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Introduction

It is generally viewed as necessary to include a broad range of stakeholders and publics
in planning processes focused on addressing complex environmental problems (Reed
2008). Many complex environmental situations, including national forest planning in
the United States, are considered “wicked” problems (Rittel and Webber 1973; Norton
2012), because they are, in part, characterized by diverse and sometimes conflicting
stakeholder viewpoints, and no single “correct” solution. As such, the integration of
diverse viewpoints through inclusive planning approaches is thought to build trust and
mutual understanding, reduce conflict, and foster learning in a way that builds support
for, and perhaps co-create, the decisions that need to be made (Borrie, McCool, and
Stankey 1998; McCool and Guthrie 2001; Reed et al. 2018; Muro and Jeffrey 2008).
While the merits of public engagement are generally accepted, though occasionally
contested (Cooke and Kothari 2001), implementing public engagement approaches in
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practice is challenging. Foremost, a planning practitioner interested in implementing a
public engagement method informed by scientific literature may be overwhelmed by the
number of available options. For example, Rowe and Frewer (2005) highlight around
100 different “mechanisms” ranging from focus groups and citizen juries to participa-
tory theater and game simulation. Similarly, Vacik et al. (2014) described and analyzed
43 participatory planning methods. Such overviews illustrate a wide range of engage-
ment approaches that vary by institutional and cultural context (Tippett, Handley, and
Ravetz 2007; Linnenluecke et al. 2017; Reed et al. 2009; Beierle and Cayford 2002;
Talley, Schneider, and Lindquist 2016; Lawrence and Deagen 2001).

In considering the various options available for implementing a public engagement
approach, we make three interrelated observations. First, in the context of formal broad
scale planning in the United States such as forest plan revision, there is limited applica-
tion of public engagement approaches that are underpinned by rigorous social science.
Public engagement is a policy mandated requirement, and in practice it is generally
dominated by open houses, listening and learning sessions, and a range of consultative
activities. To be clear, these facilitated approaches, particularly if a skilled facilitator can
be afforded, are important for stimulating early involvement and continued engagement
throughout the planning process and for information exchange (Dyer et al. 2014; Rowe
and Frewer 2000). Additionally, facilitated time together for stakeholders can both sup-
port the development of human capital (e.g., relationships, civic loyalty) (Lawrence and
Deagen 2001) and also represent democratic engagement principles of consultation
(Reed et al. 2018). However, where such techniques may fall short, or even frustrate
participants, is if the product of their participation is not evident. Rigorous collection,
analysis, and effective dissemination of what was heard during facilitated activities is
not necessarily the norm. As a result, the validity and replicability of the studies is chal-
lenging to establish, thus undermining the defensibility of the findings. The limited
application of scientifically-robust approaches is likely due to method complexity and a
limitation on available resources to implement the method. For instance, applying a
Bayesian belief networks approach or a choice modeling approach may not be practical
nor necessarily affordable for planners and managers.

Second, and likely another reason for limited scientifically-robust applications in
practice, public engagement methods are often not tied to concepts in the conservation
research literature. In other words, while the technical aspects of a public engagement
approach may be clear (e.g., analysis), the framework for how to implement a particular
approach within the context of conservation is not always clear. For instance, planners
focused on a revision of a forest plan in the United States might be interested in citizen
juries, but what those juries might discuss may not be readily apparent. This suggests a
lack of conceptual relevance or applicability to environmental concerns.

Third, as noted by Talley, Schneider, and Lindquist (2016, 1), there is a disconnect
between scientific recommendations and “empirical case studies that represent on-the-
ground stakeholder engagement practices.” In other words, critical components of public
engagement approaches, such as an articulation of clear objectives, are not always present.
That is, many practices documented in the scientific literature are not always included in
application.

These three observations serve as critical criteria for consideration of public engage-
ment processes and informed our development of a scientifically-robust public
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engagement process that could be provided to, and potentially implemented by, practi-
tioners on the ground. Furthermore, in designing such a scientifically-informed process,
we specifically focused on an approach that:

e allowed all participants to provide their input, in an equitable manner which did
not exclude certain personality types (e.g., some people may not want to speak
up in a room full of people) or overemphasize well-represented or vocal interest
groups (Reed et al. 2018; Ansell and Gash 2007; Rowe and Frewer 2000);

e included scientific analysis of input to ensure an unbiased and transparent distil-
lation of many voices into a tractable number of viewpoints, which both repre-
sented the diverse range of opinions heard and resisted a central tendency of
opinion (Brown 1980; Watts and Stenner 2012);

e emulated the challenging task facing managers and planners, where tradeoffs and
prioritization of sometimes conflicting viewpoints is required;

e seemed relevant and applicable for the planning context (Brummel et al. 2010;
Reed et al. 2018) and;

e engaged participants during the public engagement activity itself, as well as with
the presentation of final results.

Given the limited application of scientifically-based public engagement approaches in
national forest planning in the United States, we introduce an approach dubbed a
“social vulnerability protocol” (henceforth, the “protocol”) (Armatas et al. 2019), which
specifically addresses the conceptual and methodological issues raised above. Our goal is
to highlight the existence of a social science approach (i.e., the protocol) that: (1) is
both methodologically robust and tied to relevant concepts in the social science litera-
ture and; (2) has seen implementation in several public engagement processes for
broad-scale national forest planning efforts in the United States. Further, we aim to dis-
cuss potential benefits of integrating such an approach into public engagement processes
that are often dominated by consultative activities.

