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Abstract

:

Land treatments in wildland–urban interface (WUI) areas are highly visible and subject to public scrutiny and possible opposition. This study examines a contested vegetation treatment—Forsythe II—in a WUI area of the Arapaho-Roosevelt National Forest in Colorado. An initial phase of the research found vocal opposition to Forsythe II. The purpose of the present study was to understand how well the resistance narrative represented the broader community in the WUI area affected by the Forsythe II treatments. More than one third (36%) of households responded to a census survey focused on Forsythe II, demographics, wildfire risk perceptions, and variables associated with generic land management activities and place attachment. Overall, while public opposition to Forsythe II has resulted in a nearly 25% reduction in the project’s size, the survey data demonstrate that just over a quarter of respondents (27%) opposed or strongly opposed the Forsythe II project, and the majority of survey respondents reported broad support for forest management approaches similar to those detailed in the project plans. Notably, a similar portion (28%) did not report an opinion on the project. Results include a systematic comparison of opinion/no opinion respondents.
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1. Introduction


Managing wildfire risk at the wildland–urban interface (WUI) entails a complex set of social and biophysical challenges, shaped in part by the intermixing of residences within and adjacent to public lands. The mosaic of landownership is a significant concern for fire, fuels, and other land managers due in part to forest conditions that put lives and properties at risk of wildfire-related damage and loss. Land and fuel treatments in WUI areas that are intended to meet goals that include risk reduction and forest resilience are particularly visible to those who inhabit the private lands adjacent to public lands. Further, those who inhabit private lands in WUI areas stand to both benefit from risk reduction and endure changes in forest conditions that are required to generate resilient landscapes [1]. This visibility and proximity expose fuel reduction efforts to public scrutiny, and sometimes opposition [2,3]. Social science research on the public acceptability of fuel management on public lands demonstrates broad public support [4,5,6,7]. Most studies, however, report on general measures of support, rather than efforts to measure responses to specific fuel treatments. However, the successful implementation of land and fuel management activities to reduce wildfire risk may face opposition, litigation, significant modification, or even be abandoned if agencies and their stakeholders cannot find common understandings of the current or desired conditions of the lands that are subject to management [8,9,10]. Understanding local sentiments toward specific fuel treatments for actual places, however, is generally relegated to public processes land managers undertake during the phases in which project feasibility is assessed. The need to understand potential patterns in the public acceptance of and potential obstacles to the implementation of actual fuels treatment projects is imperative, particularly in light of recent wildfire disasters in WUI areas. Both fire science and recent major fires demonstrate that landscape-scale fuels, fuels directly adjacent to a home [11,12], as well as structures (homes and other buildings) [13,14] and their arrangement [15] all constitute key contributors to WUI disasters, making fuel management at the intersection of wildland and urban fuels particularly critical. More so, the population at risk is projected to increase, particularly in the American West, due to the vast and still undeveloped WUI [16,17]. This expansion potential necessitates continued investment in building more nuanced understandings of potential barriers to keeping communities safe through infrastructure, fuel, and forest management.



The work presented here is the result of a two-phase research endeavor in which the focus of the study evolved through the course of the work. Initially, we sought to understand public perspectives in relation to a specific fuel treatment project, Forsythe II, that has been the subject of a great deal of attention due to a vocal and organized opposition (hereafter: Opposition Group) that rejected and sought to resist multiple aspects of the project. In the first phase of the study, we used qualitative methods to gain insight into how residents in the areas most directly affected by the proposed fuels treatments characterize resilient landscapes and their perspectives on the work planned for Forsythe II. Findings from this effort suggested that participants who supported the fuel reduction plans carried broad goals for the landscape, including forest resilience and community safety. Their characterization of the work appeared to align with the stated intentions of the U.S. Forest Service (USFS). In contrast, the Opposition Group entailed a vocal and passionate resistance to the project, anchored in a perspective that maintained that fuel treatments would entail the degradation and loss of a beloved landscape, and was shrouded by violated expectations by federal land managers and prior land manager mistakes [18,19].



However, the extent to which the views captured represented the views of the broader population remained unclear from the first phase of research. As such, the findings presented here are the result of the second phase of the study, which sought to measure the attitudes and beliefs of the broader population in the Forsythe II project area. We wanted to determine to what extent the Opposition Group’s perspective represent the views of the broader population, and whether the vocal opposition to the proposed fuel reduction project constitutes a position that garners an outsized response. In the following sections, we consider the relevant literature that informed the construction of the survey instrument and describe the study context. In the results section, we present descriptive results for the variables included in a stepwise regression analysis as well as the results of that analysis.




2. The Potential for Conflict when Managing Meaningful WUI Landscapes


A core component of natural resource management entails the social dimensions of management [20,21]. The literature on forest management, place attachment, and wildfire suggest that several key factors may influence public acceptance or opposition to landscape change. We briefly engage with this literature below.



