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Abstract. Residents’ trust in the managing agency has been heralded as a necessary precursor to success in preventing

wildland fire losses in thewildland–urban interface. Trust, however, is a complex concept. Homeowners’ specific firewise
actionsmay not be easily linked to general measures of trust. This article uses two distinct trust indices to predict residents’
intention to do fire wise actions to their house and adjacent site. Results of structural equation models using a survey of
Colorado Front Range residents (n¼ 456) revealed strong explanatory power: 85% (house behaviours) and 72% (site

behaviours) of the variation in intentions were accounted for by trust, previous fire wise behaviours and the perceived
effectiveness of the actions. The trust measures, however, were not major influences. ‘Trust in agency competence’
weakly predicted perceived effectiveness for site behaviours; ‘trust in agency information’ weakly predicted past house

behaviours. Neither trust variable directly affected intentions to perform these actions. We conclude that trust is best
viewed as a broad precursor whose influence on behavioural intentions is mediated by other constructs (e.g. past
behaviour, perceived effectiveness). The implications for further work to understand the role of trust and the possible

social mechanisms involved are discussed.

Additional keywords: fire wise behaviours, social trust, wildland fire, wildland–urban interface.

Introduction

To minimise the negative consequences of wildfires, natural
resource agencies have shifted from a traditional emphasis on

total fire suppression to policies designed to reduce the prob-
ability or severity of wildfires and to restore ecological condi-
tions. Two major techniques used are prescribed burning and

mechanical thinning. Prescribed burning involves the controlled
use of fire to burn off excess vegetation in the forest.Mechanical
thinning reduces the amount of vegetation in the forest by

physically removing some trees and shrubs. At the individual
level, action programs for homeowners in areas that might be
affected by wildland fires are now common (e.g. FireWise or
FireSafe Councils). Defensible space activities involve actions

such as plant spacing or the removal of trees near the home.
Other actions target structures, such as cleaning gutters or using
fire-resistant building materials.

For either agency or individual actions, public support is
essential for a successful program. Recent social science efforts
have sought to understand the amount of public support for

agency policy and when homeowners will do the recommended
fire wise actions (McCaffrey 2004; Fege and Absher 2007;
Absher et al. 2009). Trust in the agency has been suggested as a

key psychological predictor of support for agency actions and
for individual behaviour (Winter et al. 2004; Carroll et al. 2007;
Liljeblad et al. 2009). Our previous research has documented
that trust does positively influence attitudes towards agency

actions such as prescribed burning and mechanical thinning
(e.g. Absher andVaske 2007; Vaske et al. 2007). Other work has
shown that individual values and perceptions affect trust of

the agencies involved and may affect judgments about their
competence (Morehouse et al. 2010). Little attention has been
focussed on the relationship between agency trust and individual

homeowner attitudes and behaviour regarding fire wise actions.
This article fills that knowledge gap by empirically model-

ling the relationships between two measures of agency trust

(perceived agency competence, trust in information provided)
and homeowners’: (1) perceived effectiveness of fire wise
actions; (2) past fire wise behaviours; and (3) behavioural
intentions to perform fire wise actions. Based on social psychol-

ogy theory, we argue that contrary to the agency-level analyses
where general measures of trust predict general attitudes
towards agency actions, general measures of trust will not

predict homeowners’ specific attitudes and behaviours.

Theoretical framework

Social trust has been defined as ‘the willingness to rely on those
who have the responsibility for making decisions and taking
actions’ (Siegrist et al. 2000, p. 354). The adjective ‘social’

emphasises that the people being trusted are those with formal
responsibilities within organisations that may not be personally
known to the person making the trust attribution (Siegrist et al.
2000). Institutions and agencies that provide fire protection and
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mitigation services in communities where wildland fires may
be a problem are generally trusted as authoritative sources, but
their decision models may be heavily focussed on biophysical

information and lack crucial social information (Bradstock and
Gill 2001; Morehouse et al. 2010).