This paper proceeds with a description of the conservation planning context, which
includes a conceptual framing for the public engagement protocol (i.e., human-nature
relationships and social vulnerability) and a brief discussion of why comparing manager
perspectives to those of the public represents a generally unexplored opportunity. We
then provide a methodological overview of the protocol and results from an application
on the Gila National Forest in New Mexico (where, as a research team, we contributed
to forest plan revision efforts by joining the Gila National Forest planning team during
a week-long public engagement effort). Finally, we discuss both realized and potential
benefits of the public engagement protocol for supporting planning efforts.

The Planning Context

The public engagement approach presented herein is designed to support broad scale
public lands planning processes, such as national forest plan revisions and comprehen-
sive river management planning in the United States. As such, given the requirement
for both public engagement and that the managing agency (the US Forest Service) must
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still maintain decision-making authority, the relationship between the agency and the
public is best positioned somewhere between “top-down one-way communication and/
or consultation” and “top-down deliberation and/or coproduction” (Reed et al. 2018,
10). The intention of public engagement is to integrate local interests and knowledge
into the planning process and, to the greatest extent practicable, co-develop solutions;
however, ultimately, the decisions are made by the US Forest Service.

Conceptual Framing

Broad-scale planning efforts for the US Forest Service are currently prescribed by the
2012 Planning Rule, an administrative policy that meets the requirements of legal policy
including the National Forest Management Act of 1976, the Multiple-Use Sustained-
Yield Act of 1960, and the Endangered Species Act of 1973. The 2012 Planning Rule
explicitly mandates the consideration of social, ecological, and economic sustainability
(USDA Forest Service 2012). Fundamentally, this three-tiered sustainability mandate
requires a broad conceptualization for how people relate to nature and, as such, our
notion of human-nature relationships (Armatas 2019), is also broad in a manner con-
sistent with Flint et al. (2013).

Human-nature relationships, within the context of the protocol, move beyond world-
views or attitudes related to the appropriate role, or positionality, of humans with
regard to nature (e.g., humans as “master” or “steward”) (van den Born et al. 2001;
Bauer, Wallner, and Hunziker 2009). That is, we agree with Dvorak, Borrie, and
Watson (2013, 1519) that the term human-nature relationship is “quite nebulous,” but
that the lack of a narrow definition can facilitate inclusivity of different worldviews in a
way that is akin to “nature’s contribution to people” (Diaz et al. 2018). We find the
nebulous nature of human-nature relationships to be beneficial, as it is represents a hol-
istic idea that can, at least implicitly, capture the complexity, depth, and nuance with
which people connect, value, interact, and/or relate to nature. However, when empiric-
ally investigating human-nature relationships within the conservation planning context,
we suggest that, inevitably, the holistic idea is reduced to being comprised of compo-
nent parts, or elements (Armatas 2019). That is, when engaging the public within con-
servation planning, we suggest that there is a need to apply some framework to make
the constituent parts of the human-nature relationship explicit.

While we suggest there is no perfect framework that can fully capture human-nature
relationships, the concept of ecosystem services provides an option that aims to encom-
pass the diverse ways that people relate to nature. For instance, de Groot, Wilson, and
Boumans (2002) defined ecosystem services as the benefits from which humans derive
ecological, socio-cultural, and economic value. Within the context of forest plan revision
in the United States, ecosystem services is an appropriate framing; indeed, the Forest
Planning Rule states that forest planning “provide for ecosystem services and multiple
uses, considering the full range of resources, uses, and benefits relevant to the unit”
(USDA Forest Service 2012, 21167). While we view ecosystem services as an important
metaphor for understanding how people relate to national forests, we also recognize the
critiques of ecosystem services. Namely, that ecosystem services is a metaphor that
potentially encourages a narrow economic framing and has trouble incorporating
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cultural, social, and spiritual values (Chan, Guerry, et al. 2012; Chan, Satterfield, et al.
2012). As a result, in practice (i.e., when interacting with the public), we do not stress
the ecosystem services terminology. Instead, we reiterate our framing of the protocol as
a structured process for the expression of one’s unique human-nature relationship and
what is most important to it.

The second fundamental component of the protocol, as discussed in detail below,
requires participants to consider the “drivers of change” perceived to be most influential
to their human-nature relationship and what might be most at threat or vulnerable
within that relationship. Therefore, particular drivers of change are understood within
the context of the specific variables of concern such as ecosystem services (Armatas,
Venn, et al. 2017; Luers 2005). In this way, the protocol is further conceptually framed
within social vulnerability, which has both been central to sustainability science (Turner
2010) and also adopted by land management agencies in the United States (Fischer
et al. 2013; Murphy et al. 2015). Specifically, within the context of the Forest Planning
Rule, managers are required to consider “stressors and other important factors” (USDA
Forest Service 2012, 21167). The naming of our approach as a “social vulnerability pro-
tocol” primarily serves to position it within the literature (mostly when communicating
with researchers) and, when communicating with practitioners, it relates to the US
Forest Service efforts on threats, stressors and vulnerability.

