings, private bushland)

YES

NO

YES
YES
YES
YES

NO
NO
NO
NO

YES

NO

YES

NO

YES

NO

YES

NO

Source for items: Qualitative Interviews
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Section: Bushfire Risk
This section seeks your view on the likelihood of future bushfires in your district and
how they may affect you and your community. We are interested in your opinion about
the likelihood of bushfire in your district in the next 5 years and in the next 20 years.
[Examine the response options below. For each statement in the table, place the number of
your response in the YOUR VIEW column.]
RESPONSE OPTIONS
Highly
Somewhat
Unlikely
Unlikely
Unlikely
1

2

Unsure

Somewhat
Likely

Likely

Highly
Likely

4

5

6

7

3

Bushfire Risks

YOUR
VIEW

In the Next 5 Years…
A bushfire will threaten my property.
A bushfire will damage my property.
A bushfire will threaten my local community.
A bushfire will cause serious impacts to my local community.
In the Next 20 Years…
A bushfire will threaten my property.
A bushfire will damage my property.
A bushfire will threaten my local community.
A bushfire will cause serious impacts to my local community.
1. How serious do you feel the negative consequences of future bushfires will be to you
personally? [Please circle your answer below.]
Not at all
Serious

Minimally
Serious

Fairly
Serious

Serious

Extremely
Serious

Unsure

1

2

3

4

5

6

2. How severe do you feel the impact of future bushfires will be in your district?
[Please circle your answer below.]
Not at
all
Severe
1

Very
Low
Severity
2

Low
Severity

Moderate
Severity

High
Severity

3

4

5

Very
High
Severity
6

Unsure
7

Source for items: Arvai, et al. 2006; Martin et al. 2008
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Section: Your Knowledge and Confidence about Bushfires
In this section we would like you to provide an assessment of your knowledge about a
number of different topics. [Examine the response options below. For each topic in the table, place
the number of your response in the YOUR VIEW column.]
RESPONSE OPTIONS
No
Knowledge

Very little
knowledge

Some
Knowledge

Sound
Knowledge
(sufficient to
act)

1

2

3

4

Very Sound
Knowledge
(could give a
detailed
explanation)
5

Topics

Not
Applicable
7
YOUR
VIEW

How bushfires behave in response to wind, weather and topography in my district
How bushfires spread
How to identify and remove fire risks around the home
How houses can be set alight during a bushfire
What should be considered in making the decision to ‘Leave Early or Stay and
Defend’ (eg. physical ability to defend property, weather conditions, etc.)
What you should do to prepare yourself for a bushfire
What you should do to prepare your property for a bushfire
What you should do to actively defend your property during a bushfire
In this section we would like you to provide an assessment of your confidence in certain actions
you might take before and during a bushfire. [Place the number of your response in the YOUR VIEW
column.]
RESPONSE OPTIONS
No
Little
Confidence
Confidence
1
2

Some
Confidence
3

Confident
4

High
Confidence
5

Actions

Not
Applicable
6
YOUR
VIEW

Making the decision to ‘leave early’ or ‘stay and actively defend’
Knowing and recognising my triggers to ‘leave early’
Implementing my bushfire plan
Maintaining the safety of myself and other people on my property if I stay
Protecting my house from significant damage if I stay
Protecting my assets (other than my home) if I stay

Source for Items: CFA Living in the bush: Bushfire survival plan workbook
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Section: Personal Bushfire Plans and Property Protection
1. Do you (and your family) currently have a bushfire plan for your property?
[Please circle your answer below.]
Not
Started

Early
Stages

Halfway

Well
Advanced

Completed/
Ongoing

Not
Applicable

2. If you have a bushfire plan, please indicate whether your current bushfire plan includes
each of the actions in the table below. [Please circle YES OR NO in the right-hand columns.]
Actions Included in Bushfire Plan
Which family members will ‘stay’ and which will ‘leave early’ in a
bushfire
How to prepare our property for bushfire
What we will do with our pets and other animals
What each family member who stays will do during the fire
Alternative plans if some members of household are away from our
property when a fire begins
Other (please list):

YES

NO

YES

NO

YES
YES
YES

NO
NO
NO

YES

NO

YES

NO

3. How much property preparation did you complete for the current (2008/09) bushfire season?
[Please circle the appropriate answer.]
No
Preparation

A Little
Preparation

Some
Preparation

A Lot of
Preparation

Not
Applicable

4. Please indicate in the table below which actions you (and your family) took to prepare
your property for the current bushfire season. [Please circle YES or NO in the right-hand
columns.]
Property Preparation Actions Included

YES
YES
YES
YES
YES
YES

NO
NO
NO
NO
NO
NO

Purchased firefighting equipment (eg. hoses, firefighting pump, non-mains
water supply storage)

YES

NO

Other (please list):

YES

NO

Cleaned leaves out of gutters
Raked up leaves and twigs near the house
Moved fuel supplies and other flammable items away from house
Pruned trees and shrubs to prevent fire spreading into tree tops
Sealed gaps in roof, windows and doors

Source for Items: CFA Living in the bush: Bushfire survival plan workbook
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Section: Background Information
1. Are you male or female? [Please circle your answer.]

MALE

FEMALE

2. What is your age? [Please write in your answer.]

YEARS___________

3. What is your main occupation (eg. farmer, teacher, accountant, investor, retiree, etc.)?
Occupation___________________________________________________
4. How many years of post-primary school education have you completed?
[Please write in the number of years of completed full-time study or full-time equivalent.]
YEARS___________

5. Are you a Country Fire Authority (CFA) volunteer or member? [Please circle your answer.]
YES
IF NO: Go to Question #8.
IF YES:
6. How long have you been a CFA member?

NO

YEARS___________

7. What is the highest level of CFA training you have completed (eg. crew
member, crew leader, strike force team leader)?
Training_____________________________________________________
8. Do you have family members who are CFA members? [Please circle your
answer.]
YES

NO

9. Estimate the average number of hours per week spent attending activities for any
voluntary groups (eg. church, service clubs, CFA) in the past 12 months.
Hours per week__________________

10. How far away is the nearest public bushland to your property boundary?
[Please circle your answer below.]
Less than
100 metres

101-500 metres

501 metres to
1 kilometre

More than
1 kilometre

11. What is the size of your property? [Please indicate if hectares or acres used.]
_________________Ha/Acres
12. Do you rent or own this property? [Please circle your answer.]
RENT
OWN
IF RENT: Go to Question 15.
IF OWN: Go to next question (#13).

13. How long have you owned this property? [Please write in number of years OR if you have
owned this property for less than a year, please write in number of months.]
Months_________ OR Years_____________
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14. Do you plan to live permanently on this property in future years?
[Please circle your answer.]
YES

NO

15. Is this property currently your principal place of residence? [Please circle your answer.]
YES
IF NO: End Survey
IF YES:
16. How many people, including you, currently live full-time at your property?

NO

__________People
17. How long have you lived at this property? [Please write in number of
years OR if you have lived at this property for less than a year, please
write in number of months.]
Months_________ OR Years ____________
18. Have you lived elsewhere (other than for education or training) in the past?
[Please circle your answer.]
YES

NO

IF YES:
19. Which of the following options best describes where you lived previously?
[Please circle your answer below.]
Large
regional
centre or
major city

Rural
township

Rural
property
outside
RCOW

Rural
property in
RCOW

Overseas
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Statements for the BEFORE questionnaire
BEFORE Section: Your Views on Bushfire Management
RESPONSE OPTIONS
Strongly
Disagree
Disagree
1
2

Scale Item

Not Sure

Agree

3

4

Item Source

Coop

rle

Qual Interviews

Coop

adv

Qual Interviews

Inst

prv

Qual Interviews

Inst

prp

Qual Interviews

Inst

dcjb

Shindler et al.
(2009)

Inst

pld

Qual Interviews

LC

opp

Qual Interviews

LC

plnl

Qual Interviews

Com

inf

Qual Interviews

Com

prop

Qual Interviews

Com

prs

Qual Interviews

Com

qui

Qual Interviews

Com

men

Qual Interviews

TW

B1

TW

B2

McKnight et al.
(2002)
Mayer & Davis

TW

B3

Mayer & Davis

(1999)
(1999)

