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1. Abstract

Many wildfire risk mitigation efforts require action on private land as well as public land. As a
result, recently enacted federal and state policies provide strong incentives for local jurisdictions
to manage the risks associated with wildland fire (USDA and USDI 2000, WGA 2001). This has
led to an array of local policies, laws, and programs. This research project examined the
effectiveness of different types of incentives and policy responses, voluntary and involuntary, in
fostering wildfire risk mitigation actions. Four research sites were purposively chosen for the
diversity of their wildland fire policies and because of the presence of flammable vegetation
(fuels), significant residential housing (dense, high value real estate), and significant population
(including permanent residents, vacationing residents, and tourists). Focus groups and a mail
survey reveal that local ordinances requiring vegetation management for the reduction of wildfire
risk produce positive attitudes toward defensible space management and higher levels of
compliance with many defensible space practices.

Homeowners from the focus groups expressed common conceptual reasoning processes in
evaluating policies. First, wildfire risk mitigation is widely considered to be a shared
responsibility of landowners and government, with certain responsibilities assigned to each
group. Second, the appropriateness of mandatory landscaping regulations to achieve defensible
space objectives is associated with beliefs about legitimate roles of government, and individual
property rights, each of which may be attenuated based on the severity of the wildfire risk. Third,
participants recognize that both public agencies and homeowners often have land management
objectives that conflict with defensible space objectives, and these conflicts hinder support for
and compliance with defensible space guidelines and regulations.

Regression analysis using survey data revealed that the belief that “local government has the
responsibly to require property owners to manage their property in a way that does not endanger
their neighbors or the community” had a significant (positive) influence on acceptance across all
four sites. Another regression found that two beliefs significantly associated with how much
vegetation management homeowners did on their property across all four sites: homeowners who
believed that “for community wildfire protection, it is important that one’s own household
manage vegetation” were more likely to manage vegetation on their properties; and homeowners
who agreed that “I don’t know how to go about managing my yard for fire safety” were much
less likely to manage vegetation on their properties.

Overall, social acceptability of vegetation management practices was higher where ordinances

were in place. Nonetheless, not every one fully accepts all aspects of local ordinances pertaining
to defensible space.
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I1. Background and Purpose

Most wildland urban interface (WUI) risk management efforts require action by local
communities and individual property owners. According to some observers, what fire officials,
government resource agencies, homeowners, neighborhood associations, and other parties such
as insurance firms are actually doing in local communities is more important and should get
more attention than federal and state policies that mandate local-level actions — but this is often
not the case (Steelman and Kunkel, 2004). Natural hazards researchers have shown that
mitigation is best controlled at the local level, but this is also where it is most difficult to
motivate people (Burby and May, 1998). Others argue that there are few political incentives for
local governments to engage in pre-disaster efforts to mitigate the WUI fire problem given
current patterns where the costs of disaster response and recovery fall largely on state and
national taxpayers (Davis 2001; Plevel 1997). Recently enacted federal and state policies
provide some strong incentives for local jurisdictions to manage the risks associated with
wildland fire (USDA and USDI 2000, WGA 2001). This has led to an array of local policies,
laws, and programs.

The goals of defensible space programs are to prevent the loss of homes, businesses, and other
built structures; prevent lives lost or injuries (residents, firefighters, animals); increase likelihood
of structure survivability (reducing vegetation around structure, structural improvements); reduce
the overall costs of firefighting; and create a partnership of agencies, homeowners, and other
stakeholders to share in the prevention of wildfire and maintenance of appropriate fuel levels. A
significant characteristic of programs across the United States is whether defensible space is
mandatory (meaning the community adopted a homeowner program and/or a local ordinance was
in place) or voluntary (meaning a community may or may not have administered a program; and
homeowners could practice defensible space on their own volition). Figure 1 illustrates a
possible sequence of wildfire management approaches that represent policy changes starting with
voluntary programs and developing into mandatory programs that have been institutionalized by
local or state public services.

Figure 1. Evolution of Defensible Space Policy and Practices

Stage 1 - Basic Stage 2 Stage 3 — Stage 4 - Advanced
Fire department Community Incentives offered Formalized
performs public [~ | assistance in the ™| New initiative by | defensible space
safety and fire form of homeowner community to program including
fighting services consultations acquire grants to tax assessment for
demonstration educate and assist consultation and
projects, education homeowners compliance,
government services

Our research was aimed at identifying WUI areas where innovative approaches had developed to
reduce the potential risks and losses that wildland fire can bring to homeowners and more
broadly the community. Our intent was to identify programs with different approaches but
similar goals and desired outcomes in order to identify similarities and differences in
homeowners’ attitudes toward local defensible space policies in communities where voluntary
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defensible space initiatives or mandatory defensible space ordinances exist and various levels of
incentives or costs are also present.

Overall, this research study was designed to reveal policy acceptance and compliance factors
associated with local government vegetation management strategies for WUI wildfire risk
reduction. Research questions which the study was designed to answer include (stated as #5 and
#6 in the proposal):
1. What is the social acceptability of the laws, policies and incentives?
2. To what extent are WUI residents motivated to comply with voluntary versus
involuntary policies? And to what extent are incentives necessary to ensure compliance?