Comparing Agency Employees and the Public Viewpoints

Below we present a comparison of manager and public viewpoints. Generally, it is
accepted that good public engagement practice includes input from a broad range of
people (Dyer et al. 2014; Rowe and Frewer 2000; Reed et al. 2018). But it seems that,
particularly in top-down engagement processes where there is a decision-making power
imbalance, the interest is generally on gathering input from the public without a clear
articulation of the opinions and viewpoints of decision-makers. However, we argue that
transparency, trust building, and the development of human capital may benefit from
agency employee participation in all public engagement processes. For these reasons, we
see the comparison of public viewpoints to agency employee viewpoints as a generally
unexplored opportunity.

To be clear, there is some empirical knowledge related to how the viewpoints of
agency employees in the United States compare to the publics they are serving. For
instance, within the context of designated Wilderness in the United States, studies iden-
tified differences between managers with regard to campsite impacts (Martin, McCool,
and Lucas 1989) and pack-animal use (Watson et al. 1998). Beyond the United States,
there are examples of comparing professionals to the public (e.g., Wagner et al. 1998),
but we maintain that empirical comparisons in the literature between agency decision-
makers and the general public are generally limited.

However, comparing employee perceptions with those of the public, according to
Watson et al. (1998, 3), can facilitate an understanding whereby “working toward com-
mon ground in management should become easier.” Understanding how the public per-
ceptions differ from those of decision-makers can highlight consensus and disagreement
between the two groups related to what issues are most important and, relatedly,
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Table 1. Overview of applications of the social vulnerability protocol.

Location and year Planning context Primary source
Shoshone National Forest (2012) Forest plan revision (Armatas 2013)
Frank Church—River of No Return Wilderness management (Irey 2014)
Wilderness (2012)
Gila National Forest (2016) Forest plan revision (Armatas, Borrie, et al. 2017)
Flathead Wild and Scenic River Comprehensive river management (Armatas et al. 2020)
system (2019-2020) plan revision

it could stimulate clear communication about mandates (e.g., policy) influencing deci-
sion-makers. For instance, related to pack-animal use in Wilderness, the views related
to llama use were found to be distinctly different between managers and the public
(Watson et al. 1998). Incongruences between manager and public perceptions for this
paper may be particularly important within the context of drivers of change, as it can
highlight a difference in priorities related to the threats to human-nature relationships.

Methods

The public engagement protocol aims to build an understanding of perceived tradeoffs
of human-nature relationship elements (e.g., ecosystem services) through a prioritization
exercise and, subsequently, a selection of drivers of change perceived as most relevant.
Such knowledge supports decision-making and, perhaps more importantly, improves
public relations (i.e., with an understanding of different publics and clear communica-
tion about the relevant and diverse stakeholder perspectives). Additionally, this protocol
is designed to provide flexibility and opportunities for creativity (as demonstrated
below, with analysis of different samples of people: the interested public and natural
resource planners and managers). It is readily accessible—via a published step-by-step
guide (Armatas et al. 2019) and a 20-min “science you can use” webinar
(Armatas 2020).

The protocol is largely underpinned by Q-methodology (Watts and Stenner 2012;
Brown 1980) and has been applied in a number of locations and planning contexts
(Table 1). It includes three main steps which, in total, take participants around 30 min:
(1) a Q-sort of ecosystem service descriptors; (2) a drivers of change component and;
(3) a short demographic assessment of who participated.

Q-methodology is a social science methodology that originated in psychology
(Stephenson 1936, 1954) and has become increasingly popular in natural resource man-
agement (e.g., Steelman and Maguire 1999; Hermelingmeier and Nicholas 2017; Buchel
and Frantzeskaki 2015) with specific mention as an option for public engagement (e.g.,
Vacik et al. 2014; Reed et al. 2009). Q-methodology, fundamentally, asks respondents to
sort items about some topic; with items sorted relative to one another along a quasi-
normal distribution. The method has characteristics that are both quantitative (e.g., fac-
tor analysis) and qualitative (e.g., purposeful sampling yielding different perspectives
without concern for how perspectives are distributed among a population) (Stenner and
Stainton-Rogers 2004).

The “Q-sort” in this study has respondents order a diverse list of benefits derived
from the natural resource of interest. In the Gila National Forest application (Armatas,
Borrie, et al. 2017), the list of ecosystem services were identified from documentation of
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Table 2. List of ecosystem services identified for the Gila National Forest, New Mexico.