Strongly
Agree
5

Not
Applicable
6

Statement
I am aware that DSE, CFA and Council work
together to define their roles and
responsibilities for bushfire emergencies.
DSE, CFA, and Council provide consistent
advice and information about bushfire preparation.
I feel confident that bushfire prevention strategies
implemented by the fire management agencies in
my district make bushfire risk levels acceptable.
I feel confident that bushfire preparation
strategies implemented by fire management
agencies in my district make bushfire risk levels
acceptable.
Local ___ personnel are prevented from doing
their job because of state-level restrictions and
regulations.
Planned burning strategies in Victoria have
enough safeguards to make me feel assured
there is little chance of a planned burn
escaping and becoming a bushfire in my district.
To my knowledge, the bushfire management
planning process provides meaningful
opportunities for community member
participation.
In my experience, the bushfire management
planning process addresses community needs
and concerns.
The ___always informs me about fire
preparation/prevention activities in my district
which may affect me.
The ___ provides information that would help me
effectively prepare my property so that it is
defendable during a bushfire emergency.
The ___ provides useful information that would
help me effectively prepare myself emotionally
to cope with a bushfire emergency.
In my experience, the ___ responds quickly to
community member requests for information
about bushfire planning and preparation on
public/private land.
To my knowledge, the ___ responds in a
meaningful way to community member concerns
about bushfire-related issues.
In my experience, the ___ acts in the best
interest of community members.
The ___ will go out of their way to help me.
My needs and concerns are very important to ___.
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TW

I1

Shockley-Zalabak
et al. (2000)

TW

I2

Tyler (2003)

TW

I3

TW

K1

Robinson (1996)
McKnight et al.
(2002)
McKnight et al.
(2002)

The ___ follows through with what it says.
The ___ tries hard to be fair when making fire
planning decisions.
The ___ is open and up-front with me.
The ___ is competent in its fire planning roles.

The ___ is very knowledgeable about fire
preparation.
___ personnel approach their fire preparation jobs
TW
K3
McAllister (1995)
with professionalism and dedication.
Coop=Cooperation; Inst=Institutional Assurances, LC=Local Concerns;
Com=Communication; TW=Trustworthiness
TW

K2

BEFORE Sections: Community Member Relationships
Your Actions Before and During Future
Bushfires
Fire Agency Management Objectives
RESPONSE OPTIONS
Strongly
Disagree
Disagree
1
2

Not Sure

Agree

3

4

Scale Item Item Source
Dispo

Dis1

McKnight et al.
(2002)

Dispo

Dis2

McKnight et al.
(2002)

Dispo

Dis3

Dispo

Dis4

Dispo

Dis5

Dispo

Dis6

Dispo

Dis7

Dispo

Dis8

Dispo

Dis9

Dispo

Dis10

INT

Wd1

INT

Wd2

INT

Fa1

McKnight et al.
(2002)
McKnight et al.
(2002)
McKnight et al.
(2002)
McKnight et al.
(2002)
McKnight et al.
(2002)
McKnight et al.
(2002)
McKnight et al.
(2002)
McKnight et al.
(2002)
Adapted from
McKnight et al.
(2002)
Adapted from
McKnight et al.
(2002)
Adapted from
McKnight et al.
(2002)

Strongly
Agree
5

Not
Applicable
6

Statement
In general, people really do care about the
well-being of others.
Most of the time, people care enough to try to
be helpful, rather than just looking out for
themselves.
In general, most people keep their promises.
I think people generally try to back up their
words with their actions.
Most people are honest in their dealings with
others.
I believe that most working people do a very
good job at their occupation.
Most workers are very knowledgeable in their
chosen field.
A large majority of workers are competent in
their area of specialty.
I usually trust people until they give me a reason
not to trust them.
I generally give people the benefit of the doubt
when I first meet them.
I’m prepared to rely on the ___ to respond to a
bushfire emergency in my district.
I believe that I could count on ___ to minimise
losses on public land during a bushfire
emergency.
I would act confidently on the bushfire safety
information given to me by ___ personnel
before the fire season.
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INT

Fa2

INT

Gi1

Adapted from
McKnight et al.
(2002)
Adapted from
McKnight et al.
(2002)

During a bushfire emergency in my district, I
would confidently act on the advice provided by
___ about the threat posed by the fire.
I would be willing to invite ___ personnel to my
property for a fire risk assessment.

I would be willing to let ___ personnel working
on my property take whatever actions they felt
INT
Nm1
were necessary to control a fire during a
bushfire emergency.
I would be comfortable leaving my property for
Adapted from
the duration of a planned burn when one is
INT
Nm2
McKnight et al.
(2002)
occurring on public land nearby.
With respect to bushfire planning and
preparation, I feel that ___shares similar values
SVS
val
Vaske et al. 2007
as me.
With respect to bushfire planning and
preparation, I feel that ___takes similar actions
SVS
act
Vaske et al. 2007
as I would.
With respect to bushfire planning and
preparation, I feel that ___shares similar views
SVS
viw
Vaske et al. 2007
as me.
With respect to bushfire planning and
preparation, I feel that ___shares similar goals
SVS
gol
Vaske et al. 2007
as me.
Dispo=Disposition to Trust; INT=Intention to Trust; SVS=Shared Values
Adapted from
McKnight et al.
(2002)

Statements for the DURING questionnaire

DURING Section: Your Views on Bushfire Management

Scale Item Item Source
Coop

rsp

Qual Interviews

Coop

grd

Qual Interviews

Inst

stra

Qual Interviews

Inst

tac

Qual Interviews

Inst

cdpl

Qual Interviews

Inst

dcjb

Shindler et al. (2009)

Com

time

Qual Interviews

Statement
I believe local DSE and CFA personnel work
well together to make decisions on the fire
ground during a bushfire emergency.
I believe that DSE, CFA and Council effectively
cooperate to manage the fire response during
a bushfire emergency.
Bushfire management agencies’ response
strategies give me confidence that I can make
informed decisions about the actions I will take
during a bushfire.
I feel confident that firefighting tactics used by
managing agencies during a fire in my district
reduce the amount of damage/loss to private
property.
Bushfire response protocols make me feel
confident that fire management agencies will
respond quickly to a bushfire emergency on
public/private land.
Local ___ personnel are prevented from doing
their job because of state-level restrictions and
regulations.
In my experience, ___ provides timely
information during a bushfire.
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Com

acc

Qual Interviews

Com

rel

Qual Interviews

LK

enga

Qual Interviews

LK

asis

Qual Interviews

RU

red

Qual Interviews

RU

jus

Qual Interviews

TW

B1

TW

B2

TW

B3

TW

I1

TW

I2

Tyler (2003)

TW

I3

Robinson (1996)

McKnight et al.
(2002)
Mayer & Davis
(1999)
Mayer & Davis
(1999)
Shockley-Zalabak et
al. (2000)

In my experience, ___ does a good job of
providing accurate information to community
members during a bushfire.
In my experience, ___ provides reliable
information during a bushfire.
I believe ___demonstrates a willingness to
engage local residents who have knowledge
about local conditions, when making decisions
during a bushfire.
In my experience, offers of assistance by local
volunteers (non-CFA) to help the response
effort are accepted by Council and the managing
agencies.
___ takes actions during a bushfire that reduces
the uncertainty I feel about what is happening
in my area.
I believe ___ is justified in the actions it takes
to control a bushfire.
In my experience, the ___ acts in the best
interest of community members.
The ___ will go out of their way to help me.
My needs and concerns are very important to
___.
The ___ follows through with what it says.
The ___ tries hard to be fair when making fire
response decisions.
The ___ is open and up-front with me.

