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To achieve agroecosystem conservation strategies while balancing the needs of people who live and work across rural landscapes, it is critical to understand what people need to improve and sustain their quality of life and well-being. Research that is designed to connect social-ecological dynamics, landscape change, and human impacts to human well-being and ecosystem health is well-suited to inform land management strategies and decision-making for agricultural production policies. We asked livestock producers, public land and resource managers, recreation users, conservationists, and wilderness advocates who live and work among rural communities in southwestern Idaho to describe social-ecological conditions that support and degrade their well-being. Using grounded theory methodology, we analyzed semi-structured interviews to discover meanings of well-being and to understand how people experience changes to their quality of life in an arid rangelands context. Our findings support previous research that suggests well-being is experienced at both individual and community scales, with sense of well-being influenced by ecological, economic, and socio-cultural processes. Specifically, our findings illuminate the role of social interactions as processes that support agroecosystem conditions and functions to the benefit or detriment of human well-being and ecosystem health. Community is not just a geographic territory; it is a process of social interactions through which people build, improve, or damage relationships that support or degrade well-being. By integrating scholarship on social change processes, ecosystem services, and impacts to human well-being, we contribute an integrated framework with a comprehensive set of social-ecological concepts to be used as a common language and synthesis guide for agroecosystem researchers and practitioners. We discuss our findings in the context of the USDA Agricultural Research Service's national network for Long-Term Agroecosystem Research (LTAR). The LTAR network is charged with identifying strategies for sustainable intensification that support agricultural productivity, environmental quality, and rural well-being. Our research sheds light on the functions of agroecosystem stakeholders and rural communities beyond their adoption (or not) of new technologies and management practices. Future assessments of environmental change and impacts must adequately address social processes that, alongside ecological processes, affect well-being for rural communities and landscapes.
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INTRODUCTION

In a globalized food-energy system, rural landscapes comprise space and resources for agricultural production, while also providing place and purpose for rural communities and people whose livelihoods are directly or indirectly dependent upon healthy, functioning agroecosystems. While global demands for nutritious food and fiber are increasing, agricultural producers and land managers are challenged to promote sustainable, functional, and productive agroecosystems while adapting to stressors and rapid rural landscape change. Recent calls for sustainable intensification focus on agricultural management practices that meet demands while reducing negative impacts to agroecosystems and to rural communities amid multiple environmental stressors (Robertson et al., 2008; Rockström et al., 2017; Spiegal et al., 2018). This emphasis on sustainable food systems represents a paradigm shift from agricultural research that focused primarily on productivity, profitability, and ecosystem health. Now the challenge is to conserve agroecosystems while balancing the needs of people who live and work across rural landscapes.

Emerging research on sustainable intensification, beyond questions of productivity and profitability, is poised to investigate how human well-being changes in response to dynamic social-ecological processes and drivers of land-use change. Recent insights call for frameworks that guide analyses of trade-offs and synergies among ecosystem services and between production and conservation as outcomes of sustainable intensification (Lescourret et al., 2015; Rockström et al., 2017; Spiegal et al., 2018). However, conceptual frameworks commonly employed to guide assessments of interactions and feedbacks among ecosystems and people tend to imply—intentionally or not—that ecosystems provide services to people while people impact ecosystems (Fish, 2011; Reyers et al., 2013). “If we look after the services, the framework implies, well-being will take care of itself,” (Fish, 2011, p. 673). Indeed, people are beneficiaries of ecosystem services and often harness ecological processes to co-produce goods that are beneficial to human well-being, such as basic material needs (e.g., agricultural production of food and fiber). However, from a sociological perspective, the formation of benefits that support dimensions of well-being like “social relations” and “freedom of choice and action” does not emerge from ecological processes (Fish, 2011). While prominent ecosystem service frameworks acknowledge the influential relationships between institutions, anthropogenic drivers of change, and human well-being (e.g., Díaz et al., 2015, 2018), there remains a need to integrate social theory, concepts, and processes to better frame our investigations and to improve our interpretation and understanding of individuals' and communities' needs and responses to environmental changes. Vadrot et al. (2016, 2018) call for contributions from the social sciences and humanities to improve our understanding of social-ecological systems and how they relate to human well-being, human rights, equity, and justice. Specifically, there is room to improve our characterization of human well-being and the way ecosystems, people, and communities co-produce sustainable food systems (Huntsinger and Oviedo, 2014). Furthermore, there is a clear need for concepts and theory from disciplines within the social sciences, like rural sociology and social-psychology. Such scholarship will help frame and explain people and communities as functional parts of agroecosystems—not just as reactors to institutions and ecological processes, or impactors to nature.