Provisioning services (extractive resources and uses)
1. Forest materials for personal use (e.g., firewood, Christmas trees, gems, food, traditional and medicinal plants)
2. Timber production
3. Oil and natural gas and minerals (e.g., gold, copper, gravel)
4. Woody biomass for energy (e.g., wood pellets, chip production)
5. Livestock grazing
6. Water for household and municipal use
7. Irrigation for agriculture
Cultural services (recreation, historical, scientific, community and cultural, and personal-enrichment benefits)
Recreation and leisure related cultural benefits
8. Outfitting and guiding (e.g., hunting and fishing)
9. Hunting and fishing (non-outfitted)
10. Non-motorized recreation (e.g., hiking, biking, horses, floating, bird watching)
11. Motorized recreation (e.g., Off-highway vehicles (OHVs), dirt bikes)
12. Driving for pleasure
13. Developed camping (areas with toilets, tent sites, and water)
14. Dispersed camping (areas without any services)
Other cultural benefits
15. Solitude, quiet, and a clear night sky
16. Native American cultural benefits (e.g., ceremonial sites and materials)
17. Traditional agricultural lifestyle (e.g., connection to ranching, and use of irrigation ditches (Acequias))
18. Education and interpretation of the area and ecosystems.
19. Research and science (e.g., ecology, forestry, and archeology)
20. Places where human influence is substantially unnoticeable.
21. Cultural and archeological sites
22. Public ownership and access to public land
23. Scenic beauty, esthetics, and inspiration
Regulating services (environmental benefits)
24, Flood and erosion control
25. Carbon absorption
26. Biodiversity and abundance of plants and animals (including threatened and endangered species)
27. Wildlife habitat and connectivity
28. Water quality
29. Air quality
30. Water quantity (water in rivers and streams)

*Note: Italicized categories and numbering of ecosystem services were not given to participants. That is, each card had
only the ecosystem service (e.g., “Livestock grazing”).

previous public scoping, discussions with natural resource experts, and analysis of study
area specific literature (Table 2). Primarily, and more specifically, we distilled the Gila
National Forest’s “Final Assessment Report of Ecological/Social/Economic Sustainability
Conditions and Trends” (USDA Forest Service 2017) into an initial brainstorming list
of ecosystem services and drivers of change. At this stage, we were not concerned with
the challenging task of lumping and splitting (e.g., listing specific recreation activities
vs. listing recreation generally). In Q-methodology parlance, this step is referred to as
“concourse” development, and the general goal is to compile a list of potentially innu-
merable statements around the topic of interest (Brown 1980); the concourse for the
Gila National Forest application included a list of 152 ecosystem services. Using an
iterative approach, which included several conversations and reviews by the planning
team, as well as pilot testing by both agency employees and partner university students
and professors, we honed the “concourse” into the final list of 30 ecosystem services to
be sorted by the public (Table 2).

Participants prioritize each of the 30 ecosystem services (printed on separate white
cards) from “more important” to “less important” to their relationship with the Gila
National Forest. The prioritization, or Q-sort, is completed along a quasi-normal
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Table 3. List of potential drivers of change on the Gila National Forest, New Mexico.

. Invasive species

. Uncharacteristic fire

. Woody encroachment of grasslands

. Declining Forest Service budgets

. Extended drought

. Extreme weather

. Streamflow alterations

. Roads and trails (conditions, access, amount)
9. Land use restrictions

10. Lack of land use restrictions

11. Predators, including wolves

12. Unmanaged grazing (wildlife or livestock)

oONOTULTDS WN =

distribution, whereby columns denote different values, but the rows do not. That is,
each participant chooses two ecosystem services for the “4+4” column, three ecosystem
services for the “+3” column, and so on (the distribution is illustrated below, in the
results section). This engagement exercise is different than a survey format wherein
respondents can assign the same level of importance to each, and potentially every, eco-
system service. In contrast, we believe forced prioritization is important because: (1) it
emulates the prioritization facing managers and, while we recognize all ecosystem serv-
ices are important, the nature of managing for broad ranging sustainability does entail,
in some situations, a confrontation of tradeoffs and; (2) it forces an interaction with
every ecosystem service in a way that prompts and facilitates learning about the various
ways people relate to the natural resource of interest.

For the second step, participants choose the three drivers of change that they feel
influences or could influence their human-nature relationship (as is represented in their
just-completed Q-sort). For the Gila National Forest, a preselected list of 12 drivers of
change was developed based on previous forest plan revision scoping (Table 3). The
development of this list was completed alongside the development of the ecosystem
services list (i.e., a “concourse” of 63 drivers of change was developed by distilling the
Final Assessment Report, and then iteratively pared down to 12 through discussions
with agency employees and pilot tests with both agency and non-agency people). It is
worth noting that climate change, as a broad driver of change, was represented in more
specific impacts (e.g., extended drought), based on the desire to understand, with a bit
more specificity, how climate change was influential to human-nature relationships. In
addition to cards for each of the 12 drivers of change, blank cards were provided for
the option of writing in a specific driver of change not included in the preselected list.

The final part of the exercise is to gather basic demographics, only for the purpose of
understanding the broad range of who participated in the exercise.

For data analysis, factor analysis is performed on the Q-sorts to distill the relatively
large number of individual perspectives into a limited number of archetypal perspec-
tives. Regression analysis is then performed to identify those drivers of change that
explain the most variance in the factor scores of the archetypal perspectives. Full discus-
sion of this analysis can be found in Armatas et al. (2019).

Q-methodology focuses on showcasing the diversity of opinions surrounding a topic
of interest and not how such opinions are distributed across a population. As such,
sampling is typically purposeful: of either targeted stakeholders through dimensional
and snowball sampling; convenience sampling of members of the interested public who
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attended public meetings; or a combination of the two. For the Gila National Forest
application, 122 members of the public participated at one of five public meetings
(workshops) organized as part of the forest plan revision process. Additionally, a second
sample of 50 employees was collected from the forest and district level of the Gila
National Forest. To gain employee input, we visited five district offices and the supervi-
sor’s office on the Gila National Forest and asked employees to participate. Generally,
these district offices are small, and in some cases, we gained full participation. Overall,
a diverse range of employees participated, from district rangers to seasonal employees.
Of note, we did not gather input from the core planning team.

