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• Parks and protected areas harbor important ecological and cultural resources, but 
coverage alone is not enough to meet global conservation targets (IPBES, 2018)

• Common challenges for protected area networks: 
• Lacking common visions and support among local, regional,

and national governments (Blondet et al., 2017)
• Low stakeholder awareness of benefits and 

involvement in conservation initiatives (Ferranti et al., 2010)
• Difficulties in balancing conservation goals with economic

and social drivers (McCauley et al., 2008)
• Problems regarding consensus-based decision-making 

Background
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is 242,798 comprising of 222,025 polygons and 20,773 points, covering 245 countries and territories. – now 15% of terrestrial and 7% of marine areas are now covered by protected areas – while the number is growing  - 

Parks and protected areas are important vestiges for cultural and natural resources. Conserving a multitude of values that these areas hold is challenging and, at this point, many researchers and practitioners agree that coverage alone is not going to be enough to reach our global biodiversity targets. 

Managers are faced with several challenges globally such as a lack of common visions and support among local and national governments, low stakeholder awareness of PA benefits, low stakeholder involvement in PA conservation, difficulties in balancing conservation goals with economic and social drivers, and problems regarding consensus based decision making 





• Community engagement is crucially important for 
minimizing social conflict, sustaining ecosystems 
and economies, and enhancing well-being

• Multiple “best practices” have been identified
• Early and consistent engagement throughout research 

process
• Participatory rather than passive engagement to 

elucidate value plurality

• Economically developed nations are 
underrepresented in literature and there is no 
“one-size” fits all approach

Background
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researchers and practitioners are prioritizing stakeholder engagement in the decision making process with local communities because this is integral for minimizing social conflict, democratizing science, sustaining valuable environments, and promoting social, economic, and ecological well-being 

The importance of community engagement has been fairly established in the natural resources and environmental science literature over the past two decades. The benefits of stakeholder participation in land management decisions are recognized as necessary, but it is less clear how to best approach stakeholder engagement, specifically community engagement. While research on community engagement in growing, past studies have emphasized community-based management mostly in less developed parts of Latin America and Africa, while this literature is more limited in the context of developed nations, which is important to explore. Additionally, past research has concluded that no one size fits all approach exists when it comes to community engagement in conservation initiatives – making it important to tailor intitiavies to a given social-ecological landscape 

Some common guidelines have been identified that are generally important for successful community engagement in conservation. These are 
Engagement as early as possible in a given context 
Active participatory approaches rather than passive approaches such as public comment periods 
And elucidating the multiple perspectives and perceptions that exist across groups of people




Considering local community engagement in protected area management is integral for 
Creating shared visions for the future of protected areas 
Building public support for protected area management initiatives
Successful regional scale protected area management 
Incorporating equity, transparency, and efficacy in protected area management 
And of course, maintaining the dual purpose of the national park system to optimize human enjoyment and ecological integrity.


To identify the best approach for engaging local communities, it is critical to understand the multiple visions for these areas to facilitate effective land management decisions that promote social, ecological, and economic well-being




• Tool similar to stakeholder analysis, but extends traditional stakeholder assessments to 
incorporate diverse perspectives (Schultz et al., 2007)

• Emphasizes the coupled human-nature interactions to document key actors and their 
experiences in particular social-ecological system 

• Contextualizes social-ecological systems across stakeholder groups
• Highlights social complexity not captured by traditional assessments 
• Elucidates local needs and capacity of communities 

• Applications are nascent, creating an opportunity for methodological and conceptual 
enhancements
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Social-ecological inventories
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To tailor stakeholder analyses to be more specific – and thus consistent – in social-ecological systems literature – a social –ecological inventory has been proposed.

This tool is similar to stakeholder analysis in that it is meant to organize stakeholders relevant to a particular environmental concern. However, in contrast to typical applications of stakeholder analysis, SEI is rooted in the social-ecological systems literature and aims to emphasize the coupled human-nature interactions to document key actors AND their experiences in a particular system. By doing this, researchers have the opportunity to contextualize social-ecological systems across a variety of stakeholder groups, highlight the social complexity that may not be captured by traditional assessments, and gain a better sense of the local needs and capacity of particular communities. In the few applications that have been published, authors conduct a social ecological inventory primarily through interviews to better understand who key actors are and what their role is in management of a particular ecosystem.

