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Abstract 17 

1. Managing human-wildlife coexistence is essential for biodiversity conservation in places 18 

where humans and nonhumans compete for access to ecosystems. Viewing human-19 

wildlife conflict as part of a complex web of positive and negative connections that exist 20 

between humans and nature is essential. 21 

2. The field of socio-ecological systems (SES) seeks to understand these connections 22 

between human-specific systems (i.e., cultural, political, economic) and related 23 
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ecological systems. We contribute to this growing literature with a coupled narrative-24 

behavior SES framework, through which we present human environmental narratives as 25 

part of a cultural system that changes and is changed by altered animal movement 26 

behavior in shared landscapes. 27 

3. The Narrative-Movement Framework (NMF) is built on a “people with nature” 28 

perspective of human-wildlife coexistence that can be used to understand connectivity 29 

and coexistence models. The NMF distinguishes itself from previous coupled ecological-30 

cultural frameworks by placing the cultural system of human storytelling as a landscape-31 

shaping factor, along with human-wildlife interactions and wildlife movement. 32 

4. The NMF further encourages long-term thinking, and thinking with the complexity of 33 

target SES, to refine human-wildlife coexistence and conservation planning in ways that 34 

do not replace, but seek to complement relatively short-term and simplified approaches.   35 
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1. Introduction 36 

The study of Human-Wildlife Coexistence (HWC) seeks a functional balance between humans 37 

and nonhumans. Human-wildlife conflict occurs when human systems (economic, political, 38 

infrastructural, etc.) are misaligned with the ecological systems on which wildlife depend. 39 

Systems of infrastructure and economy, for example, are often in conflict with the ecological 40 

systems needed to sustain wildlife and large ecosystem functions (Procko et al., 2023; Neumann 41 

et al., 2013; Ghent, 2018; van der Ree, Smith, & Grilo, 2015; Fletcher & Toncheva, 2021; Cozzi 42 

et al., 2019). Human well-being is likewise jeopardized by ongoing human-animal conflict, in 43 

ways like increased occurrences of zoonotic diseases, injury, livestock and crop loss, and other 44 

hidden financial and health impacts (Barua, Bhagwat, & Jadhav, 2013). HWC is thus an 45 

inherently socio-ecological systems (SES) issue, where many systems—be they political, social, 46 

economic, or ecological—are in a relationship with, influence, and are influenced by one another 47 

at multiple scales (McGinnis & Ostrom, 2014; Colding & Barthel, 2019; del Mar Delgado-48 

Seeano & Ramos, 2015). The SES framework developed by Ostrom and contemporaries is a 49 

conceptual framework that illustrates the web of connections between various human and 50 

nonhuman systems, and was introduced as a way to analyze the sustainability of SES while 51 

challenging the idea of one simple solution, or panacea, to sustainability issues (McGinnis & 52 

Ostrom, 2014; Ostrom 2007; Ostrom 2009; Colding & Barthel, 2019). In other words, when 53 

seeking solutions to complex sustainability issues, we should not collapse this complexity but 54 

use it to guide our thinking. 55 

 56 

A number of studies have used SES as the lens by which to study human-animal relationships, 57 

conflict, and coexistence (Dorresteijn et. al, 2015a; Dressel, 2018; Cumming & Allen, 2017; 58 
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Synes et. al, 2018; Serenari, 2020; Teixeira et al., 2020; Lischka et al., 2018; Orrick, Dove, & 59 

Schmitz, 2023; Volski et al., 2021; Matthews & Selman, 2006; to name a few). Some of the most 60 

recent developments have come in the form of new theory (Orrick, Dove, & Schmitz, 2023), 61 

guides (Gao & Clark, 2024), and frameworks (Metcalf et al., 2024), revealing a desire for 62 

applicable SES HWC research. Published SES scholarship has most commonly come from the 63 

environmental and social sciences, followed by agriculture, economics, engineering, and 64 

medicine (Colding & Barthel, 2019). Comparatively less SES research has been done in 65 

collaboration with the arts and humanities (Colding & Barthel, 2019). While this literature is 66 

rapidly growing, there exist gaps in SES scholarship on the many ways human cultural systems 67 

are or may be connected to ecological ones (Orrick, Dove, & Schmitz, 2023; Lischka et al., 68 