Given the relatively small sample sizes and purposeful sampling, comparing the two
samples with formal statistics such as analysis of variance, is less appropriate. Instead,
the following basic procedures were applied: (1) comparison of descriptive statistics of
each sample (e.g., mean rankings and standard deviation of ecosystem service import-
ance); (2) separate factor analysis of each sample’s Q-sorts and; (3) a correlation analysis
of the factors and the drivers of change that result from each of the samples.

Results

Figure 1 shows the ecosystem services ordered by standard deviation (from lowest at
the bottom to highest at the top) and illustrates the similarities and differences between
the public’s sorting and the agency employee’s sorting. Ecosystem services that received
relatively low variation in importance within a sample have more agreement (i.e., con-
vergence) and are shown toward the bottom of each group. For example, ecosystem
services such as “woody biomass for energy” and “dispersed camping” show less vari-
ation in both the public and the employee samples. In contrast, “livestock grazing” and
“biodiversity and abundance of plants and animals” show more variation in both groups
(and are shown toward the top of each group, with larger standard deviations). Those
ecosystem services ranked with greater divergence may require increased attention
within planning discussions, as one might expect decisions around such ecosystem serv-
ices to be more contentious.

In addition to understanding variation, Figure 1 provides an overview of those eco-
system services that, on average, were sorted as more or less important. An understand-
ing within and between the samples can be gleaned. For example, “oil and natural gas
and minerals” was generally sorted as less important, with a mean ranking approaching
—2.5 by both samples. Interestingly, on average, both samples were generally in agree-
ment about the level of importance across the majority of ecosystem services. Only
three ecosystem services (i.e., “forest materials for personal use,” “places where human
influence is substantially unnoticeable,” “flood and erosion control”) had mean negative
importance for one sample and positive importance for another. The ecosystem service
with the biggest difference between samples is “forest materials for personal use,” with a
mean value approaching +0.5 for the agency employees and —0.5 for the public.

While inspection and comparison of descriptive statistics (as in Figure 1) provides a
basic understanding of the responses, a subsequent factor analysis of both samples
extends the understanding and exploration of the different perspectives. Each individu-
al’s Q-sort is a unique ordering of what they see as important on the Gila National
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Figure 1. Divergence and convergence of mean importance scores for ecosystem services across pub-
lic respondents (n=122) and agency employee respondents (n=>50) on the Gila National Forest,
New Mexico. Notes: Dots represent mean importance for each ecosystem service. Bars represent stand-
ard deviations for each ecosystem service.

Forest, and the factor analysis looks for common patterns in the way individuals have
tackled that ordering. The resultant factors or archetypal perspectives are a condensa-
tion of the individual Q-sorts and can be thought of as typified (representative types)
within the sample. That is, individual Q-sorts that are strongly correlated with one
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Figure 2. A comparison of interested public and agency employee perspectives. Note: Numbers in
each perspective correspond to ecosystem services for the Gila National Forest, New Mexico (see
Table 2).

another (showing similar importance scores on the same individual ecosystem service)
are grouped together into a shared perspective or “archetype.”

Analysis of the Q-sorts completed by the public yielded a four-factor solution,
whereas analysis of the agency employee Q-sorts yielded a three-factor solution. In
Figure 2, the numbers in each box correspond with the numbered ecosystem services in
Table 2, and the color scheme follows different categories of ecosystem services (e.g.,
provisioning services represented by the orange boxes). Inspection of Figure 2 can: (1)
provide a nuanced picture of any individual archetype; (2) highlight the different arche-
typal perspectives within either the public or the employee samples (by making a verti-
cal inspection of, say, the environmental and utilitarian perspectives on either side of
the figure) and; (3) provide comparisons between the two samples (horizontal inspection



SOCIETY & NATURAL RESOURCES @ 517

across the figure), as each discussed below. Figure 2 illustrates the contribution of the
public engagement protocol has toward clear communication, increased transparency
and stronger presentation of the different ways people relate to the natural resource
of interest.

As an example of a nuanced understanding of an individual archetype, the motorized
archetype is named for the importance assigned to “motorized recreation” (11) and
“driving for pleasure” (12), both of which are prioritized higher by this archetype than
all other public archetypes. Generally, those who align with this perspective place rela-
tively high importance on ecosystem services contributing to motorized recreation expe-
riences, both through environmental conditions (27, 28, 30) and experiential conditions
(15, 23). Freedom to roam is a part of experience that is important to the motorized
archetype, which may be reflected by the importance assigned to “public ownership and
access to public land” (22) (Armatas, Borrie, et al. 2017).

