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Introduction

Statement of the Problem

S5SUSNNAYS NBAaALRYRSyaaQ f
toward prescribed fire and apply it to a conceptual
framework in order to assist the US Forest Service In
developing prescribed fireelated policies,
manhagement actions, and communication strategies.

sagestep.org



Introduction

Goals of the Study

A Apply a recentlydevelopedmeasurement toolfor
Integrative complexityo a new research scenario.

ALRSY UATe?@ RBldicmjlexbwhed Q
thinking about prescribed fire within the context of
the mountain pine beetle (MPB) in northern
Colorado and southern Wyoming.

ALRSY UATé& peReptidasyt e VMRBauR
examine any demographrelated differentiation In
Integrative complexity

blm.gov
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Introduction

Research Objectives

R1Y 5SUSNNYAYS AT NBALRYRSYI(a
prescribed fire are characterized by different levels of integrative
complexity than moderate attitudes.

R2 Determine if the relationship between basic beliefs about
wildland fire management and attitudes toward prescribed fire
are moderated by integrative complexity.

nps.gov
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Introduction

Wildland Fire

A General term describing any netructural fire that occurs in natural fuels
and/or vegetation. mwce, 2010, 2013)
A Types of wildland fire: wildfire, prescribed fire, and wildland fire use:

I Wildfire: unplanned; unwanted including unauthorized hunr@aused fires, escaped

wildland fire use events, escaped prescribed fires, others with the objective to pu
the fire out.

I Prescribed fire: any fire intentionally ignited by management, under an approved
plan, to meet specific objectives, often fuel reduction.

I Wildland fire use: natural ignition; accomplish specific resource management
objectives; predefined, designated areas.

dThe right fire, at the place, at the righttinie. 0| { C{ U

usatoday.com nps.gov




Introduction
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(Joint Fire Science Program Summary, 2012)

Dendroctonus ponderosae
fs.fed.us

Effects of barkbeetle caused tree
mortality on wildfires:
1. Depends on research question.
2. Time since outbreak.
3. Fuel or fire characteristic of interest.
G DSY SNJI tdikyléll GINAINyY GASER D€

(Hicke et al., 2012; Jenkins et al., 2013)
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Introduction

Wildfires on the Landscape

A Entering a period of megafires, not seen in decades:
I High combustion intensity.
I Inherently complex to manage.
I Dangerous to firefighterspyne, 2010)

A Ecosystems and human populations are becoming more
vulnerable.

A Described as a complex mix of physical, ecological, economic,
and social developmentgaroli et al., 2007)

National Interagency Fire Center:
10-year average (2002013): 64,588 fires; 6,933,732 acres
2013 (JarOct): 40,724 fires; 4,107,912 acres
201213 Colorado Wildfire Seasonist,000 homes destroyed;
$858 million in insurance claims




Relevant Theories

A Managers recognize that the social sciences can
support the formulation of management decisions.

A Understanding public perceptions is critical for
success in communicating and implementing
management plans.

A This study usedognitive hierarchy theorand
Integrative complexityas the theoretlcal
foundations.

| >4

The impact of complex thinking on basic beliefs and attitudes

toward prescribed fire and the relationship between them

blm.gov
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Relevant Theories

Integrative Complexity
A Measurement of how complexly people think about an issue.
A Structure of thoughts, or beliefs, rather than the content.

A Management can benefit from not only what, bubw, the
public thinks about complex, controversial issues.

Two cognitive structural variables:
Differentiation: number of distinct characteristics or dimensions of a
problem or issue that an individual takes into account during decision
making.
Integration: development of complex connections among the
differentiated characteristics; related to the relative importance of
perceived arguments for and against an issue.

bim.gov (Bright & Barro, 2000; Carroll & Bright, 2009, 2010;
Tetlock, 1989)



Relevant Theories

Y

Prescribed Fire
Attitudes

,: Basic Beliefs*
4? Integrative Complexity

blm.gov (Baron& Kenny, 1986; Tarrant, Bright, & Cordell, 1997)



Methodology
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Methodology

A 12-page seHadministered assessment with two mailings.
A Data collected from November, 2011, through January, 2012.

A Responseatesarefound in the following table
Study Location

Arapaho Medicine Bow White River
Roosevelt Routt
Sample 1482 1482 1482
Undeliverableor 41 43 54
unusable survey
Valid survey
301 234 248
(Total = 783)
Response rate
21% 16% 17%
(Overall = 18%) ° ° °
P t f
ereentage 38% 30% 32%

overall response:




Methodology

Integrative Complexity Scale

COLUMN A COLUMN B
List Arguments FOR and AGAINST prescribed burning in lodgepole pine forests How WEAK or STRONG do you think this argument is?

Section 1: Arguments FOR prescribed burning (LIST AS MANY AS YOU CAN) Exemely Moteraly S Neura SS"t'fohrf'gy M‘;i‘jgi;e'y Egtrj;:g'y
1. 1 2 3 4 5 6 7
2 1 2 3 4 5 6 7
3. 1 2 3 4 5 6 7
4 1 2 3 4 5 6 7
5. 1 2 3 4 5 6 7
Section 2: Arguments AGAINST prescribed burning (LIST AS MANY AS YOU CAN)

1. 1 2 3 4 5 6 7
2 1 2 3 4 5 6 7
3. 1 2 3 4 5 6 7
4 1 2 3 4 5 6 7
5 1 2 3 4 5 6 7

Differentiation Integration

(Carroll & Bright, 2009, 2010)



Methodology

Measurement of key variables:

Questions that measured beliefs about forests, fire, fire management, and
trust in the US Forest Service used-poimt Likert scale:

1 = Strongly Disagree to 7 = Strongly Agree
Attitudes toward prescribed fire were measured with a continuous scale.
Integrative complexity measured using the Integrative Complexity Scale.