II1. Study Description and Location

This research involved two phases. The first phase employed a qualitative approach of
focus group interviews with homeowners to explore which attributes of local-level
wildland fire policies are associated with homeowner support for and compliance with
defensible space guidelines or regulations. Phase two of the research employed a survey
The survey was intended to empirically test the conceptual model developed in Phase 1
and assess the reliability and validity of existing and newly constructed measurement
scales. In a questionnaire, homeowners were asked to consider: 1) the type of property
and house they purchased (in some cases constructed or remodeled), 2) the characteristics
of landscape in their yard and the surrounding area, 3) the routine maintenance they
perform, and 4) their attitudes towards these efforts. The survey data allowed for testing
of the outcomes of scenario specific factors (policy, mandatory/voluntary, incentives), as
well as the determination of the influence of social characteristics (e.g., demographics,
social trust, general beliefs about policy outcomes, and humans' roles in ecosystem
management) on attitudes, understanding, and acceptance, and individual practices
toward wildland fire hazard mitigation .

Study Sites—Four research sites (Tables 1-3) were purposively chosen for their wildland
fire policy diversity and presence whereby flammable vegetation (fuels), significant
residential housing (density, high value of real estate), and significant population levels
(permanent, vacation, tourists). For the first phase, focus groups were conducted in
Oakland, California, Ruidoso, New Mexico and Grand Haven Michigan. For the second
phase, Larimer County, Colorado was added.

City of Oakland, California has a long-standing mandatory defensible space ordinance
enhanced in 2003 by a voter-approved property tax assessment proposition that provides
added inspection, enforcement, and homeowner services (e.g. yard waste disposal). The
proposition created and funds a wildfire Prevention District covering more than 22,000
homes/parcels in the Oakland Hills area. The District has full-time staff who inspect each
property at least once per year. The inspections are meant to determine property owner
compliance with state and local hazard mitigation laws. The District also has an
education/outreach program, enhanced yard waste disposal services, and a program to
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offset the costs of complying with mitigation requirements for city-owned land (e.g.,
right-of-ways, etc).

City of Ruidoso, New Mexico is a small village in southeastern New Mexico of about
9,000 permanent residents with a large seasonal population. The village is in the process
of progressively establishing a mandatory city-wide defensible space ordinance. Ruidoso
was listed by New Mexico State Forestry as one of the “Twenty Most Vulnerable Areas”
facing a high level of wildfire risk (Steelman and Kunkel, 2004). In 2002, the Ruidoso
Village Council passed a mandatory fuels management ordinance in the highest risk areas
of the city. The ordinance is actively enforced and includes incentives such as enhanced
yard waste disposal and cost-share options for property owners who are willing to thin
vegetation beyond the minimum standards.

Grand Haven Township and nearby area, Michigan has no mandatory regulations, but
township fire department officials recently partnered with Michigan State University
Extension to develop defensible space guidelines and education materials specifically for
WUI area homeowners along the fire-prone shoreline of Lake Michigan. Primary
concerns of residents and fire officials are the limited ingress and egress of the older
lakeshore subdivisions and the highly combustible dunegrass that is often the initial target
of ignition sources, sometimes related to human recreational activities.

Larimer County-Front Range, Colorado requires that new construction in the
County’s wildfire hazard area comply with wildfire hazard mitigation regulations. These
include provisions for fire-resistive construction and vegetation management to create a
defensible space around the new buildings. The County also operates a grant-funded yard
waste facility that offers free disposal and chipping services to County residents. A full-
time wildfire specialist offers on-site consultation to builders to recommend vegetation
management actions that will comply with the County’s defensible space guidelines.

If we consider each of the four research sites existing along a continuum of wildland fire
defensible space policies from completely voluntary to completely mandatory (as shown in
Figure 1), Grand Haven Township, Michigan would occupy the voluntary end of the continuum
and Oakland, CA would occupy the mandatory end. All sites require new homes to be
constructed of fire-resistant materials, but only the Michigan site does not also require new
homes to ensure that the landscaping and vegetation are consistent with defensible space
guidelines (as shown in Table 1). Toward the mandatory end of the continuum, only the New
Mexico and California sites require that even existing homes be compliant with vegetation and
landscaping defensible space guidelines. And only the California site requires annual inspections
to ensure compliance. Ruidoso, New Mexico requires regular re-inspections; however, these
occur every five years.
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Table 1. WUI Sample Site Scheme

Voluntary policies

Mandatory policies

Larimer County — Front Range, City of Ruidoso, New Mexico
Colorado e Mandatory vegetation mgmt.
With e New home building focus regulations
incentives | ® Insurance incentives — selective e (ost share arrangements
e Home risk assessments e Wildfire risk - high
e Wildfire risk - high
Grand Haven Township, Michigan | City of Oakland, California
e Firewise education by MSU e Mandatory vegetation mgmt.
Without Extension in partnership with regulations
incentives township fire department and e Tax assessment
state forestry e Wildfire risk - high
e Wildfire risk — low to moderate

Table 2. Local Wildfire Safety Law (Requirements)

Voluntary Policies (VP)

Mandatory Policies (MP)

Grand
Larimer Cty, | Haven Twp,
CO MI Ruidoso, NM | Oakland, CA
Fire-resistant construction materials for all new M M M M
homes
Fire-resistant landscaping and vegetation for all M N M M
new homes
Fire-resistant landscaping and vegetation for N N M M
existing homes
Annual fire department inspection of landscaping N N p! M

for fire safety

Coded per local policy at time of study:

M=Mandatory; P=Partially Mandatory; N=No local, state or federal requirements

1, . . .
Re-inspections are required every five years, not annually.