Given that the term was only coined in 2007, and applications are nascent there is a unique opportunity to enhance the methodological and conceptual elements of a social-ecological inventory




• Cognitive map that depicts relations among elements 
of a “mental landscape” 

• Explicit representation using semi-quantitative data 
to show how stakeholders characterize social-
ecological conditions (Gray, 2014; Kosko, 1986)

• Assessment of how people characterize the system 
they live in rather than their role in environmental 
management 
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Fuzzy cognitive mapping
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Fuzzy cognitive mapping is an extension of cognitive mapping within which the relationships between important elements of a “mental landscape” can be used to compute the strength of these elements relative to others in a system. 

Since its development in 1986, fuzzy cognitive mapping has been used in a variety of disciplines, including environmental management. According to constructivist psychology, representing cognitive processes through the construction, interpretation, and assignment of meaning to envirionmental stimuli results in an external representation of one’s understanding of the world.
�Taking this approach to consider community engagement in complex social-ecological systems is appropriate because results provide explicit representation of one’s belief system, perceptions, and indirectly, their priorities providing a foundation for land managers to engage community members according to their perceptions, belief systems, and indirectly priorities. 


There are several reasons that using fuzzy cognitive maps to conduct a social-ecological inventory is justified. First, there are conceptual touchstones between the goals of social-ecological inventories and the findings of fuzzy cognitive mapping. For example, in the natural resources literature, authors have often aggregated maps according to stakeholder groups to analyze the similarities and differences in belief systems across groups. Social-ecological inventories answer similar questions through interview data. The use of fuzzy cognitive mapping can enhance social ecological inventories by providing more academic rigor through semi-quantitative data analysis. Additionally, the few studies on fuzzy cognitive maps have only focused on key stakeholders and their role in a particular environmental context. By using a fuzzy cognitive mapping exercises, not only are stakeholders more involved in the research process, but their characterization of a particular social-ecological system is explicitly represented in maps for analysis 

- Important to talk about 

Talking about something that adding FCM to SEI enhances conceptual considerations by not only asking who is important and what they do , but by explicitly collecting information on how people characterize / perceive their social-ecological system of Denali ---- would also be good to add some stuff about common findings in community engagement literature and how this helps 




• This research is guided by two objectives to understand how local community members 
characterize the Denali region as a social-ecological system

1. Characterize the social-ecological system defined by stakeholder groups to represent the current 
conditions of the Denali region

2. Compare perceived patterns of social-ecological conditions in the Denali region among different 
stakeholder groups
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Research objectives
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This research is guided by two objectives.



• Denali National Park and Preserve 
• Located in the Alaskan interior and home to highest peak in 

North America: Mt. Denali (20, 310’)
• Mixture of deciduous taiga forest, tundra, glaciers, snow, and 

bare rock at varying elevations
• Established wilderness within park boundaries 
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Study Context

View of Mt. Denali from inside the park Taiga forests in low elevations of the park

Presenter
Presentation Notes
This study takes place in communities surrounding Denali National Park and Preserve, a 6 million acre park located in the Alaskan interior. Denali is home to the highest peak in North America and has XX acres of federally designated wilderness in the parks boundaries. A variety of ecosystems are found in the park such as deciduous taiga forests at lower elevations, to tundra, glaciers, and bare rocks at the highest elevations 

2 million acres of federally designated wilderness, but outside of this area subsistence hunting, recreation, and a multitude of wildlife interactions take place 

600,000 annual visitors 



• Seven communities representing a diversity of priorities 
and interests (N = 3,038)

• Conservation/environmental management 
• Education 
• Traditional ways of life 
• Energy industry (coal, oil, and gas)
• Tourism 
• Subsistence use 

• Several federal, state, and private land at play
• Federal land (NPS and BLM)
• State land (Alaska DNR)
• AHTNA Inc.
• Usibelli Coal Mine
• Privately owned land by residents 
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Study context
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This study includes seven communities surrounding the national park, Anderson, Healy, the Stampede, McKinley Park, Talkeetna, and Nikolai. While each of these communities are fairly in close geographic proximity, a diversity of interests exists within and among each community. Primary stakeholder groups in this region are represented by Conservation/environmental management, education, traditional ways of life, energy industry, tourism, and subsistence use. 