2018; Guerrero et al., 2018; Bennett et al., 2016).  69 

 70 

Research on human wildlife values and attitudes are an SES compatible field that is relevant to 71 

both managing ongoing conservation issues and is long-established in ecological research 72 

(Manfredo, 2008; Sage et. al, 2022; Mosimane et al., 2013; Volski et al., 2021; Jones et al. 2016; 73 

Andreassen et al. 2018; Brenner & Metcalf, 2019; Metcalf et al., 2024). Many conservation and 74 

wildlife attitude studies have been led by biologists with special interest in how human dynamics 75 

affect target biological systems, but not always with consideration of relevant socio-cultural 76 

scholarship, like that of narrative theory and the formation of persistent environmental narratives 77 

(Martin 2020; Keith et al., 2022). 78 

 79 

In humanities scholarship, narrative can be defined as “…the representation of an event or a 80 

series of events” (Abbott, 2020, p. 12). Environmental narrative scholarship is concerned with 81 
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how people communicate perceptions of the natural world, and the real-world consequences of 82 

these narratives. Human-wildlife attitude research and environmental narrative scholarship thus 83 

share an assumption: How we see the world informs how we live in and change it. When applied 84 

to human-wildlife coexistence, the two fields have different but complementary approaches. The 85 

former is adept at studying current attitude status with special consideration to relevant 86 

ecological systems, while the latter examines how attitudes have been formed over time within 87 

specific social-political contexts. A synthesis of the two, coupled with developed  knowledge on 88 

landscape-dynamics, animal behaviour, community dynamics, and other ecological systems, 89 

would provide a more complete view of how our human stories affect real animal lives, while 90 

maintaining the inherent complexity of human-wildlife coexistence. In this paper, we do just 91 

that. 92 

 93 

We develop a framework that connects human narratives with wildlife movement behavior 94 

through an SES perspective. We do so in a way that is grounded in ecological theory of animal 95 

perception, behaviour, and landscape change. We illustrate this framework in the context of 96 

human-wildlife coexistence, animal movement, and wildlife connectivity. Connectivity and 97 

corridor work provide unique opportunities to consider the complexity of shared human and 98 

“more-than human” landscapes, while also being especially affected by the results of shared 99 

landscape research (Hull et al., 2023). Connectivity research is an integral part of biodiversity 100 

conservation that seeks solutions to the consequences of habitat fragmentation, a persistent threat 101 

to many species in an increasingly urban-sprawled, human-dense world (Wilson et al., 2015). 102 

This demands an understanding of species movement, and what set of factors act as obstacles to 103 

healthy wildlife movement (Allen & Singh, 2016).  104 
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 105 

Animal movement behaviour connects animal perceptions of space and human perceptions of 106 

animals. This is because it is behavior that connects the many different needs, purposes, 107 

capabilities of both humans and nonhumans, and movement behavior is a key dimension that is 108 

directly impacted by changing landscape dynamics (Doherty & Driscoll, 2018; Knowlton & 109 

Graham, 2010; Jeltsch et al., 2013; Allen & Singh, 2016). Calls for integration of movement 110 

behaviour with biodiversity research—some less than ten years old—highlight how monitoring 111 

movement behaviour can reveal novel management insights on multi-species coexistence and 112 

population resilience (Jeltsch et al., 2013). New and improving technologies make such research 113 

easier to pursue than ever before (Kays et al., 2015). Even more exciting is the potential to study 114 

species movement and coexistence over longer periods of time, which may be more useful for 115 

predicting patterns of human-wildlife conflict (Zeller et al., 2020; Buchholtz et al., 2020). 116 

Connectivity studies have likewise used SES frameworks and perspectives to provide insight and 117 

land management recommendations for the conservation of shared landscapes (Cumming & 118 

Allen, 2017; Hull et al., 2023).  119 

 120 

We aim to show how a practice as culturally varied as storytelling is connected to the physical 121 

reality of human-wildlife coexistence in shared landscapes. Importantly, while we focus on 122 

animal movement, we suggest that future researchers may find this framework helpful to connect 123 

the influences of human narratives to other ecological and behavioral systems..  124 