Table 3. Incentives Offered

Voluntary Policies (VP) Mandatory Policies (MP)
Grand

Larimer Haven Twp,

Cty, CO MI Ruidoso, NM | Oakland, CA
Monthly or more frequent curbside pick-up of
unlimited yard waste (trimmings, branches, leaves, - - | I
needles, etc.)
A free drop-off site to take yard waste I - - -
A pay drop-off site to take yard waste (0) 0 - -
Home visits by the County employee or fire
department official to offer free advice about fire- I I | I
resistant landscaping options
Financial assistance to property owners to help with _ _ I I
costs of fire-resistant landscaping
Coded per local policy at time of study:
I=Incentive offered; O=Offered at a cost; -- = no incentive offered
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Focus Groups—Two focus groups were held in three of the study sites (Ruidoso, Oakland, and
Grand Haven).Participants were recruited at random from a sample frame of resident
homeowners extracted from each county’s tax assessor database. Researchers used advance
letters with return postcards (to indicate level of interest in participating) and follow-up phone
calls to recruit volunteer participants. Focus group size ranged from 6 — 12 participants,
averaging 7.5 participants per group.

Focus groups followed a standard interview guide designed to elicit discussion of the
local wildland fire risk, homeowner mitigation actions, and knowledge and perspectives
on the local community’s wildland fire risk mitigation programs. Participants were also
asked to share their perspectives on risk mitigation programs that exist in other
communities. Focus group discussions were audio-recorded and transcribed. Transcribed
focus group discussion remarks by individual participants were coded according to a
hierarchical framework that emerged during several open and axial coding iterations
(Strauss and Corbin 1998).

Survey Administration—The questionnaire was a product of both the focus groups and
qualitative analysis, as well as reviews of other questionnaires created by social science
researchers such as Bruce Shindler, Oregon State University, and Alan Bright, Colorado State
University. Additional efforts were made to review the literature for concepts and scales
pertaining to opinions and judgments about policies and incentives. We had also completed
several general population surveys in recent years and those experiences and scales were also
adapted for this study. The questionnaire was submitted to OMB review process. This effort
started in March 2007and was finally approved in February 2008. The final questionnaire is
available in appendix A.

The survey samples were obtained from local or county tax assessors. A list of specific WUI
areas, criteria for selection (included: occupied homes, permanent residents, seasonal residents;
excluded; businesses, vacant land, land with hunting sheds only, apartments) and data field needs
(name, mailing address, situs address, home value) was provided to a staff person in the
assessor’s offices who selected the sample frame, or universe of households to include in the
sampling. Upon receiving these population files, 50 households were randomly selected for a
pre-test of the survey. Two hundred households were sent a survey packet (questionnaire,
personalized letter, business reply envelope) in March 2008. With one mailing a total of 38
surveys were returned and analyzed for any last minute question or direction suggestions (of
which none were noted). Based on the pre-test response rates, a sample size of 1,500 was
deemed appropriate for Larimer County, Colorado and Ruidoso, New Mexico given the size of
the communities and WUI area. Also, past research in Colorado had shown response rates to be
lower than California or Michigan sites. A sample of 1,000 was requested for Grant Haven,
Michigan and Oakland, California.

The questionnaires were mailed on April 10, 2008 with a personalized cover letter and a business
reply envelope. Reminder postcards followed about a week later. A second mailing to
nonrespondents occurred on May 9, 2008. Copies of these letters and postcard are found in
appendix B. This multi-staged mailing effort was designed by Don Dillman and is widely
practiced to provide the highest possible response rates. Press releases were also sent to local
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newspaper media in April and May to coincide with the receipt of the survey. Almost 1,800
completed surveys were returned from a possible 4,802 (sample size less bad addresses) for a
37% response rate. Fifty respondents contacted the principal investigator stating they were not
interested in participating. Larimer County had the highest response rate (42.2%) and Oakland
the lowest rate (27.5%).

In June, 2008 a nonresponse study was completed. Surveys were mailed to a smaller sample of
nonrespondents in Colorado, Michigan and New Mexico. A copy of the letter, short survey, and
table of results is found in appendix D. Phone calls rather than another mailed survey were used
to survey Oakland residents per advisement by OMB to use multi-methods to test for
nonresponse bias. A phone survey firm was hired to make the calls and followed a script and
coded questions. In addition to a nonresponse study, efforts were made to use the original
population database provided by assessors and compare estimates to sample statistics.

The nonresponse survey and analysis revealed the following potential biases that may exist in the
data. In terms of demographics, a comparison of population and sample estimates reveal that in
Larimer County seasonal homeowners responded at a higher rate than permanent homeowners;
and high property value households were more likely to respond than lower property values. For
the other sites, only a comparison of permanent and seasonal homeowner’s level of response (to
nonresponse levels) could be completed because of availability of confirmatory data, revealing
no significant differences. In terms of potential difference in attitudes between non-respondents
and respondents, the following biases were revealed: 1) In Oakland and Larimer County,
nonrespondents to the main survey held significantly higher ratings of the likelihood of wildfire
occurring than respondents to the main study. 2) In Oakland, nonrespondents to the main survey
held significantly more positive attitudes toward two measures (i.e., visit by an official to show
how to manage vegetation, ordinance that requires vegetation management). All other
differences across the four study sites were not statistically significant. These results suggest
that a common expectation, that non respondents tend to hold a less positive view or are more
apathetic toward the survey subject than respondents, may not necessarily hold. However,
overall the nonresponse biases were not judged to be systematic or warranting an adjustment of
the main study results, but should be considered in interpretation of the results. For instance, in
Oakland results from this study’s survey sample about attitudes toward ordinances may be less
positive than an estimate of the entire population.