The ___ is competent in its fire management
roles.
The ___ is very knowledgeable about fire
TW
K2
management.
___ personnel approach their fire management
TW
K3
McAllister (1995)
jobs with professionalism and dedication.
Coop=Cooperation; Inst=Institutional Assurances; Com=Communication; LK=Local
Knowledge; RU=Reduction of Uncertainty; TW=Trustworthiness
TW

K1

McKnight et al.
(2002)
McKnight et al.
(2002)

DURING Sections: Community Member Relationships
Your Actions Before and During Future
Bushfires
Fire Agency Management Objectives

Scale Item Item Source
Dispo

Dis1

McKnight et al.
(2002)

Dispo

Dis2

McKnight et al.
(2002)

Dispo

Dis3

Dispo

Dis4

McKnight et al.
(2002)
McKnight et al.
(2002)

Statement
In general, people really do care about the
well-being of others.
Most of the time, people care enough to try to
be helpful, rather than just looking out for
themselves.
In general, most people keep their promises.
I think people generally try to back up their
words with their actions.
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Dispo

Dis5

Dispo

Dis6

Dispo

Dis7

Dispo

Dis8

Dispo

Dis9

Dispo

Dis10

INT

Wd1

INT

Wd2

INT

Fa1

INT

Fa2

INT

Gi1

McKnight et al.
(2002)
McKnight et al.
(2002)
McKnight et al.
(2002)
McKnight et al.
(2002)
McKnight et al.
(2002)
McKnight et al.
(2002)
Adapted from
McKnight et al.
(2002)
Adapted from
McKnight et al.
(2002)
Adapted from
McKnight et al.
(2002)
Adapted from
McKnight et al.
(2002)
Adapted from
McKnight et al.
(2002)

Most people are honest in their dealings with
others.
I believe that most working people do a very
good job at their occupation.
Most workers are very knowledgeable in their
chosen field.
A large majority of workers are competent in
their area of specialty.
I usually trust people until they give me a reason
not to trust them.
I generally give people the benefit of the doubt
when I first meet them.
I’m prepared to rely on the ___ to respond to a
bushfire emergency in my district.
I believe that I could count on ___ to minimise
losses on public land during a bushfire
emergency.
I would act confidently on the bushfire safety
information given to me by ___ personnel
before the fire season.
During a bushfire emergency in my district, I
would confidently act on the advice provided by
___ about the threat posed by the fire.
I would be willing to invite ___ personnel to my
property for a fire risk assessment.

I would be willing to let ___ personnel working
on my property take whatever actions they felt
INT
Nm1
were necessary to control a fire during a
bushfire emergency.
I would be comfortable leaving my property for
Adapted from
the duration of a planned burn when one is
INT
Nm2
McKnight et al.
(2002)
occurring on public land nearby.
With respect to bushfire management, I feel that
SVS
val
Vaske et al. 2007
___shares similar values as me.
With respect to bushfire management, I feel that
SVS
act
Vaske et al. 2007
___takes similar actions as I would.
With respect to bushfire management, I feel that
SVS
viw
Vaske et al. 2007
___shares similar views as me.
With respect to bushfire management, I feel that
SVS
gol
Vaske et al. 2007
___shares similar goals as me.
Dispo=Disposition to Trust; INT=Intention to Trust; SVS=Shared Values
Adapted from
McKnight et al.
(2002)

Statements for the AFTER questionnaire
AFTER Section: Your Views on Bushfire Management

Scale Item Item Source
Coop

crd

Qual Interviews

Coop

tog

Qual Interviews

Statement
I believe recovery services after a bushfire are
well-coordinated among DHS, DPI, DSE and the
local Council.
In my experience, DHS, DPI, DSE and local
Council effectively cooperate in providing
bushfire recovery services and programs.
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rhin

Qual Interviews

Inst

nor

Qual Interviews

Inst

saf

Qual Interviews

Inst

bus

Qual Interviews

Immed

welf

Qual Interviews

Immed

wldf

Qual Interviews

Immed

lvsk

Qual Interviews

Immed

info

Qual Interviews

PNM

bas

Qual Interviews

PNM

long

Qual Interviews

PNM

fed

Qual Interviews

PNM

stat

Qual Interviews

RNO

expl

Qual Interviews

RNO

rep

Qual Interviews

RNO

res

Qual Interviews

Com

acc

Qual Interviews

Com

rel

Qual Interviews

Com

qui

Qual Interviews

Com

inf

Qual Interviews

TW

B1

McKnight et al.
(2002)

Coop

In my experience after a bushfire emergency, ___
provides information about the recovery services
of other organisations.
In my experience, the recovery assistance
provided after a bushfire allows community
members to quickly regain a sense of normality.
In my experience, basic services (eg. road
maintenance, garbage collection) and safety are
restored quickly after a bushfire.
I feel assured from my experience after a bushfire
that the services required to conduct business
affairs are restored quickly.
In my experience, the welfare of community
members who stay to defend their property is
investigated by authorities as soon as it is safe to
so after a bushfire.
In my experience, assistance for injured wildlife
is provided by relevant authorities as soon as it is
safe to do so after a wildfire.
In my experience, assistance for injured
livestock is provided by relevant authorities as
soon as it is safe to do so after a bushfire.
I believe information about recovery services
and programs is provided by relevant authorities
as soon as it is safe to do so after a fire.
Recovery assistance administered by RCOW met
my (and my family’s) immediate and basic
needs after the 06/07 fires.
Recovery assistance administered by RCOW met
my (and my family’s) long-term, ongoing needs
after the 06/07 fires.
Recovery funding provided by the federal
government after the 06/07 fires was sufficient to
meet my (and my family’s) needs arising from the
fires.
Recovery funding provided by the state
government after the 06/07 fires was sufficient to
meet my (and my family’s) needs arising from the
fires.
___provided a satisfactory explanation for
most fire events that resulted in negative
outcomes for me (and my family) during the 06/07
fires.
___repaired or rehabilitated my private property
that was damaged as a result of their efforts to
manage the fires.
After the fires, ___ resolved negative impacts
arising from their efforts to manage fire on or near
my property during the 06/07 fires.
In my experience, RCOW did a good job of
providing accurate information about recovery
services and programs.
I believe RCOW provided reliable information
about recovery services and programs.
In my experience, RCOW responded quickly to
requests for information about recovery services
and programs.
RCOW kept me informed about recovery
services and programs which could help me.
In my experience, the RCOW acts in the best
interest of community members.
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TW

B2

TW

B3

TW

I1

TW

I2

Mayer & Davis
(1999)
Mayer & Davis
(1999)
Shockley-Zalabak et
al. (2000)
Tyler (2003)

The RCOW will go out of their way to help me.
My needs and concerns are very important to
RCOW.
The RCOW follows through with what it says.
The RCOW tries hard to be fair when making
fire recovery decisions.

The RCOW is open and up-front with me.
The RCOW is competent in its fire recovery
TW
K1
roles.
The RCOW is very knowledgeable about fire
TW
K2
recovery.
RCOW personnel approach their fire recovery
TW
K3
McAllister (1995)
jobs with professionalism and dedication.
Coop=Cooperation; Inst=Institutional Assurances; Immed=Immediacy; PNM=Perceived
Needs Met; RNO=Resolved Negative Outcomes; Com=Communication;
TW=Trustworthiness
TW

I3

Robinson (1996)
McKnight et al.
(2002)
McKnight et al.
(2002)

AFTER Sections: Community Member Relationships
Your Actions Before and During Future
Bushfires
Fire Agency Management Objectives
Scale Item Item Source
Dispo

Dis1

McKnight et al.
(2002)

Dispo

Dis2

McKnight et al.
(2002)

Dispo

Dis3

Dispo

Dis4

Dispo

Dis5

Dispo

Dis6

Dispo

Dis7

Dispo

Dis8

Dispo

Dis9

Dispo

Dis10

INT

Wd1

INT

Wd2

INT

Fa1

McKnight et al.
(2002)
McKnight et al.
(2002)
McKnight et al.
(2002)
McKnight et al.
(2002)
McKnight et al.
(2002)
McKnight et al.
(2002)
McKnight et al.
(2002)
McKnight et al.
(2002)
Adapted from
McKnight et al.
(2002)
Adapted from
McKnight et al.
(2002)
Adapted from
McKnight et al.
(2002)