Research related to forest and fuel management has generally demonstrated public support for the management of public lands [5,7,22], consistently documenting the role of trust in land managers in acceptability of fuel or forest management practices [7,23,24,25,26]. Importantly, Winter, Vogt, and McCaffrey [24] found that believing that land managers are competent is a critical component of that trust. Likewise, Vaske et al. [7] surveyed residents in rural Colorado and found that respondents generally shared values with USFS managers and expressed trust in agency personnel to use mechanical thinning and prescribed burning effectively. Social trust was determined to mediate the relationship between value similarity and attitudes toward measured fuel management techniques. Trust in the ability to implement fuel treatment, however, may be vulnerable to missteps, including escaped prescribed fires [27]. One longitudinal study that examined perspectives in 1996 and again in 2000 found overall ongoing public support for fuel and fire management that included mechanized thinning and prescribed fire in Oregon and Washington, but found that between the two study periods, respondents found information programs from the USFS as less useful and reported significantly lower levels of trust in the USFS [23]. Further, respondents in this study were less likely to agree that the USFS makes plans with the input from local communities or uses public input to shape management decisions [23]. Importantly, research has demonstrated geographic variation in acceptability, and that the method of implementation matters (e.g., mechanical, selective thinning, or prescribed fire) [5,22,26]. In other words, despite general findings of support, the research indicates that trust is critical, and the techniques and locations of the fuel treatments matter. Further, beliefs about the outcomes of such projects, including air quality, the likelihood of escaped prescribed fire, and aesthetic impacts, are important to nearby residents [26]. Indeed, the aesthetics of a landscape are an important consideration and shape people’s views of a proposed treatment.



The place attachment literature has clearly established the importance of emotional relationships, which can “encompass a broad range of physical settings and emotions”. Indeed, “relationships to places are an ever-changing, dynamic phenomenon, and as such, they can be a conscious process in which people are active shapers of their lives” [28]. Since places are not simply physical, but are physical spaces imbued with meanings, activities, things, and understandings [29], people’s relationships to place are both deeply personal and emotional, and simultaneously “exist within a larger socio-political milieu” [28]. The scope of places can range from the small and immediately controllable—such as a favorite armchair—can encompass places within which social interactions occur—such as your neighborhood or city—or might expand as far as the state, nation, or the planet [29]. The natural environment is also imbued with social and cultural meaning and is subsequently viewed from cultural definitions [30]. The frames, or interpretive schemes, used to describe environmental issues may reflect the values, worldviews, or institutional affiliation of the decision maker [31]. Frames provide coherent explanations, and those that differ may result in conflict [31,32,33].



It stands to reason that there may be a gap between general public support for the concept of fuel management for forest resilience and/or public safety and public views on the details of a specific fuel reduction project intended for a beloved landscape. Once a forest management project is planned for a specific place, one’s sense of place can serve as a filter by which such management activities may be evaluated. As a project transitions from concept to proposal, how one makes sense of the proposed actions and judges the appropriateness may be subject to a different set of evaluative criteria. Certainly, theorizing on sensemaking suggests that conflicts can arise because it is the logics that one constructs through experience, interaction, and emotion that not only provide the framing of the problem, but also the potential solutions for resolution [34,35].



Moreover, the process by which people make sense of a place and how it may change under proposed treatment plans may be tied to place identity, or one’s sense of self. Overall, this literature emphasizes that even personal identity is enacted daily through meaningful places, indicating that how people interpret environmental issues may be particularly personal [36], especially if people interpret change as a threat. In other words, a place is imbued with meaning, in part through the stories one tells about one’s self in that place [28,37]; stories of how that place may change are no less important. Further, place dependence suggests that some experiences are uniquely tied to a specific landscape for which substitutes may not exist [38]. If a sense of self may actually be so intertwined as to be dependent on a place, proposed changes to that place may be particularly personal and the fodder for conflict.



A central issue for implementing management prescriptions in the wildland-urban interface is that WUIs are comprised of a range of communities that may hold different perspectives on both the place they collectively occupy and the entities (agencies, in this case) charged with management responsibilities [39,40,41]. Indeed, stakeholders may have conflicting perspectives on how best to manage private and public interests to protect residents and the communities they occupy from destructive wildfires, particularly at the intersection of private and public lands [3,39,40]. Furthermore, the research also indicates that while variation in attitudes and beliefs about wildfire might vary somewhat at the community level, they are more likely to vary at the individual level [9]; this finding highlights the potential for within community diversity and conflict [41]. Phase 1 of this project (discussed next) explored one such case of within-community opposition to a vegetation treatment, setting the foundation for the present study.