Focus group discussions were audio-recorded and transcribed. Transcribed focus group
discussion remarks by individual participants were coded according to a hierarchical framework
that emerged during several open coding iterations. Completed surveys were keyed and
analyzed using SPSS 16.0. Tables were created to display descriptive statistics (frequencies,
means, standard deviations). Means scores on interval and ratio data were calculated for
voluntary policy (estimating a composite mean for CO and MI sites) and mandatory policy
(estimating a composite mean for NM and CA) and an independent sample t-test was applied. In
some cases the two sites within each policy are significantly different from each other. ANOVA
tests with post-hoc testing were used to test for similarities and differences across attitudinal and
behavioral measures. Regression models were also estimated for each site on two key variables:
attitude toward mandatory ordinances and self-rating on management of vegetation for fire
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safety. The overall aim of the research was to determine whether mandatory policies yielded
greater compliance and greater acceptance than voluntary policies.

IV. Key Findings

A. Focus Groups
The homeowner focus groups yielded six main themes about defensible space policies and
practices and the social dynamics associated with living in wildland urban interface areas:

Everyone shares the responsibility for fuels management: Landowners and government
agencies share the responsibility for managing WUI fuels and each group has specific roles and
responsibilities. Local government is responsible for communicating with property owners about
local WUI policies, showing property owners exactly how to comply with vegetation
management rules or guidelines, and enforcing compliance. Like other property owners, they are
also responsible for vegetation management on their own properties. Homeowners are
responsible for vegetation management on their property, for monitoring their neighbor’s
compliance, and for setting norms to encourage neighborhood compliance. Homeowners also
have the responsibility of paying for local risk mitigation programs through taxes or fees.

Mandatory regulation may be justified: Mandatory vegetation management regulations are at
odds with strict conceptions of property rights and personal liberties; however, such ordinances

can be justified when the underlying wildfire risk is high, when there is an acknowledged public
safety role for local government, and when individual noncompliance puts others (neighbors) at
risk.

Attention needs to be paid to policy implementation: If mandatory regulations are justified,
they should be enforced fairly and uniformly. Some people suggested that such a policy should
be determined by a public vote. Local enforcement personnel should make themselves available
for one-on-one consultations with property owners to show them specifically how to comply
with regulations, especially mandatory regulations. Letters mailed to each property owner are a
good way to ensure that messages are received. Education and communication efforts should be
repeated often for maximum impact and to catch newcomers and seasonal visitors.

Other local policies are needed: Defensible space policies alone aren’t enough to
comprehensively respond to the WUI problem in high risk areas. Local governments need to
incorporate wildfire risk concerns into their comprehensive planning processes and zoning
regulations. Continuing to build in high risk areas and/or to allow high risk construction practices
exacerbates community risk.

“Others” elevate the risk: Focus group participants perceive that certain population subgroups
comprise a large group of “others” that heighten the risk to their neighbors by not complying
with defensible space regulations or guidelines, or by practicing other unsafe fire-related
behavior.
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Several factors influence compliance: Compliance with both mandatory defensible space
regulations and voluntary guidelines is most strongly influenced by the cost of taking measures
to comply, the ability to dispose of yard waste, and the degree to which other land use objectives
compete with firesafe landscape objectives.

B. Surveys

The survey results provide an opportunity to strengthen the findings of the focus groups and
collect more uniform data about beliefs and opinions about fire mitigation measures from a
larger group of people.

Respondents—A mix of male and female respondents was obtained across the four study sites;
the majority of the respondents were male at 3 sites. Over half of the respondents at all 4 sites
were 60 year or older and few respondents were 19 to 39 years old — this is unsurprising given
that the survey targeted homeowners (who are generally expected to be older people).
Respondents were more likely to be retired than employed full-time or part-time except in
Oakland. In Grand Haven, MI and Oakland, the majority had household incomes greater than
$100,000 per year. In Larimer County and Ruidoso, approximately one-third of the respondents
had these high levels of income with an equal distribution over lower household income
categories.

Residential Status and Home Type—These factors varied across the four study sites. In
Ruidoso, seasonal or part-time residents were most common while most respondents were full-
time residents in the other three study areas. In Oakland, very few respondents used their
property for seasonal or vacation use. Length of residency was longest in Grand Haven and
Oakland where 79% and 74% of respondents, respectively, had lived in their homes for over 10
years. In all four study sites, single-family homes were most common. Ruidoso had the highest
percentage of respondents who lived in condominiums (11%) or a manufactured or mobile home
(7%). Multi-family units were most common in Oakland (4%).

Views of Wildfire Risk—Survey participants were asked to rank their concern about wildfire
compared to other local issues like crime, schools, and the economy. In Larimer County and
Ruidoso, wildfire threat was the greatest concern on the list while in Grand Haven it was the
lowest concern and in Oakland it was in the middle.

Homeowners also were asked about the likelihood of a wildfire occurring near their
neighborhood in the next five years, as well as the likelihood that their home would incur
damage during the wildfire. Larimer County homeowners rated the likelihood of fire the highest,
but still an overall mean of “somewhat likely.” In all four study sites the likelihood of a home
being damaged was rated lower. In the two mandatory policy areas, the likelihood of a wildfire
causing home damage was significantly higher than the voluntary policy sites, but overall still
low.