People who perceive that they share similar views to the

managing agency tend to trust the agency more than those who
do not (e.g. Siegrist and Cvetkovich 2000; Cvetkovich and
Winter 2003; Vaske et al. 2007). Some research has further

differentiated types of trust (Poortinga and Pidgeon 2003) or
its relationship to perceptions of risk (Walls et al. 2004) as
important distinctions. Winter (2003), for example, found that
trust ratings of the USDA Forest Service (USFS) fire manage-

ment policies (1) varied significantly by state (i.e. in Arizona,
California, Colorado, New Mexico); (2) were primarily influ-
enced by shared values between the agency and the public; and

(3) predicted respondents’ approval of management actions.
Winter et al. (2004) found significant relationships between
social trust in USDA Forest Service fuel management strategies

and perceived agency competence.
The role of trust is usually measured as a general belief or

orientation. These broad, abstract thoughts should be distin-

guished, however, from more specific cognitions (Eagly and
Chaiken 1993). Setting- or situation-specific thoughts are more
likely to predict particular fire wise decisions than the broader
orientations. For example, general trust orientations may influ-

ence support for agency actions but their effect is likely
mediated by residents’ other perceptions or preferences in a
specific situation. When correspondence between variables is

similar (in terms of target, action, context and time), correlations
between variables are expected to be larger (Fishbein and Ajzen
1975; Manfredo et al. 2004). This suggests that trust should

be measured with reference to the desired action in order to
maximise the ability to predict individual fire wise behaviours.

Distinguishing the effects of trust in an agency in general
and more specific fire wise action recommendations (e.g.

information for homeowner actions) is warranted. Some resear-
chers (Poortinga and Pidgeon 2003; Liljeblad et al. 2009) have
suggested that trust is composed of three elements: a series of

shared norms and values, effectiveness expectations, and com-
petence and consistency in behaviour. Similarly, Bright et al.
(2002) postulated competence and effectiveness were essential

to trust. Recent work has focussed on the relationships between
agency trust and public acceptance of agency policies both
before and after a wildland fire (e.g. Shindler and Toman

2003; Cvetkovich and Winter 2008; Olsen and Shindler 2010).
Others have focussed strongly on the community and feelings of
trust at that level (Carroll et al. 2000; Grayzeck-Souter et al.
2009; Winter et al. 2009).These results need to be extended

to homeowners’ preparedness actions and the role of trust on
private lands. For fire wise actions, homeowners’ perceptions
that an agency will protect their home (i.e. it is competent at

wildland firefighting and prevention) and that it will provide
accurate advice and information (i.e. it will be effective at
reducing the risk of wildfire losses) are important distinctions

to make for understanding the role of trust.

Study objectives

The models analysed here used two trust indices (i.e. trust
agency competence, trust agency information) to predict: (1) the

perceived effectiveness of fire wise actions; (2) recent home-
owner fire wise behaviours; and (3) intentions to perform future
fire wise actions. Perceived effectiveness and recent behaviours

were hypothesised to mediate the relationships between trust
and behavioural intentions. The trust indices were based on
previous literature and reflect two distinct general orientations

towards the agency.
Perceived effectiveness, recent fire wise behaviours and

behavioural intentions for future fire wise actions were specific
to a set of possible behaviours: either house-specific actions

(e.g. cleaning roofs, Fig. 1) or adjacent site landscaping actions
(e.g. clearing shrubs, Fig. 2). Based on the specificity principle,
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these effectiveness and recent-action variables are likely to have
more predictive power for behavioural intentions than the more
general trust variables, and in turn would be expected to rely on

perceptions of trust to some extent.