3. Forsythe II: Case Description and Project Background


The Forsythe II project, designed for the Arapaho-Roosevelt National Forest lands surrounding the town of Nederland, Colorado, is a fuel management effort intended to meet a number of goals. Project documents indicate that the primary goals are to “reduce the buildup of forest fuels that increase the severity of wildfire and to help improve the condition of forest stands to make the area more resilient to future natural disturbances such as drought, disease, and insects.” The project area is of particular concern due to increased wildfire activity, growth of the proximate WUI, and recent wildland fires that have resulted in homes being burned. The project includes a combination of thinning in mixed conifer areas, clear-cuts in Lodgepole pine stands, and prescribed burning [42]. The project “also provides an opportunity to create defensible space on National Forest lands that border their private land” (Figure 1) [43]. The final project plan entails fuel reduction on 2460 acres over the next 5–10 years and is the product of an extended public process, which included a conflict resolution process [44]. A summary of changes from USFS includes a reduction in acres subject to proposed treatment by more than a thousand acres, “reducing the area, amount, and size of trees to be treated within all vegetation types”, and the creation of 300-foot no-cut buffer along the boundary of all private lands [45,46]. Implementation of a multi-party monitoring group, led and facilitated by the Colorado Forest Restoration Institute at Colorado State University, was also added to the plan in order to meet community concerns.



Previous research in the area had suggested that formal stakeholders (e.g., USFS, county fire and forest program leads) in the western Boulder County area shared a high level of alignment in their characterization of the challenges of and appropriate pathways to support healthy and resilient forests [47]. That work, however, focused on formal stakeholders and did not engage the public. Further, as with most of the research on the public acceptability of fuel management, it explored forest and fuel management broadly, rather than with a focus on any specific past or planned fuel treatment effort. The project described here builds on and extends the findings from a previous project carried out in 2014–2015, led by Toman and colleagues [47]. Public outcry surrounding the fuels treatments planned for Forsythe II suggested an opportunity to explore public engagement surrounding a specific fuels treatment. The study described here directly extends previous efforts by focusing on a specific project approved for implementation.



The first, qualitative phase of the present research project sought to explore the community characterization of the surrounding public lands, notions of forest resilience, and understandings of the intent and perceived appropriateness of the Forsythe II project [18,19]. During this phase of the research, we gathered data using participant observation (11 public meetings over two years), focus groups (31 focus group participants) and in-depth interviews (11 individuals). The research team documented how people made sense of the landscape through the generation of explanations for a set of circumstances—a process called sensemaking, referring to how people generate understandings of circumstances or events through creating plausible accounts for situation they have faced [48].



The data from the first phase of research indicated that in the Forsythe II case, study participants demonstrated that they made sense of the planned fuel treatments by integrating notions of space and place into the framing of how changes from the proposed treatments might alter the surrounding landscapes. These frames were embedded with specific spatial references and reflected retrospective and prospective views about the landscape, highlighting what it was and what it could be. Specifically, conflicting frames were characterized as either retrospective or prospective in relation to anticipated changes to the landscape resulting from fuel treatments and wildfire. However, the conclusions from the first phase of research do not focus on within community conflict, but rather on the conflict between a group of residents organized against the Forsythe II project and the USFS. Importantly, the data indicated that both prospective and retrospective frames were tightly bound to place attachment, attitudes about forest management, and understandings of wildfire. The heart of the Opposition Group’s retrospective narrative included what they felt were their violated expectations and land managers’ prior mistakes in management practices, and the perceived potential for degradation and loss of a loved landscape. In contrast, the prospective frame of supportive residents looked forward to the benefits of fuel treatment, which included the promise of improved forest resilience and community safety [18,19]. In other words, beliefs about how deeply valued landscapes would change as a result of fuel treatments played an outsized role in shaping interpretations of the appropriateness of the Forsythe II project.



The nature of the qualitative findings reflects the ways in which such research allows a deep dive into the interpretation of how study participants make sense of their world: how they understand, characterize, or frame a problem [49]. This kind of deep dive often reveals nuance and provides a better understanding of social processes, particularly those involving conflict. The limitations to this approach, however, include the fact that qualitative research does not allow the researchers to discern the extent to which the nuanced understandings they have uncovered represent the broader population [49,50].



Despite having collected rich data providing insights into the ongoing conflict and the extent to which the Forsythe II process had entailed compromises to meet local objections, interactions with representatives of the USFS suggested that there was more to the story [18]. USFS representatives repeatedly asserted that they had public support to move forward, even with the original plan, and it became critical to explore the extent to which views of the Opposition Group represented the broader Nederland community population and other residents living nearest to the slated treatment sites. Therefore, we explore whether the conflicts that appeared to be intractable through the narratives of the Opposition Group represented the broader community or whether the conflict represented a small segment of the population engaged in an outsized resistance. In other words, to what extent do the narratives of resistance from the Opposition Group documented in Phase 1 of the project represent the broader community in the Forsythe II project area?