 125 

2. The Framework 126 
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The Narrative-Movement Framework (NMF) connects human perception of a shared landscape 127 

to the perception, and consequential behaviors, of wildlife living in the same space (Figure 1). In 128 

this section we introduce the vocabulary and supporting literature from which we develop the 129 

framework. 130 

 131 

 132 

Figure 1. The Narrative-Movement Framework (NMF). In a shared landscape, human land 133 

use changes the environment non-humans must perceive and navigate. These changes in how 134 

non-humans navigate a shared landscape may lead to changes in human-animal interactions. The 135 

experience and communication of these altered human-wildlife interactions may alter human 136 

narratives about wildlife, the shared landscape, and any number of broader environmental topics. 137 

Persistent environmental narratives influence human social-political systems that include land 138 

and wildlife management policy, a largely influential type of human landscape use, bringing us 139 
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back to how human landscape use affects non-human perceptions of a shared landscape and the 140 

start of our coupled framework. 141 

 142 

2.1. Narrative as an Iterative Process 143 

The study of environmental narrative focuses on how people talk about nature, the environment, 144 

and ecosystems (James & Morel, 2020; Ross, 2013; Barr, 2004). The story analytical practice of 145 

environmental narrative scholarship is not to be confused with the art of environmental 146 

storytelling as one and the same; however, both practices of critiquing and creating stories are 147 

considered by our framework as ways we humans form, take apart, and reform our understanding 148 

of the natural world through story. Environmental narrative and the environmental humanities, 149 

more broadly, have gained increased interest by natural scientists for interdisciplinary 150 

environmental applications (Koch, 2024; Schaal-Lagodzinski et al., 2024; Kim et al., 2023; 151 

Hards, 2012; Lavery, Ross, & Baldwin, 2019; Holm et al., 2013; Holm et al., 2015; Avraamidou 152 

& Osborne, 2009; Lejano, Tavares-Reager, & Berkes, 2013).  153 

 154 

Part of this growing interest relates to a critique of previous approaches to community 155 

engagement for conservation action and education (Koch, 2024; Metcalf et al., 2024; Kobluk et 156 

al., 2024; Carlen et al., 2024; Holm et al., 2013; Toomey, 2023). As we come to understand how 157 

narrative construction and communication can, has, and will affect environmental change, we 158 

must also contend with how past environmental narratives are shaped by the biases of their 159 

storytellers (Koch, 2024; von der Porten & de Loë, 2014). One example of this is the forceful 160 

removal of Indigenous peoples from their lands in order to designate their spaces as US National 161 

Parks, a choice that satisfied existing anti-Indigenous sentiments and was encouraged by a 162 
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wilderness vs. civilization dichotomous view of nature, particularly during the years of Muir’s 163 

first visit to the Sierra Nevada in 1869, through the establishment of Yellowstone National Park 164 

in 1872, Theodore Roosevelt and the 1906 Antiquities Act, and beyond (von Der Porten & Loë, 165 

2014; Cronon, 1996). The concept of wilderness, where human life is decidedly separate from 166 

“true” nature, has persisted in US environmentalism thought to such a degree where we can 167 

consider “wilderness” as a persistent narrative plot, a pattern we see over and over again in all 168 

kinds of storytelling. With varying forms, and consequences. The concept of wilderness has been 169 

challenged as a narrative that is not applicable to places where the historical human-nature 170 

relationships differ from those in the US, and where the push to adopt or “import” strategies 171 

based on this environmental narrative may at best be misguided, and at worst is a form of “green 172 

settler-colonialism” (Guha, 2002; Brockington & Igoe, 2006; West, Igoe, Brockington; 2006). 173 

What this means for human-wildlife coexistence and conservation engagement is that, when we 174 

approach a shared landscape to mediate present conflicts between human and non-human 175 

inhabitants, we must consider how these conflicts are shaped by human-to-human social, 176 

political, and cultural histories.  177 

 178 

If we accept that the scientific literature is its own kind of literary genre, with more-or-less 179 

expected practices, purpose, and form (Hyland, 2008; Malavska, 2016), then those of us who 180 

write in this space should not be surprised by the need to understand the context in which 181 

scholarship was written and published, and the consequences of that context. Neither lived 182 

experiences nor shared narratives need to accurately represent reality to shape people’s opinions 183 

of their environment (Recharte et al., 2024). Facts do not always change minds, and change in 184 

individual minds does not always lead to change in social networks (Toomey, 2023). Community 185 
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acceptance can be vital for change (Cowell, Bristow, & Munday, 2011); however, acceptance or 186 

even tolerance of pro-environmental change may not always be conscious, and can be influenced 187 

by other factors. Environmental policies associated, or seen as associated, with certain social-188 

political groups may struggle to be accepted by groups that are opposed to a particular 189 

sociopolitical group, regardless of what the policy actually entails (Van Eeden et al., 2021; Dinat 190 

et al., 2019). People who have never had an experience with “pest” species may have strong 191 

opinions of them, formed by the stories they have heard from their immediate social group, 192 

trusted news sources, or even seemingly unrelated adjacent tales that have contributed to their 193 

opinion of a species for reasons that are unique to how that person has learned about the world 194 