Inspection of Figure 2 vertically can provide a comparison between the different
archetypes within a sample. For instance, three of the four public archetypes appear to
agree that “public ownership and access to public land” is highly important
(Environmental archetype (+3), Utilitarian archetype (44), Motorized archetype (+4)).
Another insight gained from inspecting the public archetypes vertically is different
potential perceptions related to designated Wilderness lands. Although the ecosystem
services prioritized by participants did not specifically mention Wilderness areas,
“solitude, quiet, and clear night sky” (15), and “places where human influence is sub-
stantially unnoticable” (20) are conditions often associated with Wilderness (Armatas,
Borrie, et al. 2017). In addition, motorized recreation and several provisioning ecosys-
tem services are not heavily derived from Wilderness. Those who identify with the
environmental relationship potentially hold the most positive Wilderness view, with
“solitude, quiet, and clear night sky” (15), and “places where human influence is sub-
stantially unnoticeable” (20) ranked as highly important; whereas, motorized recreation
(11) and all provisioning services (e.g., 2, 3, 5, 7) fall to the left side of the factor array.
For the other three archetypes, the underlying perspective regarding Wilderness is
more ambiguous.

Finally, a horizontal comparison of Figure 2 highlights the differences between the
sample of the public and the sample of the agency employees. For example, it can be
observed that the motorized archetype evident in the public sample was not evident in
the Forest Service sample. Secondly, the archetypes dubbed “environmental,”
“utilitarian,” and “water,” while quite similar across the Forest Service and public sam-
ples, are also different in some notable ways. For instance, the (horizontal) comparison
of the “water” perspective show similarities in this perspective with both samples having
a higher prioritization of water quality (28) and quantity (30), and a view that recre-
ation ecosystem services (10, 11, 12) are less important. However, the “water” perspec-
tive held by the public was identified in part due to the high level of importance placed
on agricultural ecosystem services (5, 17); whereas the employee version of this perspec-
tive prioritizes “oil and natural gas and minerals” (3), as well as several “other cultural
services” such as research and science (19), education and interpretation (18), and cul-
tural and archeological sites (21). The employee “water” perspective highlights a mul-
tiple use stance such that extraction of oil and natural gas and minerals as viable and
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Table 4. Correlations between the different interested public and agency employee perspectives.

Public Public Public Public Employee Employee  Employee
environmental utilitarian water motorized environmental utilitarian water

Public environmental 1.0 —0.08  —0.13 —0.02 |[IOSEEEN 0.6 0.12
Public utilitarian - 1.0 0.40%* 0.21 —0.07 [BEEE o.06
Public water - - 1.0 0.18 —-0.16 0.47%%*

Public motorized - - - 1.0 0.16 0.54**F% 0.08
Employee environmental - - - - 1.0 0.26 0.09
Employee utilitarian - - - - - 1.0 0.18
Employee water - - - - - - 1.0

Notes: Levels of statistical significance denoted as: *p < 0.10, **p < 0.05, ***p < 0.01.[AQ]
Those correlations highlighted with red correspond with the highly similar public and agency employee perspectives
(e.g., Public Environmental and Employee Environmental).

important as long as water resources can be protected. Additionally, the employee
“water” perspective also seems to stress the importance of a strong scientific under-
standing and educational component within the context of this particular extractive use
of public land.

While the similarities between the top three archetypal perspectives in each side of
Figure 2 can be examined visually (e.g., both “environmental” perspectives are clearly
similar), a statistical comparison can also be carried out with a basic correlation of the
seven perspectives as shown in Table 4. The correlation coefficient between two Q-sorts
is calculated:

N n
Zn:ld
2Ns?

where d is equal to the difference between scores for each statement (ecosystem services
in this case), N is the number of statements being ranked, and s is equal to the vari-
ance of the forced distribution.

A correlation of 1.0 would mean the two archetypal perspectives have the exact same
prioritization of ecosystem services, whereas a correlation of —1.0 would mean the two
Q-sorts have exactly opposite prioritization as each other (such as the highest import-
ance in one perspective would have an equally negative importance in the other). In the
current example, with a correlation of 0.92, both environmental perspectives are highly
similar. Correlations close to zero indicate little similarity between the two perspectives
between the two samples. For example, with a correlation of —0.02, the public motor-
ized perspective has little in common with the public environmental perspective.

Finally, the protocol can show which drivers of change are most relevant to each of
the samples and to each of the different archetypal perspectives. For the Gila National
Forest, Table 5 includes: (1) percentages of each sample that selected a particular driver
of change, and (2) the regression coefficients between drivers of change and each per-
spective. For example, comparisons of the two samples show that, perhaps unsurpris-
ingly, that employees considered “declining Forest Service budgets” to be highly
relevant (with 68% selecting this as one of their most influential drivers of change).
Also, it can be seen that the employee sample, relative to the public, had a greater pro-
portion select impacts stemming from climate change (i.e., with a greater proportion
selecting “extended drought” (44% vs. 11%), “extreme weather” (18% vs. 10%), and
“uncharacteristic fire” (34% vs. 20%)).

Tap=1—

>
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Table 5. Percent of each sample selecting driver of change and the strength of associations with
each of the public perspectives on Gila National Forest.