4. Methods


4.1. Survey Plan and Data Collection


We built a survey administration plan that invited one participant from every household in the zip code area for the Nederland community (80466) [51] in order to engage the emergent research question: To what extent do the narratives of resistance from the Opposition Group documented in Phase 1 of the project represent the broader community in the Forsythe II project area? We used a census approach to eliminate sampling error and to ensure we provided the broadest opportunity for residents to respond with their views on the project. The research team crafted a survey instrument based on the research literature discussed above, data from the qualitative portions of the study, and input from local leaders. The survey instrument was accompanied by a cover letter providing background on the study, which was co-signed by representatives from a range of organizations in hopes of ensuring broad public participation. Co-signers included the project manager of Boulder County Wildfire Partners, the Chief of the Nederland Fire Department, the Mayor of the Town of Nederland, and the leader of the most vocal local opposition group, the Opposition Group.



Data collection was initiated at the end of September 2017 (see details in Table 1). First, letters of invitation were mailed on 24 September 2017 with a two-dollar token of appreciation to 2171 households. This letter introduced the study and invited residents to participate in the survey online, which resulted in a number of early responses (134) and allowed us to cull the mailing list of bad addresses (274). Second, on 19 October 2017, another mailing was sent to 1763 residents. This time, the packet included a slightly modified cover letter with the same signatories, a paper survey, and a postage-paid return envelope. Third, a second survey packet with a slightly modified cover letter with the same signatories was mailed on 9 November 2017 to those who had yet to respond (1576). Fourth, a final mailing was conducted on 21 November 2017, for which half the remaining non-respondents were mailed a letter with the weblink (685) and the other half of the non-respondents were mailed a letter with a weblink, along with a paper survey and return envelope (685).



We received 637 survey responses representing a 36% response rate. Well over half (63.11%) of the responses were completed via the web-based survey, while 36.89% completed the survey with a traditional mail-in paper survey. Responses that contained more than 50% blank answers were omitted from the data set during cleaning (n = 10). For other item blank answers, responses were imputed using the average response for that data set on that item for the purposes of the stepwise regression analysis. After cleaning the data set, we were left with a data set of 627 responses.




4.2. Analyses


First, we present descriptive results in order to provide a broad view of the 627 survey responses, with a focus on the key dependent variable: the extent to which study participants reported support or opposition to the Forsythe II project. Given the high portion of respondents who did not report an opinion on the Forsythe II project, we conducted a systematic comparison to see if the group who had an opinion on the project differed from the group who did not have an opinion. We conducted two-sample t tests for each variable comparing the average of the no opinion group with the average of the opinion group. A two-sample t test is appropriate in this context because the Central Limit Theorem implies that the averages of each group (n1 = 453 and n2 = 174) are approximately normally distributed. Next, we present the results of a stepwise regression that identifies the key variables associated with opinions on the Forsythe II project. Using R v. 3.5.2 [52] we fit a multiple linear regression to predict the level of support for Forsythe II and used forward and backward stepwise regression to arrive at our final model, as shown in Section 5.





5. Results


Here, we report on the main findings relevant to the regression analyses presented below. For the variables present, we report the mean and standard deviation range and mean for variables in tables of Section 5.2, Section 5.3, Section 5.4, Section 5.5 and Section 5.6. Variables in bold text in Table 2, Table 3, Table 4, Table 5 and Table 6 comprise the final regression model. We also report the portion responding to the top two Likert categories (e.g., agree/strongly agree) in order to facilitate ease of reporting. As relevant, we also report the portion of item non-response, as this becomes an important part of the findings regarding attitudes toward the Forsythe II project. Full survey results and the survey instrument are available in [19].



5.1. Who Responded to the Survey?


The vast majority of respondents (94%) were full-time residents, occupying their home 12 months of the year, and 88% own their own home. Almost a third (32%) of respondents were long-term residents, having moved to their current residence before 1998 (mean = 15 years; median = 13 years). Importantly, almost a quarter (24%) arrived between 2013–2017, while the remaining 45% were spread relatively evenly across the years between 1998 and 2012 (see Table 2 for summary statistics). When comparing respondents who had an opinion to those who had no opinion on the Forsythe II project, we see the only personal characteristic that differed was length of tenure. The average length of tenure of those with no opinion was 13 years, while it was nearly 3 years longer (16 years) for those with an opinion on the project.



Just under half the survey respondents were female (46%) and most were highly educated, with 20% reporting having had some college or technical school training, 39% reporting being a college graduate and another 38% reporting having had some postgraduate training. Over half (53%) of respondents were employed full time and 12% were employed part-time. Almost a third (31%) were not currently employed and not looking, which we assumed comprised a combination of retirees and homemakers. Finally, survey respondents reported a relatively high level of income, with approximately 49% reporting a household income of $90,000 or more; however, nearly 10% of respondents reported a household income of less than $30,000.




5.2. What is the Extent of Support or Opposition to Forsythe II?


We asked the question, “as of today, how strongly do you support or oppose the Forsythe II fuels treatment project proposed by the USFS?”, which answers given as a five-point scale. The portion of respondents who reported supporting or strongly supporting (31%) the Forsythe II project was similar to the portion that indicated that they opposed or strongly opposed (27%) the project. Fourteen percent of respondents selected the middle category of the Likert scale. Notably, 28% of respondents selected “don’t know” or “not sure” in response to the question (Figure 2).