(Baker et al., 2020). Our perception of reality is formed by our first-person experiences as well 195 

as by our stories (Avraamidou & Osborne, 2009). This perception shapes how we behave in the 196 

world through our daily activity, policy-making, storytelling and story-suppressing. In this way, 197 

our stories can, have, and will continue to change our reality. So, when it comes to HWC and 198 

wildlife connectivity, it is in our best interest to work with narrative scholarship through an SES 199 

perspective, as we have illustrated here with our Narrative-Movement Framework (Figure 1).  200 

 201 

2.2. Shared Landscapes - The World(s) We Live In 202 

We define a “shared landscape” as an area where humans and non-humans inhabit and rely on 203 

multiple co-occurring systems-of-being. Different SES on a shared landscape can affect human 204 

and non-human life in expected and unexpected ways, and thus connects both to, and through the 205 

land they inhabit (Fletcher & Tonchevea, 2021; Donfrancesco, 2024; Smith & McManus, 2023; 206 

Orrick, Dove, & Schmitz, 2023; Hull et al., 2023). These systems may be ecological (e.g., 207 

predator-prey dynamics, plant-animal interactions), social-political (e.g., governance systems, 208 
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communication systems, housing systems), or a relationship between the two (e.g., local 209 

agriculture, water infrastructure, fisheries). There is growing scholarship that applies SES theory 210 

to conservation efforts in human-wildlife research that integrates the social and biophysical 211 

attributes of an area to better understand human-wildlife dynamics in shared landscapes 212 

(Williamson & Sage, 2020; Gao & Clark, 2023; Fletcher et al., 2023; Balasubramaniam et al., 213 

2021; Cozzi et al., 2019; Dorresteijn et al., 2015b; Fletcher & Toncheva, 2021; Smith & 214 

McManus, 2023; Donfrancesco, 2024).  215 

 216 

With this definition of shared landscapes, we exclude areas where human presence is minimal 217 

yet may have a non-negligible impact on wildlife (e.g., backcountry trails, long-distance 218 

pipelines, interstate highways not bordering on residential or commercial zones, etc.). This is not 219 

to say that areas with minimal human presence and alteration are not still affected by changes in 220 

human perceptions of wildlife and the ecological world (Benjamin et al., 2008; Bocco 2016; 221 

Horton & Barnes, 2020). Rather, we exclude these areas so that we can focus on the kinds of 222 

human-wildlife interactions, environmental narrative changes, and wildlife behaviour that occur 223 

in areas where human density and human-induced landscape alteration is especially high. 224 

 225 

 226 

2.3. Landscape Use 227 

Understanding how wildlife uses and does not use a landscape is essential for effective HWC 228 

planning, as is an understanding of how humans use the landscape (Ellis, 2021; Bevanda et al., 229 

2015; Kretser, Sullivan, & Knuth, 2007). We define landscape use as the ways in which human 230 

and non-human individuals, populations, and communities use, move through, change, and 231 
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otherwise interact with the landscape (Wiens et al., 1993). The field of behavioural landscape 232 

ecology offers a strong theoretical base to understand and discuss landscape use by non-human 233 

species, especially as a landscape changes (Knowlton & Graham, 2010; Lima & Zollner, 1996). 234 

Key landscape uses by wildlife include dispersal (Benz et al., 2016; Diniz et al., 2019), resource 235 

selection (Boyce et al., 2002; Launchbaugh & Howery, 2005; Searle, Hobbs, & Gordon, 2007), 236 

and home range selection (Morellet et al., 2011; Bevanda et al., 2015). Population landscape use 237 

is defined by multiple members of a species that interact over some defined shared space, no 238 

matter how social or asocial the population may be (Mueller et al., 2011). Examples of landscape 239 

use at the scale of a population include migration, resource-sharing, and reproductive behaviours, 240 

to name a few (Mueller & Fagan, 2008; Middleton et al., 2019; Semmens et al., 2009; Quevedo, 241 

