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Introduction 

Statement of the Problem 

 

5ŜǘŜǊƳƛƴŜ ǊŜǎǇƻƴŘŜƴǘǎΩ ƭŜǾŜƭ ƻŦ ǘƘƻǳƎƘǘ ŎƻƳǇƭŜȄƛǘȅ 
toward prescribed fire and apply it to a conceptual 

framework in order to assist the US Forest Service in 
developing prescribed fire-related policies, 

management actions, and communication strategies. 
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Introduction 

blm.gov 

Goals of the Study 

ÅApply a recently-developed measurement tool for 
integrative complexity to a new research scenario. 

ÅLŘŜƴǘƛŦȅ ǊŜǎǇƻƴŘŜƴǘǎΩ level of complexity when 
thinking about prescribed fire within the context of 
the mountain pine beetle (MPB) in northern 
Colorado and southern Wyoming. 

ÅLŘŜƴǘƛŦȅ ǊŜǎǇƻƴŘŜƴǘǎΩ perceptions of the MPB and 
examine any demographic-related differentiation in 
integrative complexity. 
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Introduction 
Research Objectives 

 

R1Υ  5ŜǘŜǊƳƛƴŜ ƛŦ ǊŜǎǇƻƴŘŜƴǘǎΩ ŜȄǘǊŜƳŜ ŀǘǘƛǘǳŘŜǎ ǘƻǿŀǊŘ 
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. 
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Introduction 
Wildland Fire 

Å General term describing any non-structural fire that occurs in natural fuels 
and/or vegetation. 

Å Types of wildland fire: wildfire, prescribed fire, and wildland fire use: 

ïWildfire: unplanned; unwanted including unauthorized human-caused fires, escaped 
wildland fire use events, escaped prescribed fires, others with the objective to put 
the fire out. 

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

ïWildland fire use: natural ignition; accomplish specific resource management 
objectives; pre-defined, designated areas. 

άThe right fire, at the place, at the right time.έ ό¦{C{ύ 

 

 

(NWCG, 2010, 2013) 
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Introduction  
ά.ƛƎ tƛŎǘǳǊŜέ 

Dendroctonus ponderosae 
fs.fed.us 

wildfiretoday.com 

? 

ά¢ƻƻ ŎƻƳǇƭƛŎŀǘŜŘ ǘƻ ȅƛŜƭŘ Ŝŀǎȅ  
mŀƴŀƎŜƳŜƴǘ ŘŜŎƛǎƛƻƴǎΦέ  
(Joint Fire Science Program Summary, 2012) 

Effects of bark-beetle caused tree  
mortality on wildfires: 
1. Depends on research question. 
2. Time since outbreak. 
3. Fuel or fire characteristic of interest. 
άDŜƴŜǊŀƭƛȊŀǘƛƻƴ ƛǎ ǳƴǿŀǊǊŀƴǘŜŘΦέ 

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



Introduction 

Wildfires on the Landscape 

ÅEntering a period of megafires, not seen in decades: 
ï High combustion intensity. 

ï Inherently complex to manage. 

ï Dangerous to firefighters. (Pyne, 2010) 

ÅEcosystems and human populations are becoming more 
vulnerable. 

ÅDescribed as a complex mix of physical, ecological, economic, 
and social developments. (Carroll et al., 2007) 

 National Interagency Fire Center: 
10-year average (2004-2013): 64,588 fires; 6,933,732 acres 

2013 (Jan-Oct): 40,724 fires; 4,107,912 acres 
2012-13 Colorado Wildfire Seasons: +1,000 homes destroyed; 

$858 million in insurance claims 



Relevant Theories 

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

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

ÅThis study used cognitive hierarchy theory and 
integrative complexity as the theoretical 
foundations. 
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The impact of complex thinking on basic beliefs and attitudes 
toward prescribed fire and the relationship between them. 



Relevant Theories 

Cognitive Hierarchy Theory 

ÅHelps explain willingness to support various natural 
resource management strategies.  

ÅExamination of the concepts underlying the process 
of human though to action-such as values and 
attitudes and the relationship between them. 

fs.fed.us 

Values Beliefs Attitudes 

(Bright & Burtz, 2006; Fishbein & Ajzen, 1975;   
Homer & Kahle, 1988; Manfredo, 2008: Rokeach, 1973) 



Relevant Theories 

Integrative Complexity 

ÅMeasurement of how complexly people think about an issue. 