As the project was first proposed in 2014 and has since undergone modifications in response to a number of public processes, it would be reasonable to expect that attitudes today may be different from previous junctures. As such, we asked a short battery of questions about opinion change, whether they believed USFS was responsive to community input, and respondents’ participation in these processes. Overall, we saw relatively neutral views overall. Thirty-seven percent of respondents indicated they had a more favorable opinion on the Forsythe II project; however, the mean response was neutral (3.07). Relatively few respondents (11%) reported often or always participating in public forums to express views on the project. Notably, however, a large portion of respondents opted to select “don’t know”, “not sure” or “not applicable” responses in this battery. Twenty-eight percent of respondents selected this option in response to the key question: the extent of their support or opposition to the Forsythe II project. Likewise, 67% indicated that they did not know or were not sure whether or not the USFS had made changes in response to community members’ input (See Table 3 for summary statistics).



It is fair to suspect that not all respondents were aware of the processes through which the original Forsythe II project had been amended. As such, we sought to gain insight into whether or not respondents thought that the USFS had made changes in response to community members’ input. The majority of respondents indicated they did not know (67%), while a small portion of respondents (16%) reported that they thought the USFS rarely or never made changes to project plans based on community members’ input. Likewise, 16% reported that such changes occurred often or sometimes. We were also interested in knowing what portion of our study respondents had participated in any of the available opportunities to provide feedback to the USFS regarding Forsythe II. We asked how often respondents had participated in any process, providing examples such as “provided public comment during public comment period; attended tours, meetings, or open houses hosted by the USFS, etc.”. Well over a third (37%) reported never having participated, and nearly a fifth (17%) reported having rarely participated. Another fifth (18%) of respondents reported that the question was not applicable to them. In other words, over 75% of survey respondents had either never or rarely participated in any type of public forum in which they had an opportunity to voice their opinion, or they considered such forums not to be applicable. The t-tests conducted to systematically assess potential differences between the opinion group and the no opinion group indicate that the mean response of the two groups varied on the small battery of questions about USFS’s management of Forsythe II. First, we see that the mean response of the no opinion group indicated that their opinions had become slightly more favorable (3.4) since the time that they first heard about the project. In contrast, the mean response for the opinion group (3) indicated no reported change in opinion since they first heard about the Forsythe II project.



Overall, participation in events related to Forsythe II was very low across the study respondents. The mean response for those in the no opinion group (1.2) was lower compared to the mean for the opinion group (2.0). When asked whether they thought the USFS has been willing to compromise, those in the no opinion group had a slightly higher average response (2.9) compared to the mean of those with an opinion (2.2). Finally, when asked about the extent to which the USFS had made any changes to the Forsythe II project based on community input, only 4% of those in the no opinion group responded to this question. In contrast, 44% of those with an opinion on Forsythe II project weighted in with an opinion about compromises made by USFS in response to community input.




5.3. A Meaningful Landscape (i.e., Place Attachment)


At the outset of the research study, we sought to better understand how residents understood and characterized their relationships to the landscape. Not surprisingly, the vast majority of respondents reported strong attachments. Eighty-five percent of respondents agreed or strongly agreed with the statement “I feel the public land surrounding Nederland is a part of me”. Likewise, 86% of respondents agreed or strongly agreed with the statement “When I spend time in the public lands surrounding Nederland, I feel a deep sense of one-ness with the natural environment”. Along with this strong personal connection to the landscape, residing in close proximity allowed for engaging in desirable activities. As such, 81% reported that they agreed or strongly agreed that the public land surrounding Nederland “is the best place for what I like to do”. Importantly, this connection to the landscape may be related to further characterization of local public lands that was echoed repeatedly in the qualitative study (focus groups and interviews); this sentiment was reflected in the 87% of respondents who agreed or strongly agreed that they considered “the public lands surrounding Nederland to be a part of my ‘backyard’” (See Table 4 for summary statistics).



It is notable, however, that despite the fact that many focus group/interview participants reflected on the importance of social ties that are fostered while engaging in activities on public lands (e.g., sharing walks, interacting with community members), only 53% of respondents agreed or strongly agreed that the “friendships developed by doing various community activities connect me to the public lands surrounding Nederland”. The t-tests conducted to systematically assess potential differences between the opinion group and the no opinion group indicate that the groups varied on three place variables. The mean value for the no opinion group is significantly higher for the place public backyard (4.5) and place one with environment (4.5) variables than the opinion group (4.3 and 4.3, respectively). In contrast, the no opinion group was significantly lower for the place friendships (3.5) variable than the opinion group (3.7).




5.4. Retrospective vs. Prospective Framing of Fuel Treatment


As described previously, interviews from the first phase of the study indicated that the study participants who supported Forsythe II were prospective in their understanding of how both fuel treatments may affect the future forest while those who opposed Forsythe II were retrospective in their framing, describing a forest that may be adversely affected by changes associated with fuel treatments. When asked about how respondents believed their attachment would be affected by fuel treatments, nearly half (49%) indicated that their attachment would remain the same; however, we saw that 26% believed their attachment would grow stronger or much stronger, and (17% + 8%) believed that theirs would be weaker or much weaker. Like the other measures, we saw that most respondents did not appear to have a strong feeling about how either fuel treatments or a major fire might alter their attachment to place, and those who did represented a small contingent on either pole.