Statement
In general, people really do care about the
well-being of others.
Most of the time, people care enough to try to
be helpful, rather than just looking out for
themselves.
In general, most people keep their promises.
I think people generally try to back up their
words with their actions.
Most people are honest in their dealings with
others.
I believe that most working people do a very
good job at their occupation.
Most workers are very knowledgeable in their
chosen field.
A large majority of workers are competent in
their area of specialty.
I usually trust people until they give me a reason
not to trust them.
I generally give people the benefit of the doubt
when I first meet them.
I’m prepared to rely on ___ to provide
appropriate recovery assistance after a
bushfire emergency.
After a bushfire, I believe that I could count on
___ to help me access recovery grants and
assistance.
I would act confidently on advice given by ___
about how to access recovery assistance
after a bushfire.
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I would feel comfortable acting on the advice
about emotional well-being provided by ___
after a bushfire.
After a bushfire, I would be confident in letting
____ determine how to use state-funded
INT
Nm1
recovery money for my district.
After a bushfire, I would feel confident that ____
would know best what recovery services
INT
Nm2
were most needed in the district.
After a bushfire, I would be willing to provide
information like my name, address and phone
INT
Gi1
number to ___.
I would be willing to meet ____ in person to
discuss difficulties I was experiencing after a
INT
Gi2
bushfire.
With respect to bushfire recovery, I feel that
SVS
val
Vaske et al. 2007
___shares similar values as me.
With respect to bushfire recovery, I feel that
SVS
act
Vaske et al. 2007
___takes similar actions as I would.
With respect to bushfire recovery, I feel that
SVS
viw
Vaske et al. 2007
___shares similar views as me.
With respect to bushfire recovery, I feel that
SVS
gol
Vaske et al. 2007
___shares similar goals as me.
Dispo=Disposition to Trust; INT=Intention to Trust; SVS=Shared Values
INT

Fa2

Adapted from
McKnight et al.
(2002)
Adapted from
McKnight et al.
(2002)
Adapted from
McKnight et al.
(2002)
Adapted from
McKnight et al.
(2002)
Adapted from
McKnight et al.
(2002)
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Appendix 7 – Skewness and kurtosis statistics at
multivariate and univariate level
Questionnaire items showing significant skewness or kurtosis.
Multivariate values based on Mardia’s coefficient.
Values > +/- 1.96, p < 0.05, indicate significant skewness
or kurtosis (Garson, 2009). Cells shaded grey indicate
significant skewness or kurtosis.
BEFORE Multivariate
BEFORE DSE
BEFORE CFA
BEFORE Univariate Item
CFA Property Prep Info
Disposition – Benevolence2
Disposition – Integrity2
Disposition – Integrity 3
Disposition – Competence1
Disposition – Competence3
Trusting Stance1
Trusting Stance2
Trust Intention WD1 CFA
Trust Intention NM1 CFA
Trust Intention GI1 CFA
DURING Multivariate
DURING CFA
DURING DSE
DURING Univariate Item
Accurate Info CFA
Actions Justified CFA
Benevolence1 CFA
Disposition – Benevolence2
Disposition – Integrity2
Disposition – Competence3
Trusting Stance1
Trust Intention WD1 CFA
Trust Intention WD 2 CFA
Trust Intention GI1 CFA
CFA Values Similar
AFTER Multivariate
RCOW AFTER
AFTER Univariate Item
Services Restored Quickly
Trust Intention GI1 RCOW

Skewness

Skewness
-1.200
-0.834
-1.305
-0.984
-0.502
-0.948
-0.643
-0.927
-1.506
-1.250
-1.278
Skewness

Skewness
-1.022
-1.033
-0.711
-0.842
-0.980
-0.806
-0.669
-1.382
-1.287
-1.092
-0.867
Skewness
Skewness
-0.984
-0.871

Kurtosis
13.995
15.104
Kurtosis
2.590
2.849
3.037
2.421
2.088
3.375
3.038
2.755
3.532
3.324
3.410
Kurtosis
29.379
13.668
Kurtosis
2.461
2.216
2.377
2.529
2.600
2.418
2.353
2.374
2.226
2.945
2.412
Kurtosis
17.961
Kurtosis
2.301
2.201
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Appendix 8 – Bivariate correlation analysis of scales
BEFORE Questionnaire
Scale
Correlation
Coefficient
Sig (2-tailed)
N
Coefficient
Risk Severity
Sig (2-tailed)
N
Coefficient
Knowledge
Sig (2-tailed)
N
Coefficient
Confidence
Sig (2-tailed)
N
Coefficient
Institutional
Sig (2-tailed)
Assurances
N
Coefficient
Cooperation
Sig (2-tailed)
N
Coefficient.
DSE
Sig (2-tailed)
Communication
N
Coefficient
CFA
Sig (2-tailed)
Communication
N
Coefficient
DSE
Sig (2-tailed)
Trustworthiness
N
Table continues next page
Risk
Vulnerability

Risk
Vuln

Risk
Sev

Know

Conf

Inst.
Assur

Coop

DSE
Com

CFA
Com

DSE
TW

CFA
TW

Dispo

DSE
INT

CFA
INT

DSE
SVS

CFA
SVS

1.00
103
.663**
.000
94
.226*
.026
97
.231*
.027
92
-.269**
.006
103
-.113
.257
103
.020
.847
98
-.051
.612
100
-.130
.194
101

1.00
95
.256*
.015
90
.156
.157
84
-.070
.497
95
.099
.339
95
-.048
.652
91
-.046
.660
92
-.087
.405
94

1.00
98
.678**
.000
90
-.074
.468
98
.121
.234
98
-.130
.216
93
.194
.059
95
-.242*
.018
96

1.00
92
-.026
.806
92
.081
.444
92
-.132
.224
87
.236*
.026
89
-.264*
.012
90

1.00
110
.560**
.000
110
.557**
.000
105
.369**
.000
107
.586**
.000
108

1.00
110
.456**
.000
105
.271**
.005
107
.459**
.000
108

1.00
105
.108
.276
104
.751**
.000
104

1.00
107
.039
.694
105

1.00
108
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CFA
Trustworthiness
Disposition to
Trust
DSE Intention to
Trust
CFA Intention to
Trust
DSE Shared
Values
CFA Shared
Values

Coefficient
Sig (2-tailed)
N
Coefficient
Sig (2-tailed)
N
Coefficient
Sig (2-tailed)
N
Coefficient
Sig (2-tailed)
N
Coefficient
Sig (2-tailed)
N
Coefficient
Sig (2-tailed)
N

Risk
Vuln.
-.112
.258
103
.100
.316
103
.011
.912
103
.103
.298
103
-.206*
.037
103
-.007
.945
102

Risk
Sev.
-.014
.894
95
-.013
.904
95
.030
.774
95
.079
.444
95
-.073
.483
95
.150
.147
95

Know.

Conf.

.134
.188
98
.187
.065
98
-.116
.257
98
.196
.053
98
-.246*
.015
98
.227*
.025
97

.206*
.049
92
.222*
.033
92
-.162
.124
92
.147
.162
92
-.303**
.003
92
.251*
.016
91

Inst.
Assur.
.306**
.001
110
.321**
.001
110
.510**
.000
110
.113
.240
110
.491**
.000
110
.039
.685
109

Coop.
.237*
.013
110
.195*
.041
110
.385**
.000
110
-.003
.972
110
.278**
.003
110
-.106
.275
109

DSE
Com
-.009
.926
105
.241*
.013
105
.658**
.000
108
-.041
.670
108
.625**
.000
108
-.234*
.015
108

CFA
Com
.608**
.000
107
.371**
.000
107
-.025
.847
110
.422**
.000
110
.621**
.000
110
.438**
.000
109

DSE
TW
.043
.657
108
.195*
.043
108
.662**
.000
108
-.041
.670
108
.625**
.000
108
-.234*
.015
108

CFA
TW
1.00
110
.275**
.004
110
-.019
.847
110
.422**
.000
110
-.065
.498
110
.438**
.000
109

Dispo

DSE
INT

CFA
INT

DSE
SVS

CFA
SVS

1.00
110
.288**
.002
110
.315**
.000
110
.131
.173
110
.195*
.042
109

1.00
110
.285**
.003
110
.621**
.000
110
-.185
.054
109

1.00
110
-.018
.853
110
.380**
.000
109

1.00
110
-.112
.244
109

1.00
109

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)
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DURING Questionnaire
Risk
Vuln

Scale
Risk
Vulnerability

Risk Severity

Knowledge

Confidence
Institutional
Assurances
Cooperation
DSE
Communication
DSE Reduction
of Uncertainty
DSE
Trustworthiness

Correlation
Coefficient
Signif
N
Coefficient
Signif
N
Coefficient
Signif
N
Coefficient
Signif
N
Coefficient
Signif
N
Coefficient
Signif
N
Coefficient.
Signif
N
Coefficient
Signif
N
Coefficient
Signif
N

Risk
Sev

Know

Conf

Inst.
Assur.