To improve our collective understanding, we take a three-part approach. First, we review established frameworks for conceptualizing social and ecological processes, impacts, and human well-being that exist in related but separate literatures. Next, we present a qualitative, interdisciplinary methodology that integrates perspectives from ecology, agricultural productivity, and rural sociology to identify and clarify relationships among social-ecological processes and impacts to ecosystem health and individual and social well-being. We close with a discussion about research designed to assess feedbacks, trade-offs, and synergies among management practices, environmental changes, and well-being, and how such research is critical for agroecosystem management and conservation that sustains rural livelihoods and food security.


Human Well-Being and Existing Frameworks

The Millennium Ecosystem Assessment (Millennium Ecosystem Assessment, 2005) has numerous direct applications for questions related to environmental change and human well-being. The MA was designed, in part, to conceptualize and define well-being as a multivariate state comprising: (1) basic material for a good life, (2) health, (3) security, (4) social relations, and (5) freedom of choice and action. Similarly, quality of life is defined as a value-based, context-dependent state of material and non-material components that enable the achievement of a fulfilled human life (Díaz et al., 2015, 2018). The MA emphasized the need to think about ecosystem services in relation to human well-being to improve outcomes of planning for sustainable development. Arguably, an individual requires basic material needs, health, security, and the freedom and social relations to obtain and sustain those needs. Yet, society is more than an aggregation of individuals; it is communicative and interactive. What does it mean for groups, communities, or nations of people who communicate and interact to also live well? Turning to scholarship in rural sociology, social well-being is a concept made distinct from, and dependent upon, individual well-being to denote human pursuits of social interactions and solidarity (Wilkinson, 1991). An interactional theory of community and social well-being explains the role of community as an organization of social life through which social interactions enable the expression and achievement of common needs, and as a process for mobilization toward solving common problems and improving common life (Wilkinson, 1991), as well as what it means for people to feel connected to the places where they live (Brehm et al., 2009). Social well-being through social interaction, consequently, is not an aggregate of individual sustenance needs. As human bodies we need food and shelter; as social beings we also interact to express and negotiate dynamic interests and goals. Wilkinson (1991) characterized dimensions of social well-being in rural North America (Table 1).


Table 1. Dimensions of social well-being adapted from Wilkinson (1991).
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These dimensions of social well-being represent the proposition that the health of a rural community and thus its inhabitants depend (in part) on social interactions that—beyond meeting sustenance needs—support conditions that enable social cohesion and local solidarity (Wilkinson, 1991). In other words, community is more than an ecological unit or territory, and it is more than a network of people living in proximity and exchanging resources to meet daily needs. Taking the interactional view, community is a process of dynamic social interactions that support individual, social, and ecological well-being (Wilkinson, 1991). Moreover, understanding community as an interactional field of collective processes elaborates a framework to analyze a variety of “capitals” that may or may not exist within communities. Individual and social well-being comprise key components of social capital within the community capitals framework (Emery and Flora, 2006) and illustrate how individual experiences such as stress or anxiety can manifest as impacts to social well-being.

While recent contributions to systems scholarship conceptualize humans as co-producers and beneficiaries of ecosystem services, there is room to improve our understanding and characterization of social processes and their contributions to people and communities, like social interactions that generate and support social relations and social cohesion. Next, we review scholarship on social impacts and project appraisals that provide conceptualizations of social change processes and insights about the role of people and communities in pursuit of their own well-being.



Social Change Processes, Human Impacts, and Existing Frameworks

Social change processes are series of actions that trigger changes in the conditions and functions of a social system and may or may not cause social impacts, while a social impact is a physical or perceptual change experienced by humans as individuals and at higher levels of aggregation (Vanclay, 2002). To improve the assessment of proposed resource management projects and their impacts to people living and working in a project area, Slootweg et al. (2001) presented a function evaluation framework that is useful for identifying potential pathways of change from the project intervention to impacts. For example, severe restrictions of the sustainable use of biodiversity and ecosystems might result in the sell-off of agricultural lands, followed by rural-to-urban migration, leading to rural population decline and changed demographic structures (Vanclay, 2002). The impacts of such demographic changes might produce a negative experience for both migrating and remaining rural residents as community cohesion is disrupted, thus reducing social connections (Wulfhorst et al., 2006) and opportunities for bartering and market exchange (Toledo et al., 2018). Table 2 elaborates categories and examples of social change processes and potential impacts conceptualized by Vanclay (2002).