Knowledge of Local Ordinances and Fire Mitigation Servcies—Knowledge of local
ordinances about building codes or vegetation management was weak in all four study sites.
Most respondents answered “not sure” when asked how local ordinances regulated construction
materials, landscaping and vegetation, and fire department inspections. Interestingly, in
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Oakland, only 30% correctly stated that fire-resistant landscaping and vegetation was required
for existing homes, while nearly all respondents (94%) knew that annual inspections of
landscaping for fire safety are required. Most respondents from sites with mandatory fire hazard
mitigation regulations knew about curbside or neighborhood pickup of vegetation; most
respondents from sites with voluntary guidelines knew about free or pay drop off sites. Few
respondents at all study sites knew about local fire departments’ on-site and often free
consultations about how to create and maintain fire-safe landscaping. In general, a “show me”
approach to vegetation management with supportive services (like pick-up or drop-off) was rated
more positively than “tell me” or “selective enforcement” approaches.

Defensible Space Practices—Homeowners were asked which, if any, of eleven defensible space
measures they had instituted on their property. The list included vegetation management
practices and decisions about structural features of the house, including building materials.
Respondents could indicate that each measure or feature a) did not pertain to their house, b)
already existed when they purchased the house, ¢) had been addresse for wildfire safety or other
reasons, or d) had not been acted on. Almost half of the Grand Haven Township homeowners
had taken none of the actions and did not practice defensible space, whereas almost nine out of
ten homeowners in the other three study sites had instituted at least one of the eleven items.

The response option “action not necessary because already existed when purchased” was
selected very infrequently. The exception was fire-resistant roofs: 31% of Ruidoso homes and
17% of Grand Haven Township homes already had fire-resistant roof materials when purchased.
These activities included high levels of vegetation maintenance and replacement of building
materials (i.e., roof). A majority of respondents indicated that most of the vegetation or home
features were applicable to their properties. Approximately one-quarter of respondents indicated
that their homes had fire-resistant landscaping or housing materials or that decks were enclosed
to keep debris from collecting underneath. Most did not have firewood stacked near a building.
Most of the respondents who checked “my household took this action primarily for wildfire safe
reasons” for any of the 11 items lived in Larimer County, Ruidoso and Oakland.

Respondents were in high levels of agreement that defensible space practices “improves the way
my yard looks,” “make sense to do because insurance can’t replace everything,” and “a good
way to protect my home in case of a wildfire.” Mandatory policy sites had a slight (statistical)
edge over voluntary sites. The two mandatory policy sites also yielded significantly less
uncertainty about what to do with yard waste or how to make a yard more fire safe.
Homeowners in the two voluntary policy sites, on average, rated that defensible space practices
interfere with other things they wanted to do with their yard at a higher level than mandatory
policy homeowners. Homeowners across the voluntary and mandatory comparison were similar
on slightly disagreeing that defensible space management cost too much, agreeing that the initial
effort was more work than subsequent maintenance, and having neutral views about its effect on
the attractiveness of a yard for wildlife.

Influences on Undertaking Defensible Space Measures—Another question tested the
perceived influence of ordinances, communication efforts, and different stakeholders on
defensible space management. Overall, homeowners rated most items as having “neutral” to
little influence. Several items received significantly higher influence scores by homeowners in
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the mandatory policy study sites, these included: local vegetation ordinance, written
communication about vegetation management requirements or suggestions, and communication
with a government official, particularly a fire or forestry official. About 42% of respondents in
Oakland and 29% in Ruidoso were motivated at least in part by local vegetation management
programs. One in ten homeowners in Ruidoso was motivated by insurance companies, which
suggests that recent outreach and education efforts by insurance companies (e.g., State Farm) in
that area have been effective. In Larimer County and Grand Haven Township, very few
respondents were motivated by laws. Compared to the mandatory sites, homeowners in the
voluntary policy areas rated the neighborhood or homeowner’s associations, as well as a
university Extension professional as having significantly greater (but still low levels of)
influence on their use of vegetation management techniques to protect their home from wildfires.

Community Responsibility—Homeowners, particularly in the mandatory policy study sites,
emphasized the importance of having many stakeholders (including county government,
businesses, park managers, utility companies) involved in defensible space activities and making
a community safe(r ) from wildfire. Respondents were also asked to indicate how important it
was to them that different land owners managed for wildfire safety on their property.
Homeowners living in the mandatory policy study sites rated all stakeholders at higher levels of
importance compared to homeowners living in the voluntary policy areas. In all locations
homeowners themselves were most important but all property owners were deemed important.

Homeowners were asked to rate the performance or quality of stakeholder’s actions.
Homeowners in mandatory policy study sites rated all stakeholders doing a “better job” than
homeowners in voluntary policy sites. Homeowners in both Ruidoso and Oakland gave the
highest marks to themselves. In general, respondents felt that they themselves and other
homeowners were the most important stakeholders and they rated themselves just short of
“excellent” in their wildfire safety awareness and activities. Owners of vacant lots received the
lowest performance rating by homeowners.

Rating Different Policies and Programs—Homeowners living in the mandatory policy areas
(Oakland and Ruidoso) had more positive attitudes about fire protection approaches ranging
from ordinances, vegetation removal, insurance requirement, and specialized programs than
those living in the voluntary policy sites. They were particularly positive about curbside pickup
of any yard waste that resulted from defensible space efforts that they or a contractor might have
done. They were also positive about the existence of local ordinances that require vegetation
management (and compliance) and special taxing districts for particularly high risk areas. Ideas
that received more neutral ratings included adding mandatory vegetation management clauses to
insurance policies and programs that helped homeowners go beyond minimum vegetation
efforts, targeted lower-income households, or consisted of a visit or inspection by a local official
to show how to manage vegetation. Education materials and presentations to neighborhoods
about defensible space received moderately positive ratings from homeowners in all four study
sites.