Coop

DSE
Com

DSE
Reduc

DSE
TW

DSE
INT

DSE
SVS

Dispo

CFA
Com

CFA
Reduc

CFA
TW

CFA
INT

CFA
SVS

1.00
93
.618**
.000
83
.137
.197
90
.081
.454
87
-.071
.507
91
.005
.962
93
.011
.918
92
-.123
.242
93
-.088
.405
92

1.00
86
.176
.111
83
-.020
.857
80
-.007
.951
85
.117
.282
86
-.016
.884
86
-.116
.288
86
-.108
.327
85

1.00
93
.476**
.000
87
.021
.843
92
-.004
.969
93
-.066
.531
93
-.030
.775
93
.117
.267
92

1.00
89
.194
.071
88
.079
.463
89
.005
.962
89
.059
.583
89
.188
.078
89

1.00
99
.598**
.000
99
.591**
.000
99
.588**
.000
99
.472**
.000
98

1.00
101
.576**
.000
100
.565**
.000
101
.585*
.000
99

1.00
100
.802**
.000
100
.677**
.000
99

1.00
101
.810**
.000
99

1.00
99

Table continues next page
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DSE Intention to
Trust
DSE Shared
Values
Disposition to
Trust
CFA
Communication
CFA Reduction
of Uncertainty
CFA
Trustworthiness
CFA Intention to
Trust
CFA Shared
Values

Coefficient
Signif
N
Coefficient
Signif
N
Coefficient
Signif
N
Coefficient
Signif
N
Coefficient
Signif
N
Coefficient
Signif
N
Coefficient
Signif
N
Coefficient
Signif
N

Risk
Vuln
.023
.829
93
-.089
.397
92
.150
.151
93
-.013
.903
92
-.024
.821
93
.129
.219
92
.017
.875
92
.074
.486
92

Risk
Sev
.006
.953
86
-.158
.146
86
.037
.734
86
.138
.206
86
.091
.403
86
.204
.060
86
.057
.605
85
.024
.829
86

Know

Conf

.034
.743
93
.018
.861
93
.139
.185
93
.007
.951
93
.064
.540
93
.082
.435
93
.014
.896
92
.134
.201
93

.244*
.021
89
-.004
.969
89
.144
.180
89
.202
.058
89
.233*
.028
89
.324**
.002
89
.206
.054
88
.231*
.029
89

Inst.
Assur
.475**
.000
99
.377**
.000
99
.338**
.001
99
.533**
.000
99
.457**
.000
99
.524**
.000
99
.402**
.000
98
.320**
.001
99

Coop
.519**
.000
101
.384**
.000
101
.199*
.046
101
.208*
.038
100
.167
.095
101
.219*
.029
100
.257**
.010
100
.147
.145
100

DSE
Com
.677**
.000
99
.624**
.000
100
.294**
.003
100
.220*
.028
100
.121
.229
100
.150
.136
100
.119
.240
99
.040
.692
100

DSE
Reduc
.687**
.000
101
.634**
.000
100
.342**
.000
101
.189
.059
100
.146
.146
101
.162
.106
100
.204*
.042
100
.067
.510
100

DSE
TW
.768**
.000
99
.628**
.000
99
.304**
.000
99
.101
.318
99
.062
.540
99
.176
.081
99
.164
.107
98
.013
.901
99

DSE
INT
1.00
101
.578**
.000
100
.318**
.000
101
.086
.394
100
.085
.400
101
.216*
.031
100
.251*
.012
100
.095
.345
100

DSE
SVS

Dispo

CFA
Com

CFA
Reduc

CFA
TW

CFA
INT

CFA
SVS

1.00
100
.246
.014
100
.047
.640
100
.037
.714
100
.026
.796
100
.101
.320
99
.171
.089
100

1.00
101
.185
.065
100
.193
.053
101
.208*
.038
100
.186
.064
100
.035
.732
100

1.00
100
.713**
.000
100
.564**
.000
100
.493**
.000
99
.229*
.022
100

1.00
101
.635**
.000
100
.563**
.000
100
.415**
.000
100

1.00
100
.646**
.000
99
.505**
.000
100

1.00
100
.566**
.000
99

1.00
100

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)
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AFTER Questionnaire
Risk
Vuln

Scale
Risk Vulnerability

Risk Severity

Knowledge

Confidence
Institutional
Assurances
Cooperation

Immediacy
Perceived Needs
Met
Negative
Outcomes
Resolved

Correlation
Coefficient
Signif
N
Coefficient
Signif
N
Coefficient
Signif
N
Coefficient
Signif
N
Coefficient
Signif
N
Coefficient
Signif
N
Coefficient.
Signif
N
Coefficient
Signif
N
Coefficient
Signif
N

Risk
Sev

Know

Conf

Inst.
Assur.

Coop

Immed

Needs
Met

Neg
Out

RCOW
Com

RCOW
TW

Dispo

RCOW
INT

RCOW
SVS

1.00
103
.507**
.000
97
.120
.231
102
.079
.446
94
-.179
.076
99
-.247*
.018
92
.020
.848
91
-.242
.119
43
.160
.365
34

1.00
101
.093
.357
100
.097
.357
92
-.125
.224
97
-.151
.153
91
-.019
.860
91
-.185
.236
43
-.106
.550
34

1.00
108
.685**
.000
100
.137
.165
104
.001
.990
98
.139
.177
96
.037
.810
45
.312
.073
34

1.00
101
-.049
.637
97
-.118
.266
91
.120
.263
89
.032
.839
42
-.081
.664
31

1.00
110
.637**
.000
103
.456**
.000
100
.485**
.001
46
.369*
.025
37

1.00
103
.473**
.000
96
.689**
.000
44
.563**
.001
34

1.00
100
.380*
.012
43
.542**
.001
35

1.00
47
.547**
.002
30

1.00
37

Table continues next page
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Coefficient
RCOW
Communication

RCOW
Trustworthiness

Dispo
RCOW Intention
to Trust
RCOW Shared
Values

Signif
N
Coefficient
Signif
N
Coefficient
Signif
N
Coefficient
Signif
N
Coefficient
Signif
N

Risk
Vuln

Risk
Sev

Know

Conf

Inst.
Assur.

Coop

Immed

Needs
Met

Neg
Out

RCOW
Com

RCOW
TW

Dispo

RCOW
INT

RCOW
SVS

-.338**

-.253*

.147

.078

.431**

.730**

.554**

.534**

.489**

1.00

.002
82

.022
82

.174
87

.489
81

.000
89

.000
84

.000
82

.000
47

.002
36

90

-.318**

-.208

-.004

.021

.435**

.662**

.504**

.546**

.338*

.810**

1.00

.004
81
-.049
.620
103
-.169
.093
100

.063
81
-.069
.493
101
-.127
.213
98

.973
87
.166
.086
108
-.114
.248
105

.854
80
.193
.054
101
-.146
.152
98

.000
89
.229*
.016
110
.397**
.000
107

.000
84
.265**
.007
103
.578**
.000
100

.000
82
.156
.121
100
.430**
.000
98

.000
43
.428**
.003
47
.488**
.001
46

.047
35
.323
.051
37
.509**
.001
37

.000
76
.220*
.037
90
.620**
.000
88

92
.352**
.001
92
.747**
.000
91

115
.327**
.000
111

-.116

-.010

-.146

-.229*

.324**

.526**

.356**

.288*

.383*

.560**

.596**

.300**

.754**

1.00

.253
99

.922
97

.140
104

.024
97

.001
107

.000
100

.000
97

.049
47

.019
37

.000
88

.000
90

.001
111

.000
108

111

1.00

1.00
111

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)
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Appendix 9 – Parameter estimates with 95% confidence
intervals for the measurement and structural
models
Table 1: Parameter estimates with 95% confidence intervals for the DSE
BEFORE measurement and structural Models in Figures 6.5 and
7.3 (n=105)
Measurement Model Estimates
Com → prop
Com → prs
Com → qui
Com→ men
Inst → prv
Inst → prp
Inst → plnl
Coop → rle
Coop → adv
Svs → val
Svs → act
Svs → viw
Svs → gol
TW → B1
TW → B2
TW → B3
TW → I1
TW→ I2
TW → I3
TW → K1
TW → K2
INT → Wd1
INT → Wd2
INT → Fa1
INT → Fa2
INT → Gi1
INT → Nm1
Error in prop
Error in prs
Error in qui
Error in men
Error in prv
Error in prp
Error in plnl
Error in rle
Error in adv
Error in val
Error in act
Error in viw
Error in gol
Error in B1
Error in B2
Error in B3