Table 2. Adapted from Vanclay (2002).
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The function evaluation framework (Slootweg et al., 2001) is useful for identifying pathways of influence between a social change process and impacts to human well-being. The conceptualization of social change processes and their impacts (Vanclay, 2002) is useful for categorizing and describing social processes and drivers of change to human conditions that may be experienced as positive or negative impacts to well-being for an individual, family, or community.

Here, we respond to the call for a common approach to understand how well-being can be achieved and sustained while pursuing the conservation and sustainable use of biodiversity and ecosystems (Díaz et al., 2015, 2018). In our view, a common approach to assess processes and impacts that affect human well-being does not preclude quantitative indicators, but initially, if not primarily requires a qualitative approach to data collection and analyses (Sayre, 2004). Unlike quantitative research, qualitative approaches to data collection and analysis are typically inductive processes through which researchers iterate between literature review, data collection, and analysis to discover meanings and derive explanations about the data (Locke, 2002; Patton, 2015). An investigation that explores meanings of well-being in a local context enables findings on the conceptualized relationships between ecosystems, people, and their communities to be grounded in the data, thus offering salient variables and dynamics for consideration in future agroecosystem research. Turning to a case study of rural landscapes in southwestern Idaho, USA, we analyzed semi-structured interviews with rangeland agroecosystem stakeholders to discover meanings of well-being and to understand how the conditions that support their individual and social well-being are impacted by social-ecological processes and dynamic rural landscape change.



LTAR Network in The Great Basin—Exploring Framework Applications

Rangelands in the western United States comprise deserts, grasslands, shrublands, savannah, and a complex mosaic of municipalities, rural communities, privately-owned property, publicly administered lands, and multiple scales of governance. To guide research and impact assessments for conservation planning, rangelands have been conceptualized and analyzed as coupled human-natural systems, social-ecological systems, or complex adaptive systems (Walker and Janssen, 2002; Havstad et al., 2007; Brunson, 2012, 2014; Li and Li, 2012; Petursdottir et al., 2013). The sustainability or resilience of such systems can be explained by the co-evolutionary relationship between ecosystems, people, and management practices at multiple scales across time (Berkes and Folke, 1998). In the case of U.S. rangelands, relationships between ecosystems and people are commonly characterized by the biodiversity and ecological processes that contribute to cultural heritage, recreation, agricultural production, and livelihoods (e.g., forage production that supports grazing and livestock production; open space for recreational use). The sustainability of rangeland agroecosystems in the western U.S. is complicated by climate-vegetation dynamics (Bradley et al., 2016; Larson et al., 2017), wildland-urban interface dynamics (Liffmann et al., 2000; Li et al., 2019), local economy-community dynamics (Lewin et al., 2019), and federal grazing use policies on public lands that are perceived as inflexible in the face of dynamic environmental change (Brunson and Huntsinger, 2008; Kleinman et al., 2018).

Across the U.S., other agroecosystems in addition to rangelands face similar stressors and rapid transitions while attempting to satisfy demands for agricultural commodities, environmental quality, and rural prosperity and well-being. In a coordinated effort to assess and contrast conventional and aspirational strategies for sustainable intensification, the Agricultural Research Service (USDA-ARS) and collaborators are engaged in a Long-Term-Agroecosystem Research (LTAR) network with the goal of building a nationally-relevant knowledge base to ensure the sustainable provision of agricultural products and ecosystem services from agroecosystems, while acknowledging current and future effects of environmental trends, public policies, and emerging technologies (Bryant et al., 2015). By implementing multi- and inter-disciplinary investigations of agricultural production practices at 18 sites across the U.S. (Figure 1), the LTAR network provides a critical opportunity to understand rural prosperity and well-being in relation to ecosystem services and social change processes. We also expect that more empirical investigation of well-being will enable the overdue articulation of constructs like 'rural prosperity' in need of better definition.