ÅStructure of thoughts, or beliefs, rather than the content. 

ÅManagement can benefit from not only what, but how, the 
public thinks about complex, controversial issues. 
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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. 

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



Relevant Theories 

Integrative complexity moderation model for 
prescribed fire attitudes 

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

Basic Beliefs 

Integrative Complexity 

Basic Beliefs* 
Integrative Complexity 

Prescribed Fire 
Attitudes 

a 

c 

b 

Moderation occurs if the  
interaction path (path c) 
is significant. 



Methodology  

Colorado Wyoming 
Study areas: 

Arapaho-Roosevelt NF (6 counties) 
White River NF (5 counties) 
Medicine Bow-Routt (8 counties) 

fs.fed.us 



Methodology  

Å12-page self-administered assessment with two mailings. 

ÅData collected from November, 2011, through January, 2012. 

ÅResponse rates are found in the following table: 
 

 

  Study Location 

  Arapaho-

Roosevelt 

Medicine Bow- 

Routt 

White River 

Sample 1482 1482 1482 

Undeliverable or 

unusable survey 
41 43 54 

Valid survey 

(Total = 783) 
301 234 248 

Response rate 

(Overall = 18%) 
21% 16% 17% 

Percentage of 

overall responses 
38% 30% 32% 



Methodology 

COLUMN A 
List Arguments FOR and AGAINST prescribed burning in lodgepole pine forests   

COLUMN B 
How WEAK or STRONG do you think this argument is? 

Section 1:  Arguments FOR prescribed burning (LIST AS MANY AS YOU CAN) 
Extremely 

Weak 

Moderately 

Weak 

Slightly 

Weak 
Neutral 

Slightly  

Strong 

Moderately 

Strong 

Extremely 

Strong 

                

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 

Integrative Complexity Scale 

Differentiation Integration 

(Carroll & Bright, 2009, 2010) 



Methodology   

Measurement of key variables: 
 

Å Questions that measured beliefs about forests, fire, fire management, and 
trust in the US Forest Service used a 7-point Likert scale: 

 
1 = Strongly Disagree to 7 = Strongly Agree 

 
Å Attitudes toward prescribed fire were measured with a continuous scale. 

 
Å Integrative complexity measured using the Integrative Complexity Scale. 

 
Å 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: 

 
Å Basic belief indices were developed by conducting a principal 

component analysis to uncover a cluster of related variables           
(N = 783). 

ïLŘŜƴǘƛŦƛŜŘ ŜƛƎƘǘ ŎƭǳǎǘŜǊǎΣ ŀƭƭ ƘŀŘ ŀŘŜǉǳŀǘŜ /ǊƻƴōŀŎƘΩǎ          
alphas >.74. 

Å Principal component analysis not used to develop two indices which 
had four or fewer belief statements in the original assessment: 
/ǊƻƴōŀŎƘΩǎ ŀƭǇƘŀǎ ҔΦулΦ 

ÅOf these ten indices, four were used in this study: Trust, Freedom, 
Responsibility, and Fire Suppression. 

 

 



Methodology   

Creation of Attitude Variables: 

ÅFive-point attitude index, using the three prescribed fire 
attitude statements found in the assessment. 

ÅDichotomous positive or negative attitude: 
ïtƻǎƛǘƛǾŜ ŀǘǘƛǘǳŘŜ ƎǊƻǳǇΣ ƳŜŀƴ Җ п ƻƴ ǘƘŜ ŀǘǘƛǘǳŘŜ ƛƴŘŜȄΣ n = 575. 

ïNegative attitude group, mean > 4 on the attitude index, n = 50. 

ÅDichotomous moderate or extreme attitude: 
ï9ȄǘǊŜƳŜ ŀǘǘƛǘǳŘŜ ƎǊƻǳǇΣ ƳŜŀƴ җ с ƻǊ н Җ ƻƴ ǘƘŜ ŀǘǘƛǘǳŘŜ ƛƴŘŜȄΣ n = 392. 

ïModerate attitude group, mean between 2 and 6 on the attitude 
index, n = 233. 