To some degree all of these interests are influenced by the objectives and priorities of several land management agencies. The park is obviously managed by NPS which has a conservation slant, along with the state DNR land. AHTNA inc is the main indigenous group of the region and has priorities that are more focused on preserving traditional ways of life and sometimes  commercial development on the lands that they own. One of the major economic sectors in the region is Usibelli Coal Mine which owns the coal mine, but also represents community interests – for example the mine just bought a plot of land for residents of healy to build their homes on – and there are several plots of land that are owned by private land owners across these communities.

Given the diversity in interests and management priorities, multiple visions for the future are emerging



• Focus groups
• Four (out of seven) focus groups held in different communities to understand the diversity of 

knowledge, experiences, and perceptions (Morgan and Kreuger, 1998)
• Individual fuzzy cognitive mapping exercises (n = 25) 

and group-based discussions

• Semi-structured interviews
• In-person interviews lasted 

~60-90 minutes (n = 4)
• Included individual fuzzy 

cognitive mapping exercise 
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Methods: Data collection

Fuzzy cognitive mapping exercises during 
focus groups in Cantwell and McKinley Village
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Data for this research was collected through an individual mapping exercise conducted in focus groups or interviews. Four focus groups were held in different communities to capture the distinct perspectives of various stakeholders. Additionally, individual interviews will be held with key individuals who were unable to make it during our focus groups- During the exercise participants will be provided with an activity sheet. On the first side of the sheet is a list of components and how I have defined them. These components were derived from preliminary interviews. Interviews were coded, resulting in a list of significant features to the landscape, both positive and negative. This list while extensive, is likely not representative of all parties in the region and thus the first step in an interview or focus group is to have participants react to this list, provide suggestions for more features, or make any modifications to the list. Any additions are encouraged to be used during the exercise and consistent suggestions will be added to the list of components for future data collection.

Following the discussion about key features or components, participants are instructed to follow the guidelines for this three step mapping exercise. Myself and other facilitators will walk through an example of this exercise with a sample map. Then, participants will be able to make their own map. First, participants will write on sticky notes the most important features that characterize the denali region, then they will add them to a piece of cardstock and start making connections, and finally, participants will be encouraged to go back and thicken lines as a qualifier of strength of a given relationship. Here is an example of what the results of these maps looks like from our last trip .




• Individual maps were digitized, cleaned, and added to adjacency matrices for further 
analysis 

• Individual maps were aggregated by stakeholder group by averaging groups of individual 
matrices accordingly 

• Graph indices were calculated to attain measures of centrality and density 
• Components of each matrix were categorized 

• Transmitters – variables which have “forcing functions” or relative influence or effect on system 
function, but are not affected by other variables (Eden et al., 1992)

• Receivers – variables that have receiving functions, but do have no effect on other variables (Eden et 
al., 1992)

• Ordinary – variables who have mixture of transmitting and receiving functions (Eden et al., 1992)
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Methods: Data analysis



• Completed individual maps = 25
• Interviews (n = 4)
• Focus groups (n = 21)

• Six stakeholder groups 
represented

• Sixty unique variables identified 
in individual maps  
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Results

Stakeholder 
group Description Maps (N)

# of 
variables 
identified

Education

Those who primarily identify with 
education through their occupation 
and/or social roles 1 11

Environmental 
Management

Those who primarily identify with 
environmental management through 
their occupation and/or social roles 10 36

Indigenous 
groups

Those who are Native alaskan as 
indicated by federal designation 1 8

Local business
Those who primarily identify as local 
business owners or operators 3 22

Longtime 
residents

Those who primarily identify as a 
community member that has lived 
within the region for most or all of their 
lives 5 36