Methods

The study population consisted of landowners over the age of 18
years who reside in the rural areas (based on US Census Bureau

2010 data) of six Colorado counties (Boulder, Clear Creek,
Gilpin, Grand, Jackson and Larimer). Colorado has 22 million
acres (8.9� 106 ha) of forested landscape. A substantial portion
of these lands is in the six counties in our study area. For

example, over 50% of Larimer County is publicly owned, most
of which is land within the Arapaho–Roosevelt National Forest.
Although the six counties are broadly defined as part of

Colorado’s wildland–urban interface, a mixture of rural and
urban population centres is evident, and the sampling frame was
constrained to landowners living in rural locations in each of

the six counties. We used the Census Bureau’s 2000 definition
of rural (i.e. population densityo1000 people per square mile
(384.8 people per square kilometre), US Census Bureau 2010)

and operationalised ‘rural’ using local maps and zipcodes. A
random sample of resident names and addresses was purchased
from a commercial sampling firm. See Vaske et al. (2007) for
more detail on sampling.

Mail survey administration

Four mailings were used to administer the survey beginning
at the end of May 2004. Residents first received the 12-page

questionnaire, a prepaid postage return envelope and a perso-
nalised cover letter explaining the study and requesting their
participation. Ten days after the initial mailing, a reminder

postcard was sent to participants. A second complete mailing
(questionnaire, prepaid-postage return envelope and cover let-
ter) was sent to non-respondents 10 days after the postcard

reminder. To further increase the response rate, a third com-
plete mailing was sent 1 month following the second complete
mailing.

A total of 532 completed surveys were returned with an
overall response rate of 47% (532 returned/1200 sent – 56 non-
deliverables). After eliminating respondents who lived in apart-

ment buildings and mobile homes, 456 respondents were
included in the analysis.

As a check on potential non-response bias, a telephone

survey was conducted of non-response residences (n¼ 100).
Selected key issues (e.g. trust, perceived effectiveness, previous
fire wise behaviours) were addressed in the telephone survey.
Differences between respondents and non-respondents on these

central topics were ‘minimal’ (Hedges’ g effect sizeso0.2)
(Vaske 2008). Thus, non-response bias was not considered to be
a problem, and the data were not weighted.

Social trust variables

Two distinct multiple-item indices of social trust served as
independent variables in the models. The first index included
three questions (i.e. trust agency competence). Respondents

indicated their level of agreement with: ‘I trust the USDA Forest
Service knows how to: (1) effectively plan prescribed burns;
(2) use mechanical thinning effectively; and (3) respond to

forest fires’. The second index of social trust was based on four
questions concerned with USFS information (i.e. trust agency
information). ‘With respect to forest fire management, I trust the
USDA Forest Service to provide: (1) the best available infor-

mation on forest fire issues; (2) me with enough information
to decide what actions I should take regarding forest fire;
(3) truthful information about safety issues related to forest

fire; and (4) timely information regarding forest fire issues.’
Survey items in both the ‘trust agency competence’ and ‘trust
agency information’ indices were measured on a seven-point

scale from ‘strongly disagree’ (�3) to ‘strongly agree’ (3).
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Fire wise action variables

Seven fire wise actions were measured in three ways: (1) per-
ceived effectiveness of fire wise actions; (2) residents’ previous
fire wise actions; and (3) intentions do the actions in the future.

The fire wise behaviours were separated into actions related to
the site (i.e. the area near the house), and those that affected the
house itself. The four actions affecting the site adjacent to the

house included: (1) planting fire-resistant plants to protect
the home; (2) planting plants 15 feet (4.57m) apart to protect the
home; (3) pruning branches within 85 feet (25.9m) of the house

to protect the home; and (4) reducing density of trees within 100
feet (30.5m) of the house to protect it. Three fire wise actions
related to the house and these were: (1) cleaning roof surfaces of
vegetation to protect the home (eliminate an ignition source);

(2) stacking lumber 30 feet (9.14m) from the home (eliminate an
ignition source); and (3) using fire-resistant building materials
to protect the home (reduce ignition potential).