[image: Figure 1]
FIGURE 1. Map of continental United States with USDA-ARS sites participating in the Long-Term Agroecosystems (LTAR) Network. Source: USDA-ARS.


Our analysis uses the Great Basin ARS site within the LTAR network to investigate human well-being and the social-ecological processes and impacts that affect it. Our analysis examines the experiences of ex-urban and rural residents who live and work across a mosaic of public and privately-owned rangelands in the Owyhee Mountains area of southwestern Idaho, USA. This region is part of the historic and current range of the Greater Sage-Grouse (Centrocercus urophasianus), a candidate species for endangered listing at the time of our research from 2013-2014. At the same time, public lands grazing allotments were up for permit renewal in Owyhee County, Idaho. As the federal agency responsible for administrating these public grazing allotments, the Bureau of Land Management (BLM) decides whether to renew a livestock producer's permit to use an allotment. Given the multiple use mandate for the BLM, its land management decisions impact multiple stakeholder groups, and the agency is often litigated. Concerns about federal regulations ranged from impacts on agricultural practices, livelihoods, and economic activity to impacts on recreational use of public spaces. This southwestern Idaho case of complex social-ecological dynamics provides a rich context in which to explore meanings and experiences of human well-being on a landscape with multiple land uses that include agricultural production and recreation among others.




METHODS


Data Collection

The sampling frame included people who depend on public lands for livelihoods (e.g., livestock producers, agency scientists, land managers), people whose livelihoods are related to public lands (e.g., attorneys, academics, county leadership) as well as those who engage in non-livelihood activities on public lands (e.g., non-governmental groups, hunters and other recreationists). Thirty three prospective interviewees were identified by key informants through snowball sampling, contacted via email, and asked to participate in one semi-structured interview in-person or by phone. Interviews were conducted between August 2013 and September 2014 with 29 people who live and work in the Owyhees and the metropolitan area surrounding Boise, Idaho, USA. The average interview length was 55 min. We followed ethical guidelines for working with people as research participants, and the University of Idaho Institutional Review Board approved our project #12-357.



Data Analysis

The purposes of this study were to understand how people living and working in a rangeland agroecosystem define their own well-being and to identify perceived drivers of change to well-being. We used a constructivist grounded theory building approach to analyze our data (Locke, 2002; Charmaz, 2006), following three key steps. First, using semi-structured interviews (Supplementary Material) and field notes, we coded with open and axial coding to denote interviewees' meanings of well-being, perceived social-ecological conditions that support well-being, and social-ecological drivers of change to the well-being of rangelands and rural communities in southwestern Idaho. We revised our codes while working through the data and the literature (Locke, 2002) and while comparing data across participants throughout the analysis (Charmaz, 2006). With this analytical technique we identified first-order categories of social and ecological conditions. We then deduced second-order themes that labeled commonalities among first-order codes, continuing to compare concepts in the data and the literature, which subsequently enabled us to convert the second-order themes to aggregate dimensions (Locke, 2002). In this way, we iteratively examined the data and literature to determine conditions, dimensions, and scales of well-being. Figure 2 outlines the first order categories, second order themes, and aggregate dimensions that represent the reported ecological and social conditions for individual and social well-being.


[image: Figure 2]
FIGURE 2. Data Structure formed by iterative analysis to identify conditions and dimensions of human well-being and ecosystem health.


We repeated these analytical techniques to categorize interviewees' perceived drivers of change to well-being. Figure 3 outlines the first order categories, second order themes, and aggregate dimensions that represent dynamic social change processes, including communal processes that are communicative and interactive.


[image: Figure 3]
FIGURE 3. Data structure formed by iterative analysis to identify social change processes.


We repeated these analytical techniques once more to categorize the positive and negative changes that interviewees experienced or perceived to result from social-ecological processes and change. Figure 4 outlines the first order categories, second order themes, and aggregate dimensions that represent ecological and human impacts.


[image: Figure 4]
FIGURE 4. Data Structure formed by iterative analysis to identify positive and negative change that was perceived and tangibly experienced by people and observed in a rangeland agroecosystem.