Tourism Industry 

Those who primarily identify with 
industrial tourism or the energy 
industry through their occupation 5 28

Total 25 141

Presenter
Presentation Notes
In total – 25 maps were collected and analyzed
Of these 25 maps, six stakeholder groups were represented including education, environmental managmenent, indigenous groups, local business, longtime residents, and tourism 
60 unique variables were identified across all maps, and 141 variables are the total amount across variables 



• Multiple variables and connections 
identified in environmental management 
sub-group (n = 10)

• 36 variables, 196 connections

• Centrality 
• Sense of community was highest 

in-degree centrality(0.95) and 
tourism was highest out-degree centrality 
(1.42)

• Natural resource extraction, public land 
management agencies, and federal 
legislation are transmitter variables 

• Habitat and natural resources are receiver 
variables 
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Results: Environmental Management

Environmental Management Stakeholder Map

Presenter
Presentation Notes
Environmental management map was a bit more complex – then list the important things – talk about whether eah is more positively or negatively impacted 



• Multiple variables and connections 

identified in education subgroup (n = 1)
• 11 variables, 26 connections

• Centrality 
• Open access to land was highest in-degree 

(3.5) and out-degree centrality (5)

• Wildlife is a receiver variable

• No transmitter variables
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Results: Education

Education Stakeholder Map

Presenter
Presentation Notes
The Education group is comprised by one individual map. Looking at this map we can see several variables that are important to characterizing the Denali region and the relationships among these components. When considering what are the most important features of the landscape according to this map – we can look at centrality scores which tells us how central something is to a given network based on the amount of connections there are. There are two types of centrality that are used to determine the receiver and transmitter variables –in degree and out-degree centrality. After calculating graph indices, the highest in-degree and out-degree centrality scores both came from the variable “open access to land”. That means that this is really central to the whole network and because it was both the highest in and out degree centrality open access to land is influencing a lot of other variables and is also being influenced by variables. 

We use centrality scores to determine transmitter, ordinary, and receiver variables. This map has one receiver – wildlife- meaning again that this variable is affected by other variables but does not affect any variables itself 



• Multiple variables and connections 
identified in  Indigenous subgroup (n = 1)

• 8 variables, 19 connections

• Centrality
• Cultural and traditional customary 

hunting practices was highest in-degree 
centrality (4.75) and tourism was highest out-
degree centrality (1.75)

• Local knowledge was transmitter variable

• No receiver variables
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Results: Indigenous

Indigenous Stakeholder Map

Presenter
Presentation Notes
Talk bout this on the discussion about how this kind of represents how marginalized this group has been – something to be pulled out of the mental model 



• Multiple variables and connections 
identified in Industry subgroup (n = 5)

• 36 variables, 81 connections

• Centrality 
• Sense of community was highest in-

degree centrality  (1.50) and large scale 
development was highest out-degree 
centrality (1.30)

• Regulations and housing were 
transmitter variables

• Solitude and fishing were receiver 
variables 
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Results: Industry

Industry Stakeholder Map



Local Business Stakeholder Map

• Multiple variables and connections 
identified in local business subgroup 
(n = 3)

• 22 variables, 65 connections

• Centrality 
• Open access to land was highest in-

degree centrality  (1.50) and               
out-degree centrality (1.08) 

• Leadership and local organizations
were transmitter variables 

• Subsistence, local business, 
recreation, and crime were receiver 
variables 
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Results: Local business



• Multiple variables and connections 
were identified in longtime resident 
subgroup   (n = 5)

• 36 variables , 81 connections

• Centrality
• Recreation was highest in-degree 

centrality (0.95) and remoteness was 
highest out-degree centrality  (1.35)

• Ten transmitter variables

• Six receiver variables 
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Results: Longtime resident

Longtime Resident Stakeholder Map

Presenter
Presentation Notes
10 transmitter variables
Climate change
Social conflict 
Charismatic landscape 
DOT
Noise pollution
Health concerns
Weather
Lack of amenities 
Lack of respect
Land ownership


6 receiver variables 
Local customs
Economy 
Job opportunities
Freedom 
Local business
Sense of community 