There was no measurable difference between those in the opinion group compared to those in the no opinion group on these variables (See Table 4).




5.5. The Wildland–Urban Interface: A Safe Place for Human Habitation and Supporting Healthy Forest Processes


Despite indications that some respondents anticipated a weakened attachment to a landscape with fuel treatments, there was broad support for fuel treatment activities. Specifically, we asked about a range of types of fuel management activities and asked respondents to indicate the extent to which they believed that the queried activities did the following: how far they (1) “contribute to making the wildland–urban interface (WUI) a safe place for human habitation” and (2) “support what you understand to be healthy forest processes”. We saw that respondents indicated that they believed that citizens thinning fuels on their properties and having the ability to thin on adjacent public lands, as well as land management agencies thinning, using prescribed burning, and allowing wildfire to burn on public lands, all “supported healthy forest processes”. While there was less support for the use of patch cuts to support such processes, over half still supported these practices.



Responses on the extent to which the same practices “made the WUI a safe place for human habitation” varied. Respondents generally reported that citizens thinning fuels on their own properties, having the ability to thin on adjacent public lands, and land management agencies thinning on public lands supported making the WUI safe. While there was less support for land management agencies to engage in patch cuts and prescribed burning, there was still broad support among respondents. The practice that respondents indicated the least support for was land management agencies allowing wildfire to burn on public lands. However, despite lower support, over a third (34%) supported this practice and another third (32%) selected a middle, neutral response indicating neither support nor opposition to the practice (see Table 5 for summary statistics).



We see two variables for which there are measurable differences between those in the opinion group compared to those in the no opinion group. The mean response among the no opinion group was slightly higher (4.12) compared to those in the opinion group (3.84) when asked if they believe that land managers thinning on public lands makes the WUI a safe place for human habitation. In contrast, we see a higher mean response for the opinion group (3.02) compared to the no opinion group (2.75) in response to whether land managers allowing wildfires to burn makes the WUI a safe place for human habitation.




5.6. Wildfire Specific Beliefs and Behaviors


We asked respondents to reflect on the extent to which various factors contributed to the chance of wildfire damaging their property in the next five years on a five-point Likert scale from not a contributor (1) to major contributor (5). Overall, the majority (86%) of respondents selected the top two categories to characterize the extent to which human activity (e.g., accidental ignition, campfires) contributed to that chance. Sixty-five percent of respondents selected the top two categories to characterize the contribution of weather-related natural starts to the chance of wildfire damaging their property in the next five years. Further, respondents were less likely to select the top two categories when characterizing the contribution of vegetation on public lands (55%) as a major contributor to a wildfire damaging their property in the next five years, with 55% reporting that vegetation on public lands was a major contributor, while a similar portion (52%) identified vegetation on their neighbors’ properties as a major contributor. Importantly, when reflecting on the extent to which the conditions of their own property contributed to the risk they faced, only 37% identified the physical characteristics of their parcels, 41% identified the physical characteristics of their home or other structures on their property, and only 45% identified the vegetation on their own property as a notable contributor to the chances of wildfire damaging their property in the next five years (see Table 6 for summary statistics).



When asked about actions that respondents had taken to reduce the risk of wildfire to their residence, 87% had reduced vegetation within 100 feet of their home and 89% reported having reduced other combustible items from within 30 feet of their home. Notably, fewer (37%) reported having changed exterior building materials to something less combustible. Thirty percent of respondents reported having had their property assessed by Boulder County Wildfire Partners. Fifty-three percent of respondents reported having taken “other” risk reducing steps, though the survey did not capture the nature of those activities. When asked to consider what might occur if a wildfire reached their property, 67% reported that it was likely or very likely that a firefighter would protect their home.



The t-tests conducted to compare the mean response for the opinion group compared to the no opinion group found that 90% of those in the opinion group reporting having reduced the amount of other (non-vegetative) combustibles within 30 feet of their home, compared to 82% of those in the no opinion group.




5.7. What Factors are Associated with Support or Opposition to Forsythe II?


We ran a multiple linear regression model with all the variables described in the tables above in order to identify the key variables associated with strength of support/opposition. Among the 627 survey respondents, 453 had an opinion on the central variable. In this regression analysis, we identified six key variables associated with strength of opinion (see Table 7).