For each fire wise action, effectiveness was measured by
asking: ‘How effective is ___ in protecting one’s property from
forest fire?’ Variables were coded on seven-point scales ranging

from ‘not at all effective’ (1) to ‘extremely effective’ (7). The
previous-behaviour questions asked: ‘Do you currently do ___?’
These variables were coded as ‘yes’ (1) or ‘no’ (0). Two

summated indices were created. The index for site actions
ranged from 0 (none) to 3 (all); the index for house actions
ranged from 0 to 4 (all). The behavioural intentions items asked:
‘How likely are you to do ___ in the future?’ These variables

were coded on seven-point scales ranging from ‘not at all likely’
(1) to ‘extremely likely’ (7).

Data analysis

A confirmatory factor analysis tested whether the trust dimen-
sions, perceived effectiveness indicators and behavioural
intention variables provided a good fit to the data. LISREL 8.80

(Jöreskog and Sörbom 2007) was used for this analysis based on
the maximum likelihood estimation procedure and the covar-
iance matrix of the items measuring the concepts.

A structural equation path analysis was then used to test the
predictive validity of the proposed house and site models.
Because the two additive indices of past behaviour constituted
single items of their respective constructs (i.e. house behaviours

and site behaviours), the error variance had to be assumed. A
series of models were examined with varying levels of error
variance (i.e. 0.1, 0.15, 0.2). Because the different models

yielded substantively the same results, the error variance was
set at 0.1.

The overall fit of the models was assessed using six indica-

tors (x2, x2/d.f., GFI, NFI, CFI, RMR; see Jöreskog and Sörbom
2008). Because large sample sizes tend to inflate the Chi-square
statistic, Marsh and Hocevar (1985) suggest that the Chi-square

should be evaluated in relation to the model’s degrees of
freedom. A x2/d.f. ratio of 2 : 1 to 5 : 1 indicates an acceptable
fit. Acceptable fits for the GFI, NFI andCFI statistics are usually
set at 40.90 and an acceptable fit for RMR is typicallyo0.05

(Kline 2005).

Results

A preliminary Principle Components Analysis factored the
seven trust variables into the predicted two concepts (i.e. trust-

competence, trust-information) and suggested that the con-
structsmeasure substantively different aspects of trust (Table 1).
The percentage agreeing with each item ranged from 64 to 87%.

There was generally stronger agreement for trust-information
than for trust-competence. The standardised factor loadings for
the items are reported separately for house and sitemeasures and

ranged from 0.63 to 0.93.
On average, respondents agreed that the actions were ‘quite’

effective in protecting one’s property from forest fire (Table 2).
The mean for the three house actions was 5.73; the mean for the

four site actions was 5.21 (5¼ quite effective). Factor loadings
for the effectiveness measures were 0.60 to 0.79 for house
actions and 0.61 to 0.85 for site actions. The summated scale

for the ‘currently do house actions’ ranged from0 to 3. Themean
for this index was 1.93, implying that, on average, respondents
were currently doing approximately two of the three actions.

The index for ‘site’ ranged from 0 to 4; the average was 1.64.
Overall, residents reported doing some of each type of fire wise
actions. The intention measures had means of 5.40 (house) and

4.34 (site). For these seven-point scales, a value of 4 implies
‘moderately’ likely to do; a value of 5 indicates ‘quite’ likely to
do. Standardised factor loadings ranged from 0.47 to 0.61 for
house actions and 0.55 to 0.80 for site actions.

Table 1. Trust items and concepts

Item response scales: strongly disagree (�3) to strongly agree (þ3). Percentage slightly agree (1) through strongly agree (3)

Concepts and variables Percentage agreement Standardised factor loading Scale mean

House Site

Trust – agency competence: 2.17

Agencies know how to do prescribed burns 64 0.80 0.79

Agencies know how to do mechanical thinning 72 0.74 0.74

Agencies know how to respond to forest fires 85 0.63 0.63

Trust – agency information: 2.63

US Forest Service can be trusted to providey
The best information on forest fires 83 0.82 0.81

Enough information on forest fires 86 0.87 0.86

Truthful information about safety issues 87 0.92 0.93

Timely information on forest fires 82 0.89 0.90
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Model tests

Separate models were analysed for the house-specific data
(Fig. 3) and site-specific data (Fig. 4). The two trust measures
were the same for each model. The general pattern of findings

was similar in both models. As anticipated, the best predictor of
specific behavioural intentions was specific recent behaviours.