Svanbäck, & Eklöv, 2009; Chamberlain et al., 2021; McNitt et al., 2020). Much of what we call 242 

wildlife landscape use are also part of inter- and intra-species dynamics, but by framing these 243 

dynamics in terms of landscape use, we focus on how these behaviours affect and are affected by 244 

a shared landscape where multiple actor-land relationships occur simultaneously.  245 

 246 

Human landscape use can be similarly individual or collective. Direct, individual interactions—247 

like home gardening, walking in the park, birdwatching, etc.—may have quantifiable impacts, 248 

most clearly on the individual human and non-humans involved (Power, 2005; Song, Richards, 249 

& Tan, 2020; Cammack, Convery, & Prince, 2011). For example, increased human activity in an 250 

area, by number of people and time spent there, has been shown to alter animal movements 251 

(Lewis et al., 2021). Some human-environment practices may be restricted to one community, 252 

social, or identity group and not others (Rosa et al., 2020; Miao & Cagle, 2020; Pinckney et al., 253 

2024). This is especially relevant as we consider human landscape use systems that have been 254 
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established by a few but affect many, including structural systems (e.g., water and energy 255 

distribution, agriculture, urban planning, transportation, waste disposal, etc.), and the social-256 

political influences that have shaped them (Ellis, 2021; Newell, 2020; Lennon, 2017; Bates et al., 257 

2024; Tanana, Combs, & Hoss, 2021). For instance, the widespread and lasting impacts of 258 

redlining (a form of racially biased zoning regulations) on the environment, people, and animals 259 

in the United States is now becoming clear, through research like that on health inequity and 260 

access to nature (Estien et al., 2024a; Estien et al., 2024b; Schell et al., 2021; Ward Thompson & 261 

Aspinall, 2011; Jennings & Gaither, 2015; Rigolon et al., 2021). 262 

 263 

We include in our framework landscape use systems that are defined by human activity and 264 

presence, not only physical attributes. An area may not change much in its physical make-up, but 265 

policies of human access can change the amount and kinds of activities that occur (Ellis-Soto et 266 

al., 2023; Gaynor et al., 2018; Baker & Leberg, 2018; Lewis et al., 2021; Martin & Réale, 2007). 267 

Light and noise pollution are forms of human landscape use that change a landscape beyond 268 

physical alteration of the habitat (McMahon, Rohr, & Bernal, 2017). It is worth mentioning the 269 

temporal and spatial dimensions of landscape use; the concerns and needs of sustainable 270 

landscape planning change when considering an area at different scales of space and time 271 

(Bastian, Krönert, & Lipsky, 2006; Blaschke, 2005). The narrative-behaviour relationship our 272 

framework illustrates is not limited to one time or place, purposely, so that it may be applied at 273 

whatever temporal and spatial scale needed.  274 

 275 

In a shared landscape, all kinds of human landscape use co-occur, influence, and are being 276 

influenced by non-human landscape use; this is not independent from, but a consequence of a 277 
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shared landscape’s biophysical makeup (Johst, Brandi, & Pfeifer, 2001; Gehrt, Anchor, & White, 278 

2009; Bianco, Manning, & Schleuning, 2024; Wilkinson et al., 2023; He, Maldonado-Chaparro, 279 

Farine, 2019; Niesner et al., 2021; Kretser, Sullivan, & Knuth, 2007; Ciach & Fröhlichsources, 280 

2016).  281 

 282 

2.4. Interactions 283 

Direct and indirect interactions occur between inhabitants in a shared landscape as a result of 284 

inhabitants’ landscape use (Schmitz et al., 2017; Giuggioli & Kenkre, 2014; Dickman, 2008). 285 

These relationships have been explored by those studying community spatial ecology (Dray et 286 

al., 2012; Massol et al., 2011; Cottenie, 2005; Holt, 1984). Understanding the pattern of human-287 

wildlife interactions across space, as well as their ecological and social-political influences, is 288 

necessary to guide solutions that support human-wildlife coexistence (Fortin et al., 2020; 289 

Williamson & Sage, 2020; Niesner et al., 2021; Kretser, Sullivan, & Knuth, 2007). 290 