First, the more strongly respondents agreed with the statement “When I spend time in the public lands surrounding Nederland, I feel a deep sense of one-ness with the natural environment”, the less support they reported for the Forsythe II project. The remainder of the variables operated in the opposite direction. We saw that if respondents reported that they anticipated feeling more attachment to the landscape after a fuel treatment project, they expressed more support for the project. Then, we saw responses to four general forest management practice opinion questions associated with support for the project. In particular, those who agreed that “Land management agencies thinning on public lands to reduce wildfire loss/damage” and “Land management agencies implementing patch cuts on public lands in the appropriate forest type to reduce wildfire loss/damage” supported making the WUI safe for human habitation also indicated stronger support for Forsythe II. Similarly, those who agreed that “Land management agencies implementing patch cuts on public lands in the appropriate forest type to reduce wildfire loss/damage” and “Land management agencies managing public land using prescribed fire” supported healthy forest processes tended to indicate stronger support for Forsythe II. The adjusted R-squared indicated that the regression explains nearly 60% of the variation on our key question regarding support/opposition toward the Forsythe II project.



In interpreting the results of this regression, one variable was strongly associated with lower support for the Forsythe II project; that is, the more strongly one reported feeling a sense of “one-ness” with nature, the lower their support for the project. This appeared to suggest that stronger place attachments ran counter to support to the project. However, the qualitative findings suggested that, when respondents were directly asked about their attachments to the public lands surrounding Nederland and fuel treatments, they expressed a prospective view such that they were supportive of fuel treatments that altered the landscape [18]. In other words, respondents that anticipated a better landscape after a fuel treatment effort were more supportive of Forsythe II.



Critically, we also saw that support for general forest management practices was associated with support for the Forsythe II project. Stronger agreement that thinning and patch cuts on public lands make the WUI safer for human habitation was associated with stronger support for Forsythe II. Likewise, stronger support for patch cuts and prescribed fire for healthy forest processes was also associated with stronger support for Forsythe II. The direction of these relationships was not altogether surprising—if one supports fuel treatments, one supports the Forsythe II project. More broadly, however, these relationships also suggested that across the respondents who had an opinion about the project, their understanding of Forsythe II was consistent with their understanding of the goals of general fuel and forest management techniques. Those who were generally supportive of forest management practices that change the landscape also supported Forsythe II.





6. Discussion: Rethinking the Narrative Representation Using Systematic Data Provides a Different Story


The intent of this study was to evaluate the extent to which the vocal opposition to the USFS’s Forsythe II project represented the views of the broader population surrounding the project area. This work was undertaken in light of a broader study that sought to illuminate local understandings of forest resilience in light of controversies surrounding the project. The qualitative portions of the broader study helped us gain an initial understanding of the ways in which those who opposed the project formulated and articulated their arguments in opposition. The first phase of the study allowed us to better understand the core dimensions of forest attitudes for residents engaged in the debate over Forsythe II. These arguments have continued, regardless of the concessions made by USFS. Those who opposed Forsythe II were not simply pursuing a contrarian agenda; rather, their framing of the planned work likely reflected differences in understandings of the relationship between humans and the management of natural resources. It is possible that no compromise by the USFS on the details of the project plan could ameliorate these differences [18,53].



The focus of the reporting here on the quantitative survey included data collected from the area most affected by the past treatments and future planned activities, which are critical. They demonstrate several important findings. The contrast between prospective and retrospective understandings of the forest and the potential impacts of forest management that appeared in the qualitative data were clear. There were notable consistencies across the survey respondents. First, study respondents, all of whom were in close proximity to public lands, reported a strong sense of attachment. Indeed, the natural landscapes provided by public lands supported important and meaningful connections to the natural world. Further, respondents indicated broad support for fuel treatments for both the support of healthy forest processes and to reduce wildfire risk within the wildland–urban interface.



However, when we turn to look at the Forsythe II project specifically, the survey data demonstrated that while the voices at the ends of the opposition spectrum have yielded a large amount of attention, they did not appear to represent the majority view. When asked specifically about the Forsythe II project, respondents fell into two roughly similarly sized groupings--those who supported the project (31%) and those who opposed it (27%), allowing us to clearly situate them as project support or opposition. We see 14% of respondents selected the middle neutral category on the five-point Likert scale. In other words, we see that the opposition group narrative observed in the qualitative data does not appear to represent the broader community. Rather, those that oppose/strongly oppose appear to make up less than a third of respondents, while those who support/strongly support or hold neutral opinions comprise 45% of respondents.



In the time since the initial proposals of the project, the USFS held numerous opportunities for public comment and feedback. Our survey suggested that, for the most part, respondents have not engaged in the public processes available to them. Over half (56%) have rarely or never participated in such opportunities. Sixty-six percent of respondents indicated they did not know or were not sure whether or not the USFS had made any changes to the project based on community members’ input. It is not surprising, then, that after these public activities, 40% reported that their views of the project remained unchanged. This relative indifference is noteworthy in light of the impassioned narratives documented in the first phase of the study, raising questions about the extent to which the opposition’s voice and impact may outsize the extent to which the general population of the area objected to the project. We did see, however, that 38% reported a more favorable view and 22% reported a less favorable view. In other words, despite low overall engagement in these public activities, there was evidence that there were changing views among participants, though not all in the same direction.