Additionally, respondents were asked to rate the quality of selected county or local services.

Three of the five items related specifically to wildfire: wildfire education, prevention and
protection, and local fire department services. In the sites with mandatory policies (Ruidoso,
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Oakland), wildfire education and protection services were rated at a higher level than the two
voluntary policy sites. The county’s financial management and government services, however,
were rated significantly lower at the two mandatory policy sites.

Regression analysis

In an effort to understand factors which influence acceptance of and one’s own compliance to
voluntary or mandatory vegetation management two regression models were estimated from the
survey data using variables identified in focus group as shaping acceptance and compliance.
Regression models used demographic factors and other cognitive factors found to be important
in the wildfire acceptance literature (see Vogt, Winter and Fried, 2004). Regression analyses
found two main patterns.

Local government responsbility to protect public safety shapes acceptance of mandatory
regulations. Regression analysis on the factors which best predict acceptability of mandatory
vegetation management for fire safety found one independent variable had a positive significant
influence on acceptance across all four sites — the belief that “local government has the
responsibly to require property owners to manage their property in a way that does not endanger
their neighbors or the community.” In three of the four sites, including the two mandatory
policy sites, a positive significant relationship between the influence of “a local ordinance that
requires a homeowner to take vegetation management actions” and acceptance also was found.

Personal importance and how-to knowledge shapes homeowner vegetation management
efforts. Another regression analysis on the factors which best predict a homeowner’s evaluation
of their own efforts to maintain vegetation for fire safety found two independent variables had a
significant influence on self-evaluation of vegetation management across all four sites— the level
of personal importance associated with “for community wildfire protection, it is important that
one’s own household manage vegetation” (positive relationship with self-evaluation) and the
belief that “I don’t know how to go about managing my yard for fire safety” (negative
relationship with self-evaluation). Other significant relationships were found in these two
regression models, but not across all four sites.
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Table 1. Key policy acceptance factors evident by study site

Recently enacted
mandatory (not Long-term, fully
fully implemented

Voluntary

Grand Haven,

implemented) mandatory
Ruidoso, NM Oakland, CA

v
v
v
v

Vegetation management policy acceptance factor

Perceived risk severity

Rules and guidelines
Perceived fairness: apply to all who contribute to the risk v
Beliefs about appropriate roles of government: protect public safety and v
property rights
Public safety function of government can outweigh property rights
Beliefs about the deleterious wildfire effects one property owner’s
landscaping can have on neighbors
Mandatory policy should be put to a vote of the people
The WUI problem should be addressed through comprehensive plans
and/or zoning ordinances
Insurance requirements can be a substitute for mandatory local
government ordinance requiring fire-resistant vegetation management
Public/homeowner education can be a substitute for mandatory local
government ordinance requiring fire-resistant vegetation management
Enforce existing laws to control ignition sources instead of making new
ones (e.g. fireworks, burn permits)
Both rules and guidelines can serve to provide property owners a
justification to report unsafe landscape practices to authorities who can
intervene on homeowner’s behalf

Policy implementation
Perceived fairness: it is enforced evenly and fairly, and enforcement v v
balances fire-resistant objective with other landscaping objectives
Consultation: local officials/experts should be available for one-on-one, v
on-site consultation
Communication: local government should communicate via letters to
individual property owners about compliance options (whether rules or v v v
guidelines)
Homeowner/neighborhood associations can be instrumental in boosting
compliance with rules or guidelines
Cost: provide options for financial assistance as an incentive and/or to v v v
make it more likely that low-income households can comply
Yard waste: provide options for convenient and low-cost yard waste
disposal

AN
DN N N N NN

<

N NN

\
<
AN
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Table 2. Key compliance factors evident by study site

Recently
enacted
mandatory (not | Long-term, fully

Voluntary fully implemented
Vegetation management Grand Haven, implemented) mandatory ent
compliance factor MI Ruidoso, NM Oakland, CA

Competing objectives
Competing objective: desired vegetation versus fire- v v v
resistant landscaping
Competing objective: erosion control versus fire-resistant v v v
landscape

Cost

Yard waste disposal options

AN

Cost of compliance (especially first time)
Maximum compliance requires credible sanction(s)

Insurance

Insurance companies have a legitimate role in requiring v v v
compliance with fire-resistant vegetation management

Insurance companies are requiring homeowners in my

community to comply with fire-resistant vegetation v v
management

Insurance requirements can be a substitute for mandatory

local government ordinance requiring fire-resistant v

vegetation management

V. Management Implications

This research and its findings provide unique insights on defensible space practices. In recent

years, social science research on wildfire has gained considerable attention, however, no studies

to date have tested the influence or impact of mandatory policies on the acceptance of policies
and practices. We identified four sites that provided a mix of policy approaches and wildfire risk
exposure:

e Oakland, California clearly showed positive outcomes from a long-standing program that is
funded by property taxes.

e Ruidoso, New Mexico showed a community that has recently organized many fire and
resource stakeholders and designed a program funded mostly from grants and local match.

e Larimer County showed an area at high risk, but lacking a more formalized approach with
the exception of new home construction and fire resistant landscaping.

e Grand Haven Township showed an area with wildfire history (mostly caused by people), but
few local programs and no ordinances except for new home construction. Each location
serves as a case study for other communities that may have similar policies, practices, and
stakeholders.

Managers of these communities or resources can consider how these findings may apply to

homeowners and residents under their jurisdiction or consider implementing the focus group

script, survey items, or the full survey instrument to gain an understanding of acceptance of or
compliance with defensible space programs. Manager recommendations are made for assistance

15 I Homeowners In Fire Prone Areas



with vegetation management, including content for communication materials and overall
promotion of vegetation management programs or services.