 291 

Examples of direct human-wildlife interactions may be positive, neutral, or negative; which it is 292 

depends on whose perspective we are speaking of. For instance, the moment after a seagull steals 293 

a person’s lunch may be perceived as a negative interaction for the person (no lunch) and overall 294 

positive interaction for the gull (easy meal), despite the stress impacts a seagull experiences 295 

when getting shouted at by people who have caught them in the act (Raghav & Boogert, 2022). 296 

Or, when wildlife is hazed to restrict its access, this may be a negative, stress-inducing 297 

experience for the wildlife involved but people may see the restriction as an overall good for 298 

themselves and wildlife, as a protective measure before more intense action is taken, and so 299 

keeping wildlife away “for their own good” (Young, Hammill, & Breck, 2019). Likewise, when 300 
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people go out of their way to see wildlife, this can be seen as a positive interaction by people, 301 

both for the general enjoyment of seeing sought-after wildlife, and the sense that wildlife tourism 302 

provides money to wildlife conservation efforts; however, for wildlife, these interactions may 303 

only be neutral or, worse, stress-inducing and an overall negative experience (Curtin, 2009; 304 

Randler, Friedrich, Koch, 2023; Tryjanowski et al., 2015).  305 

 306 

Indirect human-wildlife interactions occur when individuals encounter other inhabitants’ impact 307 

on a shared landscape, but not the individuals themselves (Destefano & DeGraaf, 2003). These 308 

may include when wildlife digs through human-made trash, where foraging behaviours are 309 

altered by local human waste and disposal systems (Newsome & Van Eeden, 2017), or when a 310 

nonhuman animal encounters a road that impedes or otherwise modifies its movement, but does 311 

not directly interact with humans on the road (Roedenbeck & Voser, 2008; Santos et al., 2018). 312 

Importantly, individuals (both humans and nonhumans) need not directly interact to be aware of 313 

and influence each other (Bell et al., 2017). Thus, we have an entire landscape of interactions, 314 

made possible through human and non-human landscape use. Use that is informed and directed 315 

by individuals’ perceptions of the shred landscape. 316 

 317 

 318 

2.5. Inhabitant Perception and Behavior  319 

 320 

2.5.1. Animal Perception and Behavior 321 

An individual’s behavior is informed by their perception of their environment (Nathan et al., 322 

2008). In other words, how an animal views the physical and biological world around it is based 323 
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on its cognitive and sensory abilities, and available environmental stimuli (Van Dyck, 324 

2011). These ideas of cognition and the living organism are old and trans-disciplinary, appearing 325 

in terms like “umwelt”, or perceptual world, introduced by von Uexküll’s (1909) in his argument 326 

that an individual organism’s perceptual world is informed by their sensory and cognitive 327 

abilities. In  1974, Maturana, Varela, Uribe introduced their developed concept of autopoiesis--328 

the characteristics that distinguish the living from non-living—and later Maturana presented 329 

number of cognitive theories considering the relations between individual cognition and an 330 

organism’s environment (Mingers, 1991). As reviewed by John Mingers (1991:321) in “The 331 

cognitive theories of Maturana and Varela,” Maturana argued that: 332 

 333 

“In general usage, cognition refers to the process of acquiring and using knowledge, and as 334 

such it is assumed to be limited to organisms with a (fairly advanced) nervous system. The 335 

nervous system itself is viewed as a system which has developed to collect knowledge about the 336 

environment, enabling an organism to survive better… . Perception and cognition occur through 337 

the operation of the nervous system, which is realized through the autopoiesis of the organism. 338 

As we have seen, autopoietic systems operate in a medium to which they are structurally 339 

coupled. Their survival is dependent on certain recurrent interactions continuing.” 340 

 341 

 In short, each organism perceives the world, and by extension the landscapes in which it finds 342 

itself, in its own way (Van Dyck, 2011; Searle, Hobbs, & Gordon, 2007).  343 

 344 

Part of the difficulty of anticipating animal responses to human behaviour and landscape use is 345 

knowing exactly how different individuals and species experience the world. Areas in a shared 346 



WORK IN PROGRESS: PLEASE DON'T CIRCULATE OR CITE WITHOUT PERMISSION 

 17 

landscape that could work as a wildlife corridor may not be functional corridors, or actually used 347 

by target species, because of some set of stimuli and circumstance that humans did not anticipate 348 

or perceive as an obstacle (Greggor, Berger-Tal, & Blumstein, 2020; Baguette & Van Dyck, 349 