As discussed throughout the results section, t-tests comparing those who had an opinion to those who has no opinion demonstrated a handful of statistically significant differences. While these tests pick up statistical differences in the mean responses of the two groups, the differences are small enough to consider whether these are meaningful. The differences in the other measures likely indicate slightly different orientations toward the items queried, but it would be difficult to argue that these constitute meaningful differences. In all likelihood, measuring and comparing means obscures the ways in which some respondents sit at polar ends of some measurement scales and were likely the voices best represented through the complementary qualitative research from this project [18].



There are three exceptions to this assertion. First, the mean value for the no opinion group is significantly higher for the place one with environment variable than the opinion group. This is noteworthy because of the ways in which place attachment functioned to rally the group that organized to resist the Forsythe II project.



Second, 90% of opinion holders compared to 82% of no opinion holders reported having completed one of the basic risk mitigation behaviors that is commonly expected of WUI residents: moving combustible items, such as woodpiles, away from their home. The fire science on the home ignition zone has identified that clearing or moving non-vegetative combustibles from the area surrounding the home is a critical step of reducing the likelihood of home ignition. In a hazardous context in which the likelihood of ignition and the potential consequences of a wildfire are both influenced by such activities, finding a measurable difference in this behavior between the two groups indicates opportunities for further engagement to support the adoption of this simple risk reducing action.



The other exception is tenure. We see an approximately three-year shorter average tenure for the no opinion group compared to the opinion group. While three years does not constitute an exceptionally long difference in time, we speculate that longer tenures provide a longer working memory of previous fuel treatment activities and increased opportunities to engage with land managers. Indeed, the longer one lives in a place may be associated with more familiarity and confidence in one’s reported opinion about the project.



Finally, these findings lead us consider opposition and support in light of the 14% of respondents who selected the middle, neutral category on the five-point Likert scale, when asked their opinion about the Forsythe II project. Given that most respondents indicated general support for fuel treatments activities and the numerous opportunities available to engage in public comment, it would seem fair for a public agency to interpret neutral and non-responses as tacit support for the project. Certainly, the data indicate that the overall public sentiment of the population most directly affected by the planned activities was not opposed to the Forsythe II project. As such, it is clear that, despite the fact that those who opposed the project played a notable role in galvanizing activities, and ultimately in influencing changes to the project plan, these did not represent the broader community views.




7. Conclusions


The troubled story of the Forsythe II project is especially important when considering the challenges associated with implementing broad, landscape-level forest management and fuel treatment prescriptions. Research indicates general support for fuel treatments; however, most of the studies are relatively small in scope (sample size and geographic scope). Such studies typically seek to gauge sentiments regarding fuel treatments broadly rather than as they relate to specific, planned or proposed fuel treatments. What stands out in the literature is the finding that the details matter: location, type of treatment, and trust in the managers responsible for planning and implementation all influence support.



As with any study, there remain unanswered questions. The broader policy context could provide additional clues to support the interpretation of this study’s data as well as guide future inquiry. The relatively affluent nature of the study context’s population might indicate a high adaptive capacity to both invest in risk reduction activities and to help ameliorate damages and losses that could result from a significant wildfire event. Undertaking research that compares cases in which communities have resisted fuels treatment could help uncover the relative role of such contextual factors. Respondents’ proximity to the fuel treatments and experiences with recent fire events in the area—specifically the Cold Springs fire (2016) and the Fourmile Canyon Fire (2010)—could also shape perceptions of fuel treatment and forest management. Finally, despite a respectable response rate to the overall study, the large portion of study respondents who do not engage in local community events that have specific outcomes for the surrounding landscapes is noteworthy. Gaps in understanding how public agencies can attend to public concerns if such a large portion of the public does not engage in public processes remain.



In this case, if one were to simply follow the fraught narrative of Forsythe II through the local newspapers or track the continued efforts by the USFS to engage with those who are actively engaged in resisting the planned efforts, one might surmise that broad community opposition earned concessions that may be consistent with concerns such as treatment type and location. Moreover, while the narrative of the opposition was compelling, it appears that the concessions were the result of a small but notably effective cohort who garnered an arguably outsized amount of attention from the USFS. As a large public institution, the USFS is obligated to attend to public concerns. The response that the opposition brought about in the form of community meetings, objector resolution processes, monitoring committees, etc. has been substantial. As such, it is notable that such a small contingent was able to move such a large institution to undertake significant concessions.



In summary, the household survey demonstrated two key findings: first, the opposition to the fuel treatments planned for the project constituted less than a third of respondents; second, the majority of respondents was broadly supportive of forest and fuel management practices and supportive of or neutral towards the Forsythe II project. The majority of respondents were also not likely to be engaged in or aware of the planned activities. The fact that the data suggest the majority of the respondents were broadly supportive of forest and fuel management, and that they reported they were relatively disengaged with the issue, suggests that most residents in the area accepted the USFS and its role managing adjacent public lands.
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