FINDINGS

Altogether, this iterative process of coding for categories and themes while comparing across interviews and previously established literature revealed six aggregate dimensions that represent social-ecological processes and impacts affecting human well-being. In particular, our findings illuminate the functions of communal processes with impacts to physical, psychological, and relational conditions, thus affecting individual and social well-being. Figure 5 illustrates the pathways between processes, impacts, and well-being by integrating our findings with a function evaluation heuristic that has demonstrated utility for assessment of social change processes and subsequent impacts to well-being (Slootweg et al., 2001). Our interviews revealed important dimensions of well-being that, while recognized in different domains of scholarship (Wilkinson, 1991; Millennium Ecosystem Assessment, 2005; Díaz et al., 2015, 2018), have yet to be integrated into standard frameworks for agroecosystem assessment and analysis. Additionally, our interviews revealed functions of communal processes of change that, coupled with previously conceptualized social processes and impacts (Vanclay, 2002), illuminate mechanisms through which people build or damage social relations upon which they partly depend for both individual and social well-being.


[image: Figure 5]
FIGURE 5. Integrated framework that synthesizes social change processes, human impacts, and well-being (gray boxes) with impact pathway heuristics (Slootweg et al., 2001), ecological processes, and ecosystem services (i.e., nature's contributions to well-being, Díaz et al., 2018) to show how human well-being and ecosystem health benefit from (or are degraded by) both nature's and society's contributons. Concepts in bold italics are key dimensions grounded in our data and analysis that expand established frameworks commonly used to illustrate human-nature relationships and pathways of influence.


We first present findings on dimensions and scales of human well-being and ecosystem health. We then present findings on social change processes and perceived impacts to human well-being and ecosystem health.


Individual Well-Being

Early in our analysis it became clear that the range of conditions described as supportive of well-being aligned with previously established dimensions of well-being, including physical and mental health, personal and financial security, social relations, and freedom of choice and action (Figure 2). For example, a sense of well-being can be derived from the freedom and capacity to provide for oneself and one's family, as explained by a state agency range specialist: “It is a very comforting feeling to know that we can grow our own meat, grow our own produce, and almost be self-sufficient.” It was common to hear descriptions of ecological and economic conditions in tight connection as people use their knowledge and skills to cultivate agroecosystems in the co-production of basic material needs that support physical and mental health and personal and financial security. Additionally, descriptions of social relations in terms of economic activity and exchange emerged as a pattern among interviewee responses. For example:

…(Well-being is) dependent on your schools, your local businesses, your markets, where you sell your products… say if you grow hay, you've got extra hay. You sell to other farmers or ranchers, or if you've got corn you can sell, or purchase from those. There is a lot of ties amongst those, even like in my business. Even though it's small, there is certain crops that I need that I don't grow that I can purchase locally… and that connection economically contributes to the social understanding of how everybody is dependent on each other.”—Rancher and public lands permittee, Owhyee County

Interestingly, interviewees reported conditions for their personal well-being that do not fit neatly within previously established dimensions of human well-being (Millennium Ecosystem Assessment, 2005). In our case, open landscapes and public lands managed for multiple uses were described as exemplary of social and ecological conditions requisite for well-being. In particular, a pattern of appreciation and attachment to open space emerged among many of our study participants. For example:

“I want my kids to know the way of life that I value—I want them to have a good work ethic. If they choose not to live in a small town, that's fine. At the least, I want them to have a choice and a sense of freedom in the openness—not when everything's paved.”—Field office assistant manager, federal land management agency

This attachment to open space was often coupled with a sense of belonging in publicly managed and accessible land and waterways. For example:

“So, my well-being, as far as what I think, is the outdoors and kind of a balance of being able to see all types of wildlife, not just having to go to a national park. I think you can balance things out with agricultural, with the cattle industry, and be able to (sic) everybody live together type of thing. And big horn sheep is kind of something that everybody wants to see. If you float a river, if you go to Hills Canyon, if you float the middle fork of the Salmon, I mean when big horn sheep were up above the river I mean everybody stops and you know, takes the pictures and stuff…it's just beautiful country, you see a lot of wildlife, and beautiful clean water.”—Retired outdoor guide

In addition to describing a sense of place as a condition of well-being, several interviewees described meaningful work and productivity as similarly important. For example:

“…just putting in a good day's work and feeling like I'd actually completed something toward either conserving—enhancing conditions for wildlife in the area that I work at. In general terms, that's kind of what I look for (to feel fulfilled). It doesn't happen every day, but that's what I strive for.”—Biologist, federal land management agency

Distinct from descriptions of basic material needs, health, and social relations, this desire for meaningful productivity aligns with the idea that a good quality of life can be assessed in terms of freedom of choice and action and a sense of purpose in action. A sense of purpose relates to one's own agency and action within a dynamic agroecosystem, and a sense of place relates to one's attachment and belonging to that system and the landscapes and communities within it.