Parameter
Estimate
0.710**
.614**
.845**
.847**
.845**
.886**
.570**
.752**
.748**
.959**
.916**
.978**
.830**
.801**
.872**
.786**
.732**
.786**
.791**
.805**
.773**
.762**
.726**
.778**
.764**
.736**
.641**
.502**
.476**
.224**
.227**
.337**
.260**
.580**
.494**
.453**
.075**
.136**
.038**
.265**
.402**
.217**
.315**

95% CI
Lower
Bounds
0.557
.453
.743
.733
.640
.738
.358
.533
.542
.924
.854
.952
.701
.673
.810
.678
.593
.643
.671
.682
.568
.645
.504
.641
.622
.584
.419
.372
.375
.170
.163
.168
.049
.470
.228
.303
.044
.074
.025
.152
.283
.154
.212

Upper
Bounds
0.824
.749
.908
.924
.976
1.001
.728
.938
.981
.981
.963
992
.928
.885
.917
.883
.835
.873
.871
.882
.898
.865
.864
.881
.864
.859
.820
.694
.697
.326
.345
.717
.519
.817
.728
.713
.119
.211
.080
.440
.553
.285
.435

252

Error in I1
Error in I2
Error in I3
Error in K1
Error in K2
Error in Wd1
Error in Wd2
Error in Fa1
Error in Fa2
Error in Gi1
Error in Nm1
Covariance of prop/prs residuals
Covariance of Fa1/Fa2 resids
Covariance Com → Inst
Covariance Com → Coop
Covariance Com→ Svs
Covariance Com → TW
Covariance Com → INT
Covariance Inst → Coop
Covariance Inst → Svs
Covariance Inst → TW
Covariance Inst → INT
Covariance Coop → Svs
Covariance Coop → TW
Covariance Coop → INT
Covariance Svs→ TW
Covariance Svs → INT
Covariance TW → INT
Structural Model
Com → TW
Inst → Coop
TW → INT
SVS → INT
Covariance Com→ Svs
Covariance Com → Inst
Covariance Svs → Inst
Residual for TW
Residual for INT
Residual for Coop

Parameter
Estimate
.300**
.307**
.329**
.375**
.428**
.517**
.513**
.320**
.350**
.695**
.591**
.278**
.160**
.256**
.352**
.437**
.577**
.518**
.305**
.226*
.279**
.224*
.211*
.358**
.307**
.478**
.510**
.616**

Lower
Bounds
.247
.256
.246
.263
.249
.390
.338
.223
.259
.468
.409
.098
.046
.116
.133
.238
.376
.333
.159
.088
.153
.094
.030
.130
.089
.246
.310
.366

Upper
Bounds
.394
.458
.450
.532
.737
.727
.757
.426
.478
.950
.780
.449
.315
.400
.618
.597
.780
.708
.472
.355
.419
.373
.385
.582
.506
.662
.693
.807

.888*
.754*
.574**
.354*
.748**
.673**
.542*
.162**
.205**
.256**

.807
.573
.433
.150
.639
.498
.358
.076
.115
.094

.949
.894
.736
.480
.788
.808
.638
.280
.342
.529

X2 (315) = 508.010, p = .169; CMIN/DF = 1.613; SRMR = .0583; CFI = .917; PNFI = .727;
AIC = 634.010
*p<.05; **p<.01

Table 2: Parameter estimates with 95% confidence intervals for the CFA
BEFORE measurement and structural models in Figures 6.6 and 7.4
(n=105)
Measurement Model Estimates
Parameter 95% CI
Estimate
Lower
Upper
Bounds
Bounds
Com → prop
0.754*
0.659
0.854
Com → prs
.635**
.515
.761
Com → qui
.805*
.647
.883
Com→ men
.916*
.827
.981
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Inst → prv
Inst → prp
Inst → plnl
Coop → rle
Coop → adv
Svs → val
Svs → act
Svs → viw
Svs → gol
TW → B1
TW → B2
TW → B3
TW → I1
TW→ I2
TW → I3
TW → K1
TW → K3
INT → Wd1
INT → Wd2
INT → Fa1
INT → Fa2
INT → Gi1
INT → Nm1
Error in prop
Error in prs
Error in qui
Error in men
Error in prv
Error in prp
Error in plnl
Error in rle
Error in adv
Error in val
Error in act
Error in viw
Error in gol
Error in B1
Error in B2
Error in B3
Error in I1
Error in I2
Error in I3
Error in K1
Error in K3
Error in Wd1
Error in Wd2
Error in Fa1
Error in Fa2
Error in Gi1
Error in Nm1
Covariance of prop/prs residuals
Covariance of Fa1/Fa2 residuals

Parameter
Estimate
.939**
.817**
.600*
.748**
.752*
.933*
.912**
.947*
.914*
.684**
.838*
.841*
.820**
.898*
.799*
.825**
.775**
.799*
.695**
.737*
.710*
.729*
.666*
.250**
.538**
.213**
.107*
.140
.402*
.518**
.430*
.451**
.069**
.088**
.054**
.091**
.280*
.214**
.172**
.213*
.111**
.221*
.184*
.194**
.212**
.338*
.196**
.202**
.233**
.302**
.075
.033

Lower
Bounds
.852
.721
.444
.638
.530
.862
.863
.896
.842
.563
.755
.743
.740
.834
.703
.770
.695
.622
.570
.599
.495
.550
.468
.172
.434
.130
.023
-.028
.197
.423
.158
.290
.035
.045
.030
.047
.180
.152
.117
.129
.074
.128
.116
.132
.146
.216
.142
.137
.176
.166
-.004
-.041

Upper
Bounds
1.02
.924
.704
.949
.865
.967
.967
.976
.959
.783
.889
.899
.907
.938
.881
.908
.873
.882
.837
.830
.845
.817
.756
.379
.717
.373
.222
.316
.628
.665
.648
.718
.124
.139
.107
.165
.376
.303
.263
.300
.170
.328
.254
.304
.425
.461
.309
.326
.600
.383
.178
.125
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Covariance Com → Inst
Covariance Com → Coop
Covariance Com→ Svs
Covariance Com → TW
Covariance Com → INT
Covariance Inst → Coop
Covariance Inst → Svs
Covariance Inst → TW
Covariance Inst → INT
Covariance Coop → Svs
Covariance Coop → TW
Covariance Coop → INT
Covariance Svs→ TW
Covariance Svs → INT
Covariance TW → INT
Structural Model
Com → TW
Svs → TW
Coop → TW
TW → INT
SVS → INT
Inst → Coop
Covariance Com→ Svs
Covariance Com → Inst
Residual for TW
Residual for INT
Residual for Coop

Parameter
Estimate
.241*
.148
.149**
.206**
.175**
.583**
.038
.272**
.048
-.084
.117*
.003
.215**
.225**
.196**

Lower
Bounds
.051
-.017
.044
.143
.048
.365
-.118
.054
-.100
-.227
.013
-.111
.086
.076
.070

Upper
Bounds
.412
.292
.278
.397
.341
.813
.239
.343
.214
.064
.225
.100
.358
.427
.359