The structural equation path coefficients were 0.75 (house
model) and 0.74 (site model) for this relationship. Perceived
effectiveness was the second-best predictor of behavioural

intentions (0.42 house model, 0.22 site model). The models
explained 85 and 72% of the variance for house and site
intentions respectively. Neither of the trust indices directly

Table 2. Perceived effectiveness, current actions, and intention to do fire wise actions

Item response scales are: Perceived effectiveness of fire wise action, not at all effective (1) to extremely effective

(7); Currently do firewise action, yes or no (0, 1) into additive index. Factor loadingswith error variance set at 0.1

(multiple runs at 0.1, 0.15, 0.2 yielded the same results); and Intention to do fire wise action, not at all likely (1) to

extremely likely (7)

Variables Standardised factor loading Mean

House Site House Site

Perceived effectiveness of fire wise action 5.73 5.21

Clean roof and gutters 0.79

Stack wood away from house 0.91

Use fire-resistant building materials 0.60

Use fire-resistant plantings 0.61

Plant 15 feet (9.14m) apart 0.74

Prune out 85 feet (25.9m) 0.85

Reduce plant density within 100 feet (30.5m) 0.74

Currently do fire wise action 0.95 0.95 1.94 1.64

Intention to do fire wise action 5.40 4.34

Clean roof and gutters 0.47

Stack wood away from house 0.57

Use fire-resistant building materials 0.61

Use fire-resistant plantings 0.55

Plant 15 feet apart 0.69

Prune out 85 feet 0.79

Reduce plant density within 100 feet 0.80
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influenced intentions, although there were some weak to mod-
erate indirect effects through effectiveness or previous actions.

In both models, the best predictor of specific recent beha-
viours was perceived effectiveness of the action (0.20 house
model, 0.38 site model). The general trust in agency competence

index did not influence past behaviours in either the site or house
models. The relationship between trust in agency information
and specific-behaviours index was not statistically significant in
the site model. Although this trust variable was significant in

the house model, the coefficient was negative. In other words,
individuals who did the fire wise actions were less likely to trust
the agency information. The models predicting past behaviour

from effectiveness and trust explained less than 14% of the
variance.

The models predicting perceived effectiveness using the two

trust indices explained,3%of the variation. The path from trust
in agency competence to effectiveness was significant in both
models (0.15 house, 0.17 site). The trust agency competence
index influenced perceived effectiveness in the site model

(0.17). The trust agency information index was not a discernible
cause of effectiveness attitudes.

Discussion and implications

General trust in an agency can influence general support for

agency policies (Vaske et al. 2007). As suggested by social
psychological theory and the specificity hypothesis, however,
the best predictor of specific behavioural fire wise intentions is

specific past behaviour, followed by specific perceived effec-
tiveness. In the models presented, we separated out two distinct
types of general trust, competence and information. The agency
trust measures did not have direct influence on specific home-

owner fire wise behavioural intentions and the indirect effects
were minimal. The influence of trust on past behaviours and

perceived effectiveness was weak. The data suggest that
respondents did distinguish between trusting the agency to be

competent in their land-management actions and trustworthi-
ness of the information they provide. The analyses also show
that discrete aspects of trust affect intermediary variables

(effectiveness and past behaviours) differently.
These findings suggest three conclusions that hold true for

both house and site models. First, even when given some speci-
ficity, agency-focussed trust measures (e.g. trust-competence,

trust-information) are still relatively general. Consistently with
theory, they have limited predictive power in accounting
for variations in specific behavioural intentions. Second, the

perceived effectiveness of fire wise actions explains a portion of
variance in intentions to perform these actions and can thus play
a substantive role in affecting fire wise behaviours. Third, the

best predictor of future intentions is past behaviour. This suggests
that efforts designed to encourage people to do something on
the list of fire wise actions may facilitate other actions as well.