Social Well-Being

As we continued to code and deduce second-order themes, we found that the previously established dimensions of well-being (Millennium Ecosystem Assessment, 2005) did not account for all well-being dimensions described by interviewees (Figure 2). These additional conditions for well-being reflect the communicative nature of society and the needs of people to interact toward common goals. The desire for access, transparency, and complete exchanges of trustworthy information emerged as a pattern among interviewees representing diverse stakeholder groups that are often in conflict over public lands planning and decision-making. For example:

“On paper, this sounds really good because it's a collaborative group – these folks that were sworn enemies before, and they came up with this plan. They agreed on this plan and got the (agency) to implement it. Now me, I thought it really stunk. For one, their plan did not consider our land management plans that we had worked on with the whole public using all our resources issues. Another issue is, even though they said they were representing everybody, they weren't.” – Environmental advocate, non-governmental organization

This quote exemplifies the common sentiment among our interviewees that barriers to open communication, like “back-door deal-making,” tend to degrade well-being. Additionally, we found that access to decision-making and fairness of outcomes matter to a sense of procedural justice for many in this case (Lauer et al., 2017). Related, access to markets for exchange of basic and fundamental services (e.g., health care) and social needs (e.g., attention) align with notions of distributive justice emphasized as a core dimension of social well-being (Wilkinson, 1991). When interviewees reflected on decision-making processes for which they did have access and representation, some described a willingness to trade-off efficient channels of information sharing for the positive outcomes of committed, though time-consuming, open communication. For example:

“… you've got to keep an open mind. I think in the long run cause - the meeting before - I was kind of down after it. I said, it don't look like it's going to go very good. But then after yesterday I could see a lot of positive movement. I think that's the way. It just takes time. You can't do it in four meetings….it takes time…to get everything looked at, analyzed so that everybody is comfortable that yes, we did discuss it. And I may not agree, but I can see the reasons why maybe some of these things should be.” – Rancher & public lands permittee, Owyhee County

This quote also exemplifies two additional dimensions of social well-being: collective action, through a long-term commitment to a collaborative process, and tolerance, with appreciation for diverse viewpoints. Given the public lands context of our study region, several interviewees described rich, nuanced experiences with collaborative processes. Some result in collective action toward a shared goal, while others may result in more conflict and polarization. For example:

“…it's about finding that balance and what you can live with, too. Because some of our projects- it's a tolerance level. You think, I could have gone into it thinking I will never ever be a part of that. Then when it gets explained to you, you say okay, I have this much tolerance level to that. I can do that because it's important to your group.” - Rancher and public lands permittee, Owhyee County

Our analysis also revealed interviewees' perceptions of opportunities to celebrate their shared culture as well as camaraderie with colleagues as necessary conditions for their sense of well-being. In particular, a sense of place in the back country of rural landscapes strongly aligned with ideas about communal celebration of shared space:

“…look at the broad community of Opening Day. Fishermen who rallied together to plant along the Boise River. It's why many people decide to raise their families here. It is not only a shared family value, it's a great part of our community. You can have some cases with an explicit spiritual aspect as well when you talk about wilderness values, or if you talk about family camping events. One of the aspects we try to create out there, one of the values is solitude, but another integral value is community…going out with a bunch of friends elk hunting… a mountain biking trip down to the Middle Fork River.” – Conservation specialist, non-governmental organization

This celebration of shared values among community members represents communion as a dimension of social well-being (Wilkinson, 1991). It also represents the distinction between rural landscapes as a functional space for recreation with benefits to individuals' physical and mental health, and rural landscapes as a functional space for celebration of shared values with benefits to community health and well-being. For example:

“There's a gentleman that sold his ranch and moved to all private ground because he just got tired of always wondering what was going to go on. I just talked to him a couple weeks ago, he's an older gentleman, and he says there's a lot of things he misses about public lands ranching and there's some things that he doesn't. One of the things he misses is community bonding. So that was an interesting concept. Actually, ran into him at a funeral service and we had this conversation. Cause I always ask him, do you miss running on BLM, and he says there's certain things he misses about it, and he misses the people.” - Rancher and public lands permittee, Owhyee County

By integrating social dimensions with individual dimensions, human well-being is conceptualized in a way that comprehensively represents how people experience changes to conditions and functions of their social-ecological system at multiple scales. Our analysis also revealed ecological conditions of rural landscapes that were perceived by interviewees to be necessary to sustain both human well-being and ecosystem health.