• Several shared social-ecological features (e.g., wildlife, 
subsistence, healthy ecosystems, and sense of 
community) that characterize the region across interest 
groups

• Distinct interest groups emphasized features in line with 
their interests as most significant in terms of function

• However, in terms of most central to characterizing the     
system, open access to land, tourism, recreation, and           
sense of community emerged across groups 
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Discussion
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Longtime resident transmitters were mostly social (e.g., social conflict, health concerns, lack of amenities) 
Local business transmitters had to do with social positions (e.g., local leadership and local organizations) 
Industry transmitters focused on development aspects – housing and regulations 
Indigenous – local knowledge
Enviromental management had to do with land management of natural resources 
Education had to do with wildlife 
The point being here that each interest group characterized the drivers of change (positive and negative) that refleted primary interests 


Also differences in the relationships between transmitters and variables across stakeholder group – for example eudcaiton indicated that open access to land had a negative impact on wildlife – while the local business stakeholder group indicated the opposite. This highlights that there is a diversity of ways the people think about their landscape and is important to elucidate misconceptions for a future of collaborative community engagement 


Receiver 
Longtime residents – mostly local livelihood things 
Local business – local business, recreation, sub – things relevant to local business around 
Environmental management – natural resources and habitat 
Edducation – wildlife
Industry – fishing and solitude 


But when we looked at centrality scores we saw very similar components that were central to each system 
Open access to land 
Tourism 
Recreation 
Sense of community / rural lifestyle 


Overall there are differences in the way the groups characterize a system – grouping by stakeholder group here seems appropriate based on the configuration of transmitter and receive variables 
However when looking at some of the other significant variables in each system we see that there are similarities – highlighting the opportunity for creating shared visions for the future 

Would like to talk about how different patterns of thinking are reflected in this map – indigenous v environmental management
Also when describing results look at whether each is being positibely or neg affected



Can make the point here that while there are differences in the most significant things in the region – there are similartiies in terms of most central features and most mentioned features. The distinct transmitter and receiver variables across groups could be a result of this is what people think about the most. But the fact that people are choosing similar features overall that characterize the region is promising for creating multiple shared visions for the future.

In terms of complexity, environmental managmenet, industry, and education had the highest complexity scores – a ration of transmitter to receiver variables that indicates varying levels of thought processes and thinking. Because these three had the highest complexity scores – indicates that the individuals in these samples expressed higher levels of thinking. This may be expected especially in environmental managmenet becuae most of our sample was NPS employees who are highly educated and trained in the natural sciencse.  - these are the most educated groups – so we would expect to see something like this 





• This research provides a means to include community 
stakeholders in protected area research in line with 
common guidelines

• Results can be used to navigate various interests and 
open up dialogue about shared, common visions for the 
future (Blondet et al., 2017; IPBES, 2018)

• Highlights the importance of utilizing creative  methods 
to understand best approaches for protected area 
community engagement in a given context 

6/3/2019 dnjohns2@illinois.edu 19

Implications

Presenter
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Ultimately, this research adds top the community engagement and social-ecological inventory literature by providing a means to include community stakeholders in protected area research that is in line with common guidelines 
Overall, this research adds to the literature by highlighting a mechanism for navigating communities surrounding protected areas for inclusion in the decision making process. Again, most agree that community and stakeholder engagement is critical in land management, especially as protected area and conservation research moves towards a landscape scale, but the question of how to engage these stakeholders still remains. This research provides an avenue for considering local community members’ perspectivesin the management process, elucidating several priorities, discrepancies of perceptions, a. Results of the social-ecological inventory will provide managers and community members with concrete information about various groups of people to foster stronger community engagement in protected area management that suites a variety of interests. 



Indicate here that given the importance of community engagement in combatting global protected area management – it is essential to utilize creative and unique community engagement strategies to better understand what does and what doesn’t work with given protected area communities 



• Future research will conduct scenario analysis on maps to better understand how 
increasing drivers of change will impact the perceived social-ecological system

• Next steps are to continue collecting data through mapping exercises to yield a more 
representative sample of groups in the region 
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Future research
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Thank you for your attention!
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@johnson_dn
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