Demographic questions: zip code of residence, length of time In current
residence, length of time in Colorado or Wyoming, primary residence, age
gender, education, annual household income, and stakeholder group
affiliation.




Methodology

Reliability of Study Indices:

A Basic belief indices were developed by conducting a principal
component analysis to uncover a cluster of related variables
(N=783).

i LRSYUATFTASR SA3IKO Of dzZA 1 SN& =
alphas >.74.

A Principal component analysis not used to develop two indices w
had four or fewer belief statements in the original assessment:
/| NByol OKQa It LIKIa bHboyno

A Of these ten indices, four were used in this stuBiyst Freedom
Responsibility andFire Suppression

|

/hicl



Methodology

Creation of Attitude Variables:

A Fivepoint attitude index, using the three prescribed fire
attitude statements found in the assessment.

A Dichotomous positive or negative attitude:
i t2aA0AQ0S FFOGOGAGdzZRS INR dzLIZ=5Y5S | y
I Negative attitude group, mean > 4 on the attitude index; 50.

A Dichotomous moderate or extreme attitude:
i O9EGNBYS FGGAGIdzZRS 3INR dzLJE Y SA=y892;

I Moderate attitude group, mean between 2 and 6 on the attitude
iIndex,n = 233.




Results

RYY 5SUSNNYAYS AT NBALRYRSY(iaQ
prescribed fire are characterized by different levels of integrative
complexity than respondents with moderate attitudes.

A Previous research suggests that there is a significant relationship betweer
Integrative complexity and attitude extremity.

A Independentsamples-tests used to examine thizbjective.
A Significant resultst(537) = 5.61p <.001,d = .46

Comparisorof Integrative Complexity (IC) Between Attitude Direction and Extremity Groups:
Independent Samplesté&sts

n Mean IC SD t-value  p-value
Attitude Direction
Positive Attitude 575 49 31 1.19 234
Negative Attitude 50 44 .35
Attitude Extremity )
Moderate Attitude 233 .58 .28 5.61 p<.001

Extreme Attitude 392 44 .32




Results

R2 Determine if the relationship between basic beliefs about
wildland fire management and attitudes toward prescribed fire
are moderated by integrative complexity.

A Moderator variables affect the direction and/or strength of
the relationship between the independent and dependent

variables.
A Should be no correlation between the moderator variable
(integrative complexity) and the independent variables.
A Integrative complexity and the basic belief variables were alll
causal variables.
A Moderation supported if interaction path is significant.
(Baron & Kenny, 1986)




Regressionalysis for the Moderatingffects ofntegrative Complexity (IC) on the Basic
BeliefAttitude Relationship

Independent Variablés B Coefficients Re Fvalue
Freedom .08** -- -- .010 6.85
Freedom, IC .08* I Sl -- .033 10.50
Freedom, IC, Freedom*IC .16* .20** -.03 .036 7.57
Trust - 23%** -- -- .063 46.51
Trust, IC - 25%** 2% .094 31.86
Trust, IC, Trust*IC - 57*** - 45%** 124 28.89
Responsibility .06 -- - .004 253
Responsibility, IC .03 L 2%x* - .022 6.85
Responsibility, IC,

- -.001 .09 .01 .022 4.63
Responsibility*IC
Fire Suppression 29%** -- - 110 86.59
Fire Suppression, IC G N Kk L 2%x* - 137  49.03
Fire S ion, IEi

e SHppression, TEie Sk ReT b -.08** 154  37.42
Suppression*IC
* Indicatessignificance at p < .05, **indicates significance at p < .01, *** indicates significance at
p <.001
aDependent variable was the Prescribed Fire Attitlatdex.
bh2yS 2F GKS AYRSLISYRSYyl OFINAIofSa aK2gSR I t Sl

were not conducted.

¢ Three separate regression analyses were conducted for each independent variable: independent
variable; independent variable and integrative complexity; independent variable, integrative
complexity, and the interaction term.



Conclusions and Discussion

A R2: Results support integrative complexity as a moderator for
the relationship between basic beliefs and attitudes toward
prescribed fire:

i The moderator affected the direction and/or strength of the
relationship between the independent (vaki@den basic belief) and
dependent (attitude toward prescribed fire) variables.

T An increase in the Trust interaction variable resulted innmneased
positive attitude toward prescribed fire.

I Inincrease in the Fire Suppression interaction variable resulted in a
decreasedpositive attitude toward prescribed fire.

I Similar to a previous study by Carroll and Bright (2009), this study
found that moderation depended on the basic belief considered.

I Integrative complexity scale applied to a new research scenario.

lightstalkers.org
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Conclusions and Discussion

Implications

A Societal:

I 20 to 50 years for the development of new forests
I How we view the forest and wildland fire management.

A Theoretical:
I How does it enhance what we know about public perceptions?
I Continued application to complex and controversial issues.
I Wildland fire management in the interface next to wilderness areas

A Managerial:

I Communication, education, and collaboration at the appropriate level
of complexity

I Critical need for fire social science/human dimensions research.
(Jakes, 2007; Kobziar et al., 2009; Romme et al., 2006)

nationalfiretraining.net



Conclusions and Discussion

Recommendations
A Application to different scenarios:

Defensible Space:
Reduced Fuel Zone

forco-op.com

fs.fed.us

A Use of different leading questions:
I Ensure that different dimensions are, or are not, being identified.
I LyquSI R 2T af gNEVHKiSI 162 dzasS ¢
awSft Al of Sk|] YNBf Al of S dPe
I Amount of variance may be greater when combined with basic
beliefs and attitudes.

fs.fed.us

fs.fed.us