Ecosystem Health

Our analysis revealed descriptions of ecological conditions perceived to be necessary for ecological well-being (Wilkinson, 1991), i.e., ecosystem health in terms of structure (e.g., watersheds, habitat, native plant communities) and function (e.g., productive soil, water filtration). While such conditions were recognized for their importance to ecosystem health, several biophysical and ecological conditions were also described as beneficial for human well-being, including clean air, clean water, and open space for recreation:

“[To be well, we need] livability, sustainability, clean air, clean drinking water. When you turn on your tap water, when you open your window, do you have a nice quality of life? The public land is more about the source of our drinking water, and also the wildlife and recreation opportunities, and also the sustainable management of our public lands. So…whether you like to hunt or fish out there, to not only preserve those opportunities, but that they improve over time.” – Conservation specialist, non-governmental organization

Additionally, interviewees who self-identified as agricultural producers commonly described their dependence on ecological functions like forage production to support their livelihoods:

“..we're very dependent on (the) ecological… whether it's climate, weather, it impacts the grasses that we depend on to graze my cattle…” Rancher and public lands permittee, Owyhee County

As exemplified by the quotes above, our analysis revealed common perceptions of production, regulation, and support functions as ecosystem services that, when impacted by drivers of environmental and landscape change, result in altered delivery of benefits (or detriments) to people and communities. Similarly, our analysis demonstrated the salience of social change processes and their beneficial/detrimental influence to individual, social, and ecological well-being in this western U.S. rural landscape context.



Social Change Processes

As we began to code interview transcripts for perceived social change processes, it became clear that processes of demographic change are a salient issue in the urban-rural interface surrounding Boise, Idaho (Figure 3). For example:

“Recreation can be an issue, but it's generally in a smaller impact area, just primarily along the [Boise] Front, just because of the population explosion in the Treasure Valley. You talk to people who have been out here for a long time and you look at some graphs about OHV off-road vehicle use and things like that, and they've just gone off the charts in the last 20 years. So that has definitely been an issue that we're trying address both ecosystem-wise and wildlife-wise, and for the safety and well-being of the public, who are our customers, basically.” – Rangeland specialist, federal resource management agency

This quote highlights the perception among interviewees that an increasing population is perceived to lead to an increase in recreational use of nearby public lands with potentially negative impacts to the physical health and safety of “the public,” as well as potentially negative impacts to wildlife and ecosystem health. This finding also reveals a tension between the negative impacts perceived for some community members and the potentially positive impacts to physical, psychological, and relational conditions for those who engage in recreational activities like off-road vehicle use.

In addition to urban population growth, social change processes like urban sprawl, rural economic decline, and leadership turnover within public land management agencies were perceived to trigger human and ecosystem impacts. These and other reported phenomena represent geographic, economic, and institutional change processes, respectively, and align with previously conceptualized social change processes and their influence on biophysical change with subsequent impacts to ecosystems and to people (Vanclay, 2002). For example:

“…economically, a lot of them [producers] aren't surviving, so they're selling off their ranches…when they sell them they turn into – a lot of them – suburban neighborhoods or those little subdivided ratchetted. So, there goes your open space because, granted, they're ranches, they're privately owned, but wildlife still uses those areas. So, then you're losing that, too, and it's a pretty rapid rate.” – Biologist, federal land management agency

Our findings also reveal perceptions of vilification or “othering” as sociocultural change processes with negative impacts to well-being, as well as positive impacts from overcoming “othering.” For example:

“…we sat down with people who had been on the other side of lawsuits….we would meet twice a week the first year we met twice a week for all day, but we had lunch together every time. We didn't go our separate ways. We all went to the same place, and we had to sit by somebody we didn't know, and all of a sudden, your kids are reading the same books – right then Harry Potter was just out and so we get to talking, and I'll tell you the first day I had to sit by a guy…and we'd been on litigation and I was thinking, I don't want to sit by him. We got to talking, and all of the sudden we started talking about…camping things you can go look for different things to do…So, when you start having those conversations, all of the sudden you're not an organization. You're a person that has a wife, and kids, and feelings.” - Rancher and public lands permittee, Owyhee County

This quote represents a process through which the perceived negative impacts of cultural differentiation were mitigated through communal processes. While the sociocultural change process aligns with previously established conceptualizations (Vanclay, 2002), the functions of these conversations as social interactions in relation to open communication and tolerance are important to distinguish and clarify. We noticed a common perception about public lands collaboration as a process that can trigger physical, psychological, and relational impacts. For some interviewees, these impacts are beneficial to well-being; to others, they are detrimental to freedom of choice and action and personal and financial security. For example:

“I've heard of instances…where you go through the collaboration process, you feel that you've made compromises, addressed issues, and then once the decision's been issued, you still get appealed from those people who have been sitting across from you at the compromise table, the collaboration table. So that, I would think, would be extremely frustrating…that you spend all this time in collaboration, and then, because of these polarized viewpoints, if they still have not gotten exactly everything they want, then they are still going to appeal regardless.” – Biologist, federal land management agency

As described above, coordinated activity for conservation planning and decision-making represent social interactions through communal processes that may or may not support collective action and open communication in relation to social well-being. There was a sense among a few interviewees that the tone of social interactions is important with respect to its impact on psychological and relational conditions. For example:

“What bothers me is sometimes the lack of civility in public conversations about things…In our national conversation, which does then affect some of the other values we cherish, say ecological values, the lack of civility means we're not moving toward resolution. We're fighting, and that bothers me.” – Public lands researcher, academic institution

As we focused our analysis on communal processes, we found examples of human conditions and functions that were perceived and felt to change as a result of collaborative or litigious experiences. For example:

“We end up doing a lot of this reactive work because of litigation, then we end up not being able to get out to the field… It affects your work satisfaction… Some people… handle stress differently than others. I've seen some people about near have a meltdown.” – Public affairs specialist, federal land management agency

While this quote exemplifies perceived negative impacts to mental health from participating in litigation, our last example quote illustrates the view shared among most, though not all of our interviewees regarding social interactions through a communal process like collaboration for public lands management:

“Well you end up everybody having a voice, and then trying to figure out a solution. And it's a success when you do solve the problem, and everybody feels they were a part of it. And that gives kind of a personal attachment to the whole management even if you're just a small part of it.” – Range specialist, federal natural resource management agency

These findings inform our thinking about how dynamic social processes drive changes to ecosystem and human conditions with beneficial and/or detrimental effects to ecosystem health and individual and social well-being.




DISCUSSION

Using a grounded theory methodology to explore meanings of well-being in a case of democratically governed public rangelands in the western U.S., our findings present evidence in support of a multi-scale characterization of human well-being. We asked people what they need to be well and what social-ecological processes threaten or support those needs. Our analysis revealed a similar theme among public rangelands stakeholders in southwestern Idaho, regardless of stakeholder group affiliation or self-reported identity: open space, clean air, clean water, productive soil, and resilient plants and animals are critical conditions of rangeland agroecosystems that contribute to human well-being. These findings align with scholarship that defines and categorizes ecosystem services (de Groot et al., 2002) and with scholarship on western U.S. rangelands-specific ecosystem services (Havstad et al., 2007; Brunson, 2014; Huntsinger and Oviedo, 2014; Bentley Brymer et al., 2016).


Individual and Social Well-Being

In addition to perceptions of ecosystem services and conditions necessary for ecosystem health, our interviewees described desirable conditions relating to several dimensions of individual well-being, including physical and mental health, personal and financial security, social relations, freedom of choice and action, sense of place, and sense of purpose. We highlight the latter two dimensions because, for rural people and communities in our case, sense of place and purpose are tightly wrapped up in resource-based livelihoods and management of agroecosystems and rural landscapes. Sense of place theory and tools for analysis provide fruitful directions for elaborating well-being and for understanding individuals' and communities' capacity to adapt to environmental change (Masterson et al., 2017). While a sense of place relates to one's attachment, meanings, and belonging