2007; Voigt et al., 2019; McMahon, Rohr, & Bernal, 2017; Korpach et. al, 2022). Human 350 

landscape use contributes to the overall makeup of a shared landscape, influencing what set of 351 

stimuli and physical geography non-human species must perceive, interpret, and thereafter 352 

navigate (Taylor et al., 2024; Ciach & Fröhlich, 2016; Voigt et al., 2019). Human landscape use 353 

therefore affects animal behavior by altering a species’ perceivable environment.  354 

 355 

 356 

2.5.2. Human Environmental Perceptions and Attitudes 357 

Humans must speculate about the internal reality of other species, which brings challenge to 358 

designing wildlife corridors and other coexistence infrastructures. However, it is also important 359 

to note how highly varied environmental perceptions can be within our own species, and what 360 

this means for HWC, environmental equity, and long-term conservation strategies. As previously 361 

stated, the field of human-wildlife attitudes and environmental perceptions has long been 362 

established, with growing interdisciplinary methods, theory, and collaborations (Metcalf et al., 363 

2024; Recharte et al., 2024). This work considers the effects of social-political dynamics on how 364 

various community groups view target species, ecosystems, and nature at-large. Research has 365 

shown how a number of different social-political factors, including those seemingly unrelated to 366 

the natural world, affect group views of the environment and wildlife (Ghasemi, Niemiec, & 367 

Crooks, 2024; Nesbitt et al., 2024; Howell, 2012). A non-exhaustive list of such factors includes 368 

variation in physical, cognitive, cultural, geographical, political, and economic situations 369 
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(Schaal-Lagodzinski et al., 2024; Howell, 2012; von Der Porten & Loë, 2014; Hamilton, 370 

Colocousis, & Duncan, 2010). And we humans are not limited to our own first-hand lived 371 

experience of the natural world when it comes to forming an opinion on it; we have our stories, 372 

and the ways we tell them. 373 

 374 

 375 

3. Applications 376 

Recently, Reyers & Bennett (2025) argued that a framing of conservation thinking, which they 377 

referred to as “people with nature,” has become increasingly important and is needed to tackle 378 

the complex challenges present in the Anthropocene (Reyers & Bennett, 2025).   379 

 380 

“Instead of focusing on linear trade-offs or synergies between outcomes for nature and outcomes 381 

for people, the ‘people with nature’ framing focuses on the nature and quality of relationships 382 

between the two, which offers important opportunities for a more dynamic and holistic 383 

analysis….Thus, the new framing suggests that problems of conservation or issues of 384 

development can only be truly addressed in concert with one another; there is no possibility to 385 

address one at the expense of the other because there is no ‘one’ or ‘the other’—there is only the 386 

co-evolving relationship of people with nature, with each shaping and being shaped by the 387 

other...” (Reyers & Bennett, 2025:3). 388 

 389 

The NMF follows a “people with nature” framing in how it uses our understanding of human 390 

narratives and animal movement to connect people with wildlife and with landscapes we share. 391 
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By focusing on narrative, movement, and shared landscapes we offer a framework that can be 392 

tested and applied to ongoing connectivity and coexistence efforts. 393 

 394 

We know enough from past studies of human-wildlife interactions to know that conservation 395 

actions should be planned with the entire shared landscape, and its ability to change, in mind. 396 

The NMF allows us to organise existing and available knowledge into actionable models. 397 

Lasting change is a difficult thing to enact, and even harder to track and predict. But 398 

conservation practitioners attempt to do this every day as they aspire to change the set of human 399 

behaviors, policy, and infrastructure for the purpose of creating one future and avoiding another. 400 

Some conservation actions are defined by urgency, and have limited time to be carried out 401 

(Martin et al., 2012). Others are long-term, multi-team projects (Santana et al., 2014). And yet 402 

others can be likened to maintenance, working to keep already achieved and desired conservation 403 

changes from dissolving (Scott et al., 2010). In any case, conservation practitioners must plan for 404 

uncertainty (Meir et al., 2004; Lechner et al., 2014).  405 

 406 

For example, in animal reintroduction projects, practitioners may evaluate the context in which 407 

they are bringing back an endangered animal. They may ask questions like “Are local people 408 

likely to accept this reintroduction?,” “What is the cultural and ecological history of the area?,” 409 