Mandatory programs can work. Overall, this research found that local policies with
mandatory programs seem to be more accepted and successful in terms of modifying behaviors.
We found that mandatory regulations can be justified when the underlying wildfire risk is high,
when there is an acknowledged public safety role for local government, and when individual
noncompliance puts others (neighbors) at risk. Both Oakland and Ruidoso would be considered
WUI areas with high risks where mandatory programs were in place as one of many government
services. In Larimer County, strong acceptance for programs and assistance, not local
ordinances, was found and shows that homeowners recognize the risk of wildfires and the
likelihood of a wildfire occurring near their home in the next five years.

Homeowners want assistance with vegetation management. Assistance with vegetation
management appeared to be important to all communities. This assistance includes both
assistance with understanding how to go about the work and help with disposing of vegetation
and Homeowners living in the two mandatory sites clearly held strong support for their curbside
pickup service. Of note is that although focus groups participants felt that local fire personnel
should make themselves available for one-on-one consultations with property owners, few
respondents in any of the sites knew about the availability of free, on-site consultations with
local officials about fire-safe landscaping and vegetation management. Homeowners in all
locations were most concerned about vacant lot owners (or even vacant houses) not managing
vegetation which can inherently create risk for nearby homes.

There is room for more specifics about defensible space and associated services. Additional
promotion of defensible space programs to homeowners, including the services by local fire
officials, is recommended for all four study sites. Messages that were accepted by homeowners
in the two mandatory policy sites were “improves the way my yard looks,” “makes sense to do
because insurance can’t replace everything” (like personal or sentimental items), and “a good
way to protect home in case of a wildfire.” These three statements all feature benefits to the
homeowner — better looking yard, holding on to sentimental items, and a homeowner’s own
assurance for protection. Findings also revealed that defensible space practices for “community
health and safety” reasons were supported by homeowners from all four study sites.

Local information sources are the best. Forms of communications that received a positive
response were education materials distributed by local fire departments or other local
government agencies and presentations to homeowners (via neighborhoods or associations). The
influence of laws and promotions, however, were rated at low to moderate levels. To improve
the level of influence of programs, including assistance or education materials, efforts may need
to be revised to better tailor (using some of the suggested messages to gain awareness and
interest) to audiences or be delivered in different ways (like adding more web-based resources,
add other times of the year). A local ordinance was rated as having the greatest influence on
homeowners in the mandatory study sites, followed closely by government and more specifically
fire departments. In the voluntary policy study sites, the fire department and neighborhoods
were rated as having the greater influence over other means, however, influence was judged as
being relatively low.
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Mitigating wildfire risk is a shared responsibility. Vegetation management was seen to be
both a homeowner’s and a community’s responsibility. Homeowners in the two mandatory sites
were motivated by the local policy (ordinance), but also understood and appreciated the services
that the policy provided. Enforcement that is applied to homeowners equitably was highly
regarded and consideration of both public and private land and structures were important. The
findings reveal that a “carrot” with a friendly approach and advice that offers some alternatives
with choices is most positively accepted by homeowners with vegetation management needs.

As a final comment, this research on defensible space aligns nicely with the larger body of
research on community preparedness and involving citizens in resource management. Educating
and motivating homeowners to share in the responsibility of reducing fuels and risks associated
with fire can ultimately lead to safer, healthier communities in or near forests. Homeowners,
elected officials, and resource managers need to make informed decisions from science-based
studies like the one summarized here about their strategies for protecting lives, homes, natural
resources, and the economies dependent on these activities.

VI. Relationship to Other Recent Findings and Ongoing Work on This Topic

Our study drew upon a number of recent studies on defensible space, particularly past and
ongoing work undertaken by Martha Monroe, Kristen Nelson, Bruce Shindler, and Sarah
McCaffrey (see McCaffrey 2006). The body of research shows that homeowners recognize that
that living in the wildland interface has its risks but that for individuals who choose to live in
these areas, the benefits of living in that environment override the risks. Homeowners are
willing to take mitigative action but need to balance wildfire risk reduction measures with other
values such as privacy and perceived naturalness. In essence, perceiving a high fire risk is a
necessary but not sufficient condition to undertake mitigative action. Some homeowners manage
the risk by constructing homes of nonflammable materials, plant vegetation according to
defensible space guidelines, and have household or neighborhood plans on what to do if a
wildfire should occur; while other homeowners show less interest in taking these precautions for
a number of reasons including: belief that the actual risk that their home will be directly effected
is small, lack of adequate financial resources or time to improve their property, and little
knowledge on how to change their property. However, no studies to date have tested the effect
of voluntary versus mandatory policies or the use of incentive-based programs versus taxes or no
programs on human cognitions and behaviors. Out findings support and build on the findings
from these previous studies and suggest that mandatory regulations can be effective in increasing
defensible space and even be seen as a positive by the local populace if the fire risk is perceived
as high, there is a sense that local government has a public safety role to play and when lack of
action on one property puts other property at risk.

VII. Future Work Needed

Future work can include additional testing of the constructed items across wildland urban
interface areas. While the four areas we studied represent a spectrum of different types of
communities, risks and vegetation types; areas with different types of features certainly exist
across the United States and other countries.
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We attempted to study incentives and found these four communities had different forms of
incentives (or costs) associated with their defensible space programs. Ultimately, we did not
have a perfect design of voluntary without incentives; voluntary with incentives; mandatory
without incentives; and mandatory with incentives. We fell short on the “voluntary with
incentives” at our Colorado site as their program focused on only new build homes, not existing
homes. Future research studies could focus more directly on teasing out the nuances of the
incentives portion of the defensible space equation.