.544*
.409**
.178*
.408*
.299**
.703*
.144**
.238**
.096**
.231**
.349**

.347
.252
.037
.145
.102
.470
.071
.118
.075
.139
.184

.690
.606
.324
.629
.497
.852
.241
.385
.356
.543

X2 (314) = 531.120, p = .090; CMIN/DF = 1.691; SRMR = .0686; CFI = .899; PNFI = .704;
AIC = 659.120
*p<.05; **p<.01

Table 3: Parameter Estimates with 95% Confidence Intervals for the DSE
DURING Measurement and Structural Models in Figures 6.7 and
7.5 (n=100)
Measurement Model Estimates
Com → tim
Com → rel
Com → acc
Inst → stra
Inst → tac
Inst → pld
Coop → rsp
Coop → grd
Svs → val
Svs → act
Svs → viw
Svs → gol
TW → B1
TW → B2
TW → B3
TW → I1

Parameter
Estimate
0.870*
.976*
.949**
.793*
.691**
.692*
.942**
.933*
.933*
.912**
.947**
.914*
.807*
.861**
.850**
.827**

95% CI
Lower
Bounds
0.804
.950
.929
.654
.568
.575
.884
.861
.783
.799
.909
.809
.720
.803
.795
.736

Upper
Bounds
0.918
.993
.980
.877
.803
.784
.996
.974
.908
.943
.977
.941
.868
.919
.924
.911
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TW→ I2
TW → I3
TW → K1
TW → K2
INT → Wd1
INT → Wd2
INT → Fa1
INT → Fa2
INT → Gi1
INT → Nm1
Error in tim
Error in rel
Error in acc
Error in stra
Error in tac
Error in pld
Error in rsp
Error in grd
Error in val
Error in act
Error in viw
Error in gol
Error in B1
Error in B2
Error in B3
Error in I1
Error in I2
Error in I3
Error in K1
Error in K2
Error in Wd1
Error in Wd2
Error in Fa1
Error in Fa2
Error in Gi1
Error in Nm1
Covariance of Gi1/Nm1 residuals
Covariance Com → Inst
Covariance Com → Coop
Covariance Com→ Svs
Covariance Com → TW
Covariance Com → INT
Covariance Inst → Coop
Covariance Inst → Svs
Covariance Inst → TW
Covariance Inst → INT
Covariance Coop → Svs
Covariance Coop → TW
Covariance Coop → INT
Covariance Svs→ TW
Covariance Svs → INT
Covariance TW → INT

Parameter
Estimate
.900**
.838**
.823**
.735**
.719**
.805**
.855*
.875*
.639**
.663*
.231**
.046**
.098*
.324**
.527**
.514**
.121
.137**
.234**
.215*
.100*
.172**
.389**
.264**
.274*
.273**
.145**
.276**
.320**
.469**
.547**
.438*
.231**
.204**
.588**
.569**
.168
.451**
.491**
.448**
.545**
.506**
.539**
.269**
.403**
.389**
.399**
.585**
.655**
.527**
.422**
.593**

Lower
Bounds
.830
.767
.757
.642
.612
.751
.786
.793
.520
.456
.170
.021
.046
.275
.394
.384
.010
.057
.173
.097
.040
.113
.292
.190
.173
.167
.100
.202
.243
.368
.390
.317
.183
.138
.508
.428
-.004
.294
.321
.293
.387
.324
.302
.138
.230
.214
.213
.408
.473
.357
.249
.379

Upper
Bounds
.943
.908
.895
.818
.829
.869
.899
.924
.764
.761
.330
.091
.135
.566
.733
.713
.232
.278
.339
.300
.147
.310
.588
.363
.356
.391
.230
.403
.430
.582
.702
.539
.334
.345
.892
.810
.287
.731
.827
1.08
.881
.863
.558
.683
.622
.753
1.07
.776
.908
.697
.914
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Structural Model
Com → TW
Svs → TW
Coop → TW
TW → INT
Inst → Coop
Covariance Com→ Svs
Covariance Com → Inst
Covariance Svs → Inst
Residual for TW
Residual for INT
Residual for Coop

Parameter
Estimate

Lower
Bounds

Upper
Bounds

.317*
.400*
.323*
.865**
.727**
.500**
.515**
.299**
.165**
.178**
.459**

.117
.244
.122
.767
.559
.340
.349
.162
.087
.077
.214

.466
.522
.480
.937
.894
.822
.807
.575
.245
.364
.693

2

X (290) = 477.987, p = .234; CMIN/DF = 1.648; SRMR = .0617; CFI = .923; PNFI = .738;
AIC = 651.987
*p<.05; **p<.01

Table 4: Parameter Estimates with 95% Confidence Intervals for the CFA
DURING Measurement and Structural Models in Figures 6.8 and
7.6 (n=100)
Measurement Model Estimates
Com → tim
Com → rel
Com → acc
Inst → stra
Inst → tac
Inst → pld
Coop → rsp
Coop → grd
Svs → act
Svs → viw
Svs → gol
TW → B1
TW → B2
TW → B3
TW → I1
TW→ I2
TW → I3
TW → K1
TW → K2
INT → Wd1
INT → Fa1
INT → Fa2
INT → Gi1
INT → Nm1
Error in tim
Error in rel
Error in acc
Error in stra
Error in tac
Error in pld

Parameter
Estimate
.941**
.923*
.886*
.752**
.638**
.677*
.961*
.917*
.857*
.928**
.832*
.716**
.841**
.841**
.857**
.807*
.867*
.852*
.708*
.692**
.937*
.893*
.661**
.592*
.078**
.080**
.109**
.378**
.595**
.514**

95% CI
Upper
Bounds
.904
.790
.757
.625
.491
.416
.883
.830
.751
.878
.617
.624
.779
.770
.785
.712
.766
.762
.509
.587
.845
.823
.538
.479
.037
.032
.059
.186
.381
.349

Lower
Bounds
.982
.971
.946
.874
.798
.849
1.04
.983
.933
1.09
.921
.822
.928
.907
.917
.887
.931
.922
.836
.813
.989
.943
.767
.720
.132
.184
.219
.564
.745
.927
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Error in rsp
Error in grd
Error in act
Error in viw
Error in gol
Error in B1
Error in B2
Error in B3
Error in I1
Error in I2
Error in I3
Error in K1
Error in K2
Error in Wd1
Error in Fa1
Error in Fa2
Error in Gi1
Error in Nm1
Covariance of Gi1/Nm1
residuals
Covariance Com → Inst
Covariance Com → Coop
Covariance Com→ Svs
Covariance Com → TW
Covariance Com → INT
Covariance Inst → Coop
Covariance Inst → Svs
Covariance Inst → TW
Covariance Inst → INT
Covariance Coop → Svs
Covariance Coop → TW
Covariance Coop → INT
Covariance Svs→ TW
Covariance Svs → INT
Covariance TW → INT
Structural Model
Com → TW
Svs → TW
TW → INT
Inst → Coop
Covariance Com→ Svs
Covariance Com → Inst
Covariance Svs → Inst
Residual for TW
Residual for INT
Residual for Coop

Parameter
Estimate
.082
.167*
.163**
.075
.136**
.160**
.213*
.200**
.170**
.162**
.124**
.144**
.190**
.400**
.049*
.086**
.271**
.331**
.153**

Lower
Bounds
-.051
.012
.087
-.097
.074
.123
.124
.141
.126
.100
.092
.088
.135
.253
.017
.051
.184
.214
.083

Upper
Bounds
.263
.314
.304
.127
.286
.223
.308
.283
.250
.261
.219
.221
.336
.661
.122
.160
.396
.538
.237

.314**
.157
.114*
.223**
.285**
.545**
.102
.196**
.223**
.040
.101**
.143*
.117**
.165**
.185**