“Based on what we know, how might we expect residents to affect the success of the 410 

reintroduction?,” and, ultimately, “What can we do to shape the outcome?” Questions like these 411 

start from a desired change in wildlife presence and movement, to human reactions, back to the 412 

persistence of the introduced wildlife. It can be tempting to stop one’s thinking here, having gone 413 
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full circle, but with the NMF we encourage others to continue on the spiral path and consider the 414 

previous questions again, going further into our imagined and still alterable future. 415 

 416 

The NMF forces us to ask longer-term questions because there will be subsequent changes. It 417 

forces us to take a longer-term view when we ask ourselves how and where we should shape the 418 

future. So, if local acceptance of a species reintroduction seems likely, and as a consequence the 419 

repopulation of a species is expected, how can we follow this growth trajectory to predict future 420 

consequences? What if local acceptance has a limit, where once a population grows to a certain 421 

size we might see a switch in local attitudes from acceptance to hostility? Can we prepare for 422 

this? Are there features of the social-ecological landscape, its history and current events, that can 423 

help conservation practitioners predict not just the immediate consequence of a conservation 424 

action, but the set of possible changes that may unfold well into the future? By incorporating 425 

narrative as a landscape-shaping system into our theoretical framework we display a perspective 426 

of human-wildlife coexistence that works on, and asks others to think about the future. 427 

 428 

This far-future thinking of the NMF does not need to be theoretical; it is a guide that can be 429 

applied and its predictions and assumptions tested. For instance, when thinking about 430 

connectivity we can view human narrative, human-wildlife interactions, and wildlife movement 431 

are explicitly landscape-shaping factors. By mapping historical physical and political landscape 432 

onto current ones, we add depth to our understanding of how different human systems may be 433 

influencing ecological ones. Thus, we suggest that the creation of predictive, multi-layered SES 434 

map models based on the NMF can aid long-term conservation planning, and can help identify 435 

potential areas present and future incongruity, where more effort will be needed to negotiate 436 
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coexistence between human and non-human inhabitants. We can develop and test such a model 437 

now, using as case studies landscapes with known human-wildlife interaction and narrative 438 

histories for species that are the focus of conservation and coexistence projects. This is 439 

something we, the authors, are developing now, and with further testing and refinement, an NMF 440 

based model can be adapted for places where social-ecological relationships are especially 441 

complex and volatile. 442 

 443 

Critically, the application of the NMF must consider the complexity of humans in every step of 444 

its use. Top-down approaches to community change—in other words, coming from the outside 445 

in—are limited in their effectiveness and can even be detrimental to creating the community-to-446 

community and community-to-ecology relationships needed for lasting coexistence (Toomey, 447 

2023; Madden, 2004). Bottom-up approaches—where community collaboration and shared 448 

decision-making are required praxis—prioritise human relationships for lasting change; this 449 

aligns well with NMF, where system and group relationships is foundational to how we 450 

understand social-ecological shared landscapes. 451 

 452 

4. Conclusion  453 

To summarize, in a shared landscape, human land use changes the environment that non-humans 454 

must move through. These changes in how non-humans move through a shared landscape may 455 

lead to changes in human-animal interactions. The experience and communication about these 456 

altered human-wildlife interactions may change human narratives about wildlife, the shared 457 

landscape, and any number of broader environmental topics. Persistent environmental narratives 458 

influence human social-political systems that include land and wildlife management policy, a 459 
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largely influential type of human landscape use, bringing us back to how human landscape use 460 

affects non-human perceptions of a shared landscape and the start of our coupled framework.   461 

 462 

Illustrating this web of connection through a framework provides a visual and theoretical map for 463 

conservation researchers, managers, and policy makers to reflect, evaluate, and plan human-464 

wildlife coexistence efforts. Further, the inter- and trans-disciplinary theoretical foundation of 465 

this framework makes room for similarly inter- and transdisciplinary collaborations to take place. 466 

Within the larger disciplinary categories of physical sciences, social sciences, and humanities are 467 

many relevant sub-fields of environmental thought. While cross-disciplinary collaboration is 468 

often attempted in environmental work, epistemological differences can make this work difficult. 469 

By analogy, rather than finding many ways to run the same race, the NMF develops a view of 470 

coexistence that is more like a relay triathlon—we all have different ways to get where we’re 471 

going, and for some parts of the race we best pass on the work to others to continue, but it’s one 472 

race and one we’ll have to work together to complete. 473 

 474 
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