Additional implications can be drawn from the results to

underscore the principle that effectiveness perceptions matter.
The explanatory power in these models shows that for either
house or site behaviours, convincing homeowners of the effec-

tiveness may be important both directly and indirectly. This
places emphasis on processes that can affect residents’ opinions
about effectiveness, especially through localised homeowner

and community discourse about, and education efforts to attain,
fire loss mitigation. Broad awareness campaigns, like general-
ised trust, may be only weakly effective in a direct way, andmay

need to be combined with local programs to be maximally
useful.

Additional methodological, theoretical and practical expla-
nations can be offered. First, previous work has argued for a

strong relationship between a generalised concept of trust
and general attitudes of support for agency actions such as
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prescribed burning or mechanical thinning. Trust may be suffi-
ciently multifaceted that it operates with different levels of
action with given specific contexts. Given the moderately high

mean scores for the variables in this analysis, other surveys
may find settings where scores are lower and a threshold effect
for trust is important, perhaps critical, to realising behaviour-

change goals.
Second, social marketing and persuasive communications

literature (Cialdini 2001; Kotler et al. 2002) suggests that

people develop trust only after some experience with doing
the behaviours or incorporating fire preparedness ideas into
their lifestyle. The situationally different effects reported
above suggest a recursive model of effects between trust and

intentions may be useful (Lewicki et al. 2006). Homeowner’s
decisions to act develop in socially complex and dynamic
ways. Fire wise knowledge, agency image and community

norms all play a role over a period of time to reflect readiness to
accept the need to act and to eventually accomplish the actions
themselves. Agency personnel and community activists alike

will want to be aware of the specifics of the sociocultural
context for residents’ actions in addition to the setting-specific
biophysical risk factors.

Third, our respondents were residents of the Colorado Front
Range and, as such, may reflect the culture and social dynamics
of a particular group. Surveys of other groups that are geogra-
phically or culturally distinct may yield different results.

Fourth, the strength of our paths may also be related to
measurement issues. Generalised measures of trust did not
predict specific behavioural intentions, even after separating

house and site concerns. Replication and extension of this model
is needed. Of particular note is the weak reliability of the house
action intention measure. Similar to previous research, we used

standard measures of trust, but more focussed or reformulated
measures of trust may be needed. Such expanded conceptualisa-
tions may yield richer, more complete explanations for the role
of trust in management decision-making.

Finally, trust appears to operate in socially complex ways
and measurement models need to reflect this complexity. The
predictive power of the trust variables had a negative influence

at one point (information trust affecting house actions). Perhaps
trust is a stand-in for a generalised distrust of government.
This might suggest that those who have done house-focussed

fire wise actions may already have a negative view of agency
communications, or have discounted it in such a way as to act
independently. In either case, it seems that information trust

acted like other generalised precursor variables in a cognitive
hierarchy (e.g. beliefs affecting attitudes). Some subgroups may
use mental standards to judge and inform action in seemingly
contradictory ways. Direct study of these effects is warranted to

better understand the role and significance of various types of
trust in similar settings (Absher et al. 2009).

The results here should not be taken as a repudiation of trust

in the process of affecting wildland fire preparedness by
residents. Caution should be exercised when generalising these
findings to other situations. Our results, however, do raise a ‘red

flag’ regarding the role of trust in explaining homeowners’
intention to do fire wise behaviours. Singular or generalised
measures of trust may have a role in explaining public support
for agency actions more broadly, but for residents affected by

wildland fire, we recommend further development of models
and measures tied to the differences in homeowners’ lifestyle or
setting as they will likely be more robust.
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