Regression coefficients

Interested Agency Public Public Public Public
Drivers of change public (%) employee (%) environmental utilitarian water motorized
Roads and trails 46 26 0.02 —0.06 0.07 0.10%*
(conditions,
access, amount)
Streamflow alterations 36 26 0.23%%* —0.14%%* —0.02 —0.04
and diversions
Declining forest 33 68 0.22%** —0.10* 0.07 —0.02
service budgets
Land use restrictions 30 16 —0.371%%* 0.21%%%* 0.10 —0.01
Lack of land use 28 8 0.08 0.04 —0.04 0.03
restrictions
Predators, including wolves 22 8 —0.16%* 0.06 0.15%* 0.03
Unmanaged grazing 22 14 0.28%%* —0.13%* 0.01 —0.03
(wildlife or livestock)
Uncharacteristic fire 20 34 0.06 0.12* 0.06 0.07
Woody encroachment 1 12 —0.13 0.20%** 0.16** 0.03
of grasslands
Extended drought 1 44 0.01 —0.10 0.21%%%* —0.04
Extreme weather 10 18 0.24** —0.23%** 0.08 —0.05
Invasive species 7 10 0.24* —0.11 0.04 0.06

Notes: Levels of statistical significance denoted as: *p < 0.10, **p < 0.05, ***p < 0.01.

Due to a small sample size and limited statistical findings, associations between particular drivers of change and par-
ticular perspectives are not presented for the employee sample.

There were 22 drivers of change written-in by public participants, and seven written-in by employees. Only four drivers
of change were mentioned more than once: “public land transfer” (written-in twice by public and employees),
“climate change” (written in-twice by public and employees), “inability of local managers to manage local forests and
conflicts” (written-in twice by public), and “fuelwood collection” (written-in twice by public). While regression analysis
of these drivers of change does not yield associations with particular perspectives, they can provide insights into the
different concerns held by participants.

Considering the regression analysis of the association between each driver of change
and each archetypal perspective, the employee sample of 50 people yielded only one
statistically significant result. Therefore, only the associations between drivers of change
and the public perspectives are presented. Under the “regression coefficients” portion of
Table 5, the associations can be interpreted as the change in the factor loading that
each person has in relation to each perspective if a particular driver of change is
selected. In other words, in Q-methodology, each person who completed a Q-sort (e.g.,
122 members of the public) has a factor loading that indicates how much variation of
their individual Q-sort is explained by each factor (perspectives). The regression coefti-
cients show the associations between drivers of change selected and changes in these
factor loadings. For example, selecting “streamflow alterations and diversions” is associ-
ated with an average increase in the factor loading on the environmental perspective of
0.23, all else constant. This indicates a positive relationship between “streamflow altera-
tions and diversions” and the environmental perspective (indicated by statistical signfi-
cance of the correlation at a level of p < .01). That is, if a person selected “streamflow
alterations and diversions” as one of their three most influential drivers of change, then
it is expected that they would be more associated with the environmental archetype
than those who did not select this driver of change (holding all other drivers of change
constant) (Armatas et al. 2019).
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Associations between archetypal perspectives and particular drivers of change can
reinforce the insights of the factor analysis. For instance, regarding the public’s utilitar-
ian perspective, the drivers of change that are most concerning appear to be “land use
restrictions” (0. 21) and “woody encroachment of grasslands” (0.20). This is not particu-
larly surprising, as land use restrictions may be a percieved impediment to realizing
some of the utilitarian benefits flowing from the Gila National Forest, and woody
encroachment of grasslands is considered more threatening to agricultural benefits.
Additionally, understanding these associations between drivers of change and perspec-
tives highlights those issues that may be more pressing to people holding a particular
set of values. If discussing planning issues on the Gila National Forest with someone
who is interested in motorized use, then providing both the broad context gained from
Figure 2 and focusing more specifically on roads and trials (0.10) may be worthwhile.

Discussion: Benefits of Injecting Robust Social Science into the Public
Engagement Process

A general goal of this paper is to raise awareness of, and illustrate some of the useful
insights generated by, the social vulnerability protocol. Specifically, we suggest that the
protocol is readily available for adoption, because of available “how-to” resources, a
conceptual framing, and the ability for flexible and creative implementation.
Additionally, we suggest that there are both decision-making and public rela-
tions benefits.

Prior to discussing these suggested contributions (i.e., adoption, decision-making sup-
port, and public relations), it is worth highlighting that early discussions of outcomes
provided by public engagement approaches (e.g., learning, trust building) generally
lacked empirical evidence (i.e., outcomes were mostly aspirational) (Bull, Petts, and
Evans 2008). However, formal evaluations of public engagement approaches have prolif-
erated in recent years. A limitation of this current research is that there is no formal
evaluation of the impact of this approach on those participating, though it is important
future research.

Further, as this paper is largely targeting practitioners interested in a social science
approach for public engagement, we are interested in demonstrating the flexibility of
the approach with the hope of stimulating creativity in the application of the protocol.
The manager viewpoints were of interest internally within the agency and so there was
value in having agency employees complete the public engagement exercise. But, at the
time that this research took place, presenting the comparison of agency employee view-
points alongside public viewpoints in a formal way was not part of the discussions
between the research team and the planning team; as such, the presentation of results
of the protocol on the Gila National Forest did not include the manager viewpoints.

Decision-Making Benefits for the Forest Plan

We believe the protocol helps planners and managers to understand the perceived
tradeoffs regarding important ecosystem services (more broadly, human-nature relation-
ship elements) and how increasing the flow of some ecosystem services may influence
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the flow of others. For instance, increasing livestock grazing on the Gila National Forest
is likely to support the water and utilitarian archetypes, while the environmental arche-
type may be negatively impacted. Somewhat differently, the protocol can help managers
understand when the same tradeoff is being perceived by archetypes in different ways
(Armatas et al. 2019). For instance, the public water archetype and the public environ-
mental archetype appear to perceive a tradeoff between “livestock grazing” (5) and
“places where human influence is substantially unnoticeable” (20). But, it is likely that
the environmental archetype considers grazing to be a threat to the desired lack of
human influence, whereas the water archetype considers the mandate to limit evidence
of human influence as a potential threat to the grazing use of the Gila National Forest.