Our past research studied several forms of fuels management (e.g., prescribed burning,
mechanical thinning, defensible space), whereas the research in this report allowed us to focus on
just defensible space. Now with a greater understanding of defensible space from homeowner’s
perspectives, future research could continue to integrate multiple forms of fuels management
with these more precise measurements and sophisticated and robust models for estimating
relationships between attitudes toward and resulting behaviors of fuel treatments.
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Policy Options Matrix

Policy . Where/When Recommended Messenger/ . .
Policy . Other Considerations
Category Appropriate Message Content Mode
o Even though local governments
can rely on enforcement power to
compel compliance, incentives will
Government . . .
. likely further increase compliance
functions to protect Local fire or forestry ;
Mandatory . and increase acceptance of an
) public safety departments .
. defensible ) ) ) ordinance.
Regulations High risk areas Noncompliance puts Targeted and . . :
space . . . ) Offering on-site consultation to
] neighbors at risk personalized direct 3 s
regulations 1 > . overcome the “know-how
[Plus “Guidelines mail .
messages below] problem is important.
Homeowners like direct mail,
especially to explain a mandatory
program
Voluntary Local fire or forestry
defensible Lower risk areas departments
W .
space Veg.‘mgmt. ?an be Cooperative
guidelines consistent with other Extension
ard objectives . .
Y . ) Repeated, ongoing marketing of
(erosion control, Local fire or forestry Co .
. . guidelines and associated messages
— aesthetics, wildlife) departments . .
Guidelines . : is important, especially where there
. Noncompliance puts Cooperative . . .
Public : . ) is a high rate of population growth
. S neighbors at risk Extension Mass .
education Low-High risk areas , : or large seasonal population.
. Insurance can’t media
campaigns

replace everything

Targeted and
personalized direct
mail
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Policy Options Matrix (continued)

Policy . Where/When Recommended Messenger/ . .
Policy . Other Considerations
Category Appropriate Message Content Mode
o Cost share programs are typically
e Low-income or used on larger parcels that have the
disabled Some people will find potential to significantly reduce
Cost-share households it hard to comply due risk if aggressively thinned.
and e Particularly, when to special e Financial assistance; however, is
financial property owner circumstances and more geared toward helping
assistance goes beyond the our program responds homeowners with an average
minimum standard to this. parcel, but due to income or
for veg. mgmt disability limitations faces a
compliance hardship.
Where there are All agencies
Enhanced limited options for Specific instructions Mass media
Incentives | yard waste low-cost disposal of about how to access Targeted and
services significant amounts the enhanced services personalized direct
of yard waste mail
o Especially where
mandatory rules
enforced We will show you
e Anywhere veg. how to comply in
On-site mgmt. is an ways that will not
consultation important interfere with what

objective; to reduce
noncompliance due
to not knowing
how.

you want from your
yard.
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VIII. Deliverable Cross-Walk

Project objectives as stated in
the proposal included:

Completed

Future Work

1. Develop and test individual
measures (survey questions and
scales) to develop a set of
reliable and valid indicators of
attitudes, understanding, beliefs
and motivations, and other
compliance factors related to
local laws, policies and
incentives that comprise the
conceptual model variables.

Measures are included in
final survey data report in
tables as well as the
appendix for the full survey
instrument.

Market the social science
measures and survey
instrument to forest and
wildfire managers and WUI
communities for use.

Marketing will occur by
presentations at conferences,
website, sharing our results
with other researchers and in
journals, and
technical/community
assistance.

2. Construct and employ a
quantitative survey instrument
to test and refine the conceptual
model of the causal factors and
processes by which individuals
adjust to the wildland fire
hazard in response to the local
laws, policies and incentives.

The full survey is found in
the final survey data report
in the appendix.

See above.

3. Test and refine the
conceptual model to construct a
matrix of policy options and
associated success factors
based on public perceptions
explored qualitatively and
measured quantitatively.

Both the focus group report
and survey data report
include models and matrixes
presenting results and
discussing policy
implications and
implementation concepts.
These models and matrices
are also featured in all
presentations and
manuscripts.

See above.

4. Transfer findings to
researchers and federal, state
and local risk managers via a
range of publications and
presentations

Ongoing

Presentation made at:
Human Dimensions of
Wildland Fire. October 23-
25,2007. Ft. Collins, CO.

Results were sent to 7
residents request copies of
the final reports.

We are waiting for comments
on a manuscript submitted to
Forest Policy and Economics.
This paper reports the focus
group research findings. It
explores attributes of local-
level wildland fire policies
that are associated with
homeowner acceptance of and
compliance with defensible
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space guidelines and
regulations in three
communities.

During the summer a
manuscript for the survey data
will be drafted and submitted
to a TBD journal.

During the summer will
develop a 2-4 page
information page for
managers based on the matrix
of policy options and
associated success factors

Relevant results are being
incorporated into PI workshop
and course (e.g. RX510,
TFM) presentations to fire
managers on public
acceptance of fire
management

Presentation submission will
be made for 2" Human
Dimensions of Wildfire
conference — Nov/Dec, 2009.
Charleston.

Opportunities to present to
various state groups in MI are
underway (with the help of
Mark Hansen, MSU Ext)

Final reports are due to the
communities studied. Will be
shared by April 30, 2009.
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