.207
.024
.023
.149
.048
.350
-.006
.138
.124
-.105
.035
.048
.069
.095
.116

.494
.308
.204
.377
.270
.799
.191
.297
.393
.151
.211
.270
.186
.263
301

.540*
.344**
.456**
.694**
.114*
.295**
.092
.081**
.178**
.537**

.319
.218
.176
.530
.024
.187
-.046
.050
.120
.301

.670
.568
.693
.872
.210
.479
.169
.135
.274
.956

X2 (241) = 433.192, p = .413; CMIN/DF = 1.797; SRMR = .0775; CFI = .902; PNFI = .704;
AIC = 551.192
*p<.05; **p<.01
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Table 5: Parameter Estimates with 95% Confidence Intervals for the RCOW
AFTER Measurement and Structural Models in Figures 6.9 and 7.7
(n=103)
Measurement Model Estimates
Parameter
95% CI
Estimate
Upper
Lower
Bounds
Bounds
Com → rel
.976*
.937
.997
Com → acc
.959*
.907
.991
Com → qui
.841**
.731
.884
Com→ inf
.808*
.776
.939
Inst → bus
.732*
.490
.882
Inst → saf
.601*
.340
.756
Inst → nor
.837*
.680
.945
Coop → tog
.918**
.856
.983
Coop → crd
.905*
.808
.978
Svs → val
.857*
.737
.927
Svs → act
.957*
.904
.982
Svs → viw
.915**
.842
.973
Svs → gol
.831*
.634
.920
TW → B2
.842*
.763
.905
TW → B3
.830**
.778
.896
TW → I1
.845*
.712
.916
TW→ I2
.762**
.639
.895
TW → I3
.853**
.769
.915
TW → K1
.878**
.803
.924
TW → K2
.872*
.793
.928
TW → K3
.776*
.636
.873
INT → Wd1
.857*
.753
.921
INT → Wd2
.825*
.644
.914
INT → Fa1
.842*
.611
.914
INT → Fa2
.764*
.608
.869
INT → Nm1
.735*
.581
.856
INT → Nm2
.793*
.629
.912
Error in rel
.034**
.012
.086
Error in acc
.061**
.024
.119
Error in qui
.243**
.187
.304
Error in inf
.167**
.110
.283
Error in bus
.241**
.210
.408
Error in saf
.301**
.236
.456
Error in nor
.182*
.133
.323
Error in tog
.166**
.107
.304
Error in crd
.180*
.037
.287
Error in val
.168**
.109
.273
Error in act
.045**
.028
.093
Error in viw
.076**
.032
.145
Error in gol
.173**
.099
.299
Error in B2
.221**
.149
.311
Error in B3
.235*
.166
.311
Error in I1
.178**
.124
.265
Error in I2
.198*
.139
.258
Error in I3
.165**
.120
.233
Error in K1
.141**
.105
.198
Error in K2
.151**
.117
.209
Error in K3
.280**
.211
.413
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Error in Wd1
Error in Wd2
Error in Fa1
Error in Fa2
Error in Gi1
Error in Nm1
Covariance Com → Inst
Covariance Com → Coop
Covariance Com→ Svs
Covariance Com → TW
Covariance Com → INT
Covariance Inst → Coop
Covariance Inst → Svs
Covariance Inst → TW
Covariance Inst → INT
Covariance Coop → Svs
Covariance Coop → TW
Covariance Coop → INT
Covariance Svs→ TW
Covariance Svs → INT
Covariance TW → INT
Structural Model
Com → TW
Svs → TW
Svs → INT
Coop → TW
TW → INT
Inst → Coop
Covariance Com→ Svs
Covariance Com → Inst
Covariance Svs → Inst
Residual for TW
Residual for INT
Residual for Coop

Parameter
Estimate
.208**
.239**
.163**
.300**
.366**
.301**
.213**
.465**
.300**
.471**
.424**
.387*
.140**
.198**
.201**
.399**
.466*
.498**
.354**
.416**
.457**

Lower
Bounds
.147
.146
.115
.233
.235
.186
.096
.309
.158
.317
.262
.209
.065
.121
.114
.247
.311
.332
.229
.285
.311

Upper
Bounds
.307
.399
.298
.423
.510
.511
.348
.700
518
.686
.611
.573
.255
.328
.316
.623
.625
.770
.507
.611
.642

.428*
.417**
.535**
.154
.329*
.841*
.243**
.192**
.176**
.161**
.129**
.265*

.251
.217
.347
.012
.132
.732
.146
.120
.126
.110
.072
.105

.580
.601
.698
.359
.508
.958
.432
.310
.288
.229
.205
.464

2

X (314) = 519.600, p = .249; CMIN/DF = 1.655; SRMR = .0688; CFI = .923; PNFI = .741;
AIC = 647.606
*p<.05; **p<.01
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Appendix 10 – Indirect and direct effects with 95 %
confidence intervals for the
community-agency trust models
Table 1: Indirect and direct effects with 95% confidence intervals for the
BEFORE DSE structural model
Model pathways

Direct effects
SVS→INT
Com→TW
TW→INT
Inst→Coop
Indirect effects
Com→TW→INT

Estimated
effect

95% CI
Lower
bounds

Upper
bounds

0.354*
0.888*
0.574**
0.754*

0.128
0.744
0.405
0.560

0.513
0.956
0.764
0.921

0.510**

0.367

0.717

Table 2: Indirect and direct effects with 95% confidence intervals for the
BEFORE CFA structural model
Model pathways

Direct effects
SVS→TW
SVS→INT
Com→TW
Coop→TW
Inst→Coop
TW→INT
Indirect effects
SVS→TW→INT
Com→TW→INT
Inst→Coop→TW
Inst→ Coop→TW→INT
Coop→TW→INT

Estimated
effect

95% CI
Lower
bounds

Upper
bounds

0.409**
0.299**
0.544*
0.178*
0.703*
0.408*

0.223
0.082
0.297
0.013
0.321
0.092

0.623
0.523
0.714
0.345
0.892
0.644

0.167**
0.222*
0.125*
0.051*
0.073*

0.053
0.050
0.019
0.007
0.011

0.352
0.409
0.315
0.157
0.189
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Table 3: Indirect and direct effects with 95% confidence intervals for the
DURING DSE structural model
Model pathways

Direct effects
SVS→TW
Com→TW
TW→INT
Inst→Coop
Coop→TW
Indirect effects
SVS→TW→INT
Com→TW→INT
Coop→TW→INT
Inst→Coop→TW
Inst→ Coop→TW→INT

Estimated
effect

95% CI
Lower
bounds

Upper
bounds

0.400*
0.317*
0.865**
0.727**
0.323*

0.263
0.105
0.473
0.559
0.115

0.539
0.458
0.843
0.895
0.497

0.346*
0.274*
0.279*
0.235*
0.203*

0.137
0.077
0.061
0.105
0.051

0.404
0.346
0.372
0.368
0.281

Table 4: Indirect and direct effects with 95% confidence intervals for the
DURING CFA structural model
Model pathways

Direct effects
SVS→TW
Com→TW
Coop→TW
TW→INT
Inst→Coop
Indirect effects
SVS→TW→INT
Com→TW→INT
Coop→TW→INT
Inst→Coop→TW
Inst→ Coop→TW→INT

Estimated
effect

95% CI
Lower
bounds

Upper
bounds

0.344**
0.540*
0.105
0.456**
0.694**

0.177
0.271
-0.050
0.142
0.510

0.633
0.695
0.260
0.737
0.896

0.157**
0.246**
0.048
0.073
0.033

0.045
0.105
-0.008
-0.029
-0.004

0.411
0.422
0.155
0.245
0.123
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Table 5: Indirect and direct effects with 95% Confidence Intervals for the
AFTER RCOW structural model
Model pathways

Direct effects
SVS→TW
SVS→INT
Com→TW
Coop→TW
TW→INT
Inst→Coop
Indirect effects
SVS→TW→INT
Com→TW→INT
Coop→TW→INT
Inst→Coop→TW
Inst→ Coop→TW→INT

Estimated
effect

95% CI
Lower
bounds

Upper
bounds

0.417**
0.535**
0.428*
0.154
0.329*
0.841*

0.187
0.310
0.232
-0.058
0.105
0.682

0.615
.0730
0.605
0.397
0.549
0.982

0.162*
0.155*
0.041
0.192
0.231

0.040
0.042
-0.034
-0.069
-0.004

0.282
0.266
0.168
0.328
0.295
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