Combining knowledge related to both the archetypal perspectives and the associated
drivers of change may help planners identify those issues or threats that are most con-
cerning to people with particular human-nature relationships. For instance, the motor-
ized perspective is concerned with access, as seen by the high importance assigned to
“public ownership and access to public land” (Armatas, Borrie, et al. 2017). A driver of
change that is integral to realization of this benefit is the conditions of roads and trails
(as seen by high correlations with that driver of change).

Supporting evidence that these decision-making benefits have been realized are
reflected in the revised, late-draft Gila National Forest plan, where the results of this
public engagement approach (i.e., Armatas, Borrie, et al. 2017) are cited extensively.
Specifically, in discussion of the “forest-wide plan direction,” there are sections related
to different resources (e.g., water quality, upland ecological units), each of which has an
“ecosystem services” subsection (United States Department of Agriculture 2018). Within
the majority of these ecosystem services subsections, the results of the social vulnerabil-
ity protocol are cited both specifically through a discussion of which ecosystem services
are generally important to the public, and more generally with regard to assessing trade-
offs and consulting with stakeholders. For instance, in one section, “water quality” (28)
and “biodiversity and abundance of plant and animal species” (26) are cited as import-
ant ecosystem services; further, the Plan states that the “ecosystem services approach-
... balances the complex interrelationships and trade-offs between these services” by, in
part, proactively engaging “stakeholders with diverse perspectives” (United States
Department of Agriculture 2018, 34).

Public Relations, Communication, and Opportunities for Trust

The protocol provides a cognitively manageable way to consider and visualize peoples’
different interests without weighting the interests of some over the interests of others
(particularly since proportionate distribution of each perspective across the population
is not provided). In other words, we have found distilling myriad individual views
down to a limited number of archetypical perspectives supports continued learning and
discussion about how different people relate differently to a natural resource.
Anecdotally, participants often provide positive feedback on the way results are pre-
sented with colorful figures. With regards to the decision-maker perspective on the
protocol, two members of the Planning Team commented that benefits of the protocol
included: (1) connecting “people to the wide range of ecosystem services that public
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lands provide” and; (2) the ability of stakeholders and land management agencies to
“gain shared understanding of diverse values, inherent tradeoffs, and drivers of change
in resource management planning.”

The protocol can capture those who may not speak up in a room full of people with
an individual, hands-on activity. Additionally, this systematic and structured activity
with a clear method of analysis creates confidence and a sense of scientific legitimacy in
the process; it provides a referenceable source, which can be circulated to those who
may not attend meetings. While we think the statistical analysis can provide legitimacy
to the process, we also acknowledge that presenting extensive information about such
analyses may be counterproductive. Therefore, it is important to present those elements
of the results that are accessible and beneficial to an improved understanding of
human-nature relationships (Figure 2) and drivers of change (Table 5), without burden-
ing the public with unnecessary analytical details. But, it is important to have references,
in a simplified form, to analytical details, should they be requested; to this end, we have
developed simple descriptions of the statistical analyses in Armatas et al. (2019).

An aspirational and likely benefit of this protocol is trust building between the public
and agency employees. We believe that the protocol generally has the potential to build
trust (through scientific legitimacy and a referenceable source of what was heard from
the public). Regarding the potential comparison of the interested public and decision-
makers, there may also be trust building opportunities. While such a comparison could
lead to conflict, as the interested public (particularly those with a motorized perspective
in this case) may discredit decisions based upon a perceived inherent bias in the
agency’s employees, the transparency represents a good faith effort and would likely
build trust (if care is taken to fully understand and consider the missing perspective).

Adoption by Practitioners: Less Researcher Support

Finally, we have some evidence that the approach presented herein could be adopted by
practitioners without significant research support. This application of the social vulner-
ability protocol, as well as those in Table 1, was completed by researchers. However,
this protocol has been adopted in two other contexts where researcher support is less
prevalent. Recently, an employee for the Oregon Department of Environmental Quality
implemented the protocol within the context of sustainable materials management, with
the help of three consultation phone calls. Currently, another application of the protocol
is ongoing within the context of a forest restoration project on the Wallowa-Whitman
National Forest. Research support has been limited to the development of a web-based
application for implementation and general consultation.

Conclusion

There is an increasingly recognized need to engage the interested public in a way that
acknowledges varying interests, values and priorities to address complex environmental
issues. As such, the process by which the public is engaged is paramount. We argue that
the social vulnerability protocol, in part because of its practicality and flexibility, is a
worthwhile social science approach for supporting natural resource planning.
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Methodological flexibility, as demonstrated through our comparison of a sample of the
interested public with a sample of agency employees, allows for implementation in a
variety of planning contexts and in an experimental manner. Realized and potential
benefits include decision-making, public relations and communication, trust-building,
and increased potential for practitioner adoption.
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