 

 

 



Results  

R1Υ 5ŜǘŜǊƳƛƴŜ ƛŦ ǊŜǎǇƻƴŘŜƴǘǎΩ ŜȄǘǊŜƳŜ ŀǘǘƛǘǳŘŜǎ ǘƻǿŀǊŘ 
prescribed fire are characterized by different levels of integrative 
complexity than respondents with moderate attitudes. 
Å Previous research suggests that there is a significant relationship between 

integrative complexity and attitude extremity. 

Å Independent samples t-tests used to examine this objective. 

Å Significant results: t(537) = 5.61, p <.001, d = .46 

 Comparison of Integrative Complexity (IC) Between Attitude Direction and Extremity Groups: 

Independent Samples T-tests 

  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. 

ÅModerator variables affect the direction and/or strength of 
the relationship between the independent and dependent 
variables. 

ÅShould be no correlation between the moderator variable 
(integrative complexity) and the independent variables. 

Å Integrative complexity and the basic belief variables were all 
causal variables. 

ÅModeration supported if interaction path is significant. 

 (Baron & Kenny, 1986) 



  

 

Regression Analysis for the Moderating Effects of Integrative Complexity (IC) on the Basic 

Belief-Attitude Relationship 

Independent Variablesb,c B Coefficientsa R² F-value 

Freedom .08** -- -- .010 6.85 

Freedom, IC .08* .13***  -- .033 10.50 

Freedom, IC, Freedom*IC .16* .20** -.03 .036 7.57 

            

Trust -.23***  -- -- .063 46.51 

Trust, IC -.25***  .12***  -- .094 31.86 

Trust, IC, Trust*IC -.57***  -.45***  .11***  .124 28.89 

            

Responsibility .06 -- -- .004 2.53 

Responsibility, IC .03 .12***  -- .022 6.85 

Responsibility, IC, 

Responsibility*IC 
-.001 .09 .01 .022 4.63 

            

Fire Suppression .29***  -- -- .110 86.59 

Fire Suppression, IC .31***  .12***  -- .137 49.03 

Fire Suppression, IC, Fire 

Suppression*IC 
.54***  .37***  -.08***  .154 37.42 

* Indicates significance at p < .05, **indicates significance at p < .01, *** indicates significance at           
p < .001  
a Dependent variable was the Prescribed Fire Attitude Index. 
b bƻƴŜ ƻŦ ǘƘŜ ƛƴŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜǎ ǎƘƻǿŜŘ ŀ tŜŀǊǎƻƴΩǎ ŎƻǊǊŜƭŀǘƛƻƴ ҔΦфлΦ aǳƭǘƛŎƻƭƭƛƴŜŀǊƛǘȅ ŘƛŀƎƴƻǎŜǎ 
were not conducted.  
c 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  

ÅR2: Results support integrative complexity as a moderator for 
the relationship between basic beliefs and attitudes toward 
prescribed fire: 
ïThe moderator affected the direction and/or strength of the 

relationship between the independent (value-laden basic belief) and 
dependent (attitude toward prescribed fire) variables. 

ïAn increase in the Trust interaction variable resulted in an increased 
positive attitude toward prescribed fire. 

ï In increase in the Fire Suppression interaction variable resulted in a 
decreased positive attitude toward prescribed fire. 

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

ï Integrative complexity scale applied to a new research scenario. 
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Conclusions and Discussion 

Implications 
ÅSocietal: 
ï20 to 50 years for the development of new forests  

ïHow we view the forest and wildland fire management. 

ÅTheoretical: 
ïHow does it enhance what we know about public perceptions? 

ïContinued application to complex and controversial issues. 

ïWildland fire management in the interface next to wilderness areas. 

ÅManagerial:  
ïCommunication, education, and collaboration at the appropriate level 

of complexity. 

ïCritical need for fire social science/human dimensions research.  
(Jakes, 2007; Kobziar et al., 2009; Romme et al., 2006) 
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Conclusions and Discussion 

Recommendations 

ÅApplication to different scenarios: 

 

 

 

 

ÅUse of different leading questions: 
ïEnsure that different dimensions are, or are not, being identified. 

ïLƴǎǘŜŀŘ ƻŦ ά{ǘǊƻƴƎκ²ŜŀƪέΣ ǳǎŜ ά{ŀŦŜκ5ŀƴƎŜǊƻǳǎέ ƻǊ 
άwŜƭƛŀōƭŜκ¦ƴǊŜƭƛŀōƭŜΦέ 

ïAmount of variance may be greater when combined with basic 
beliefs and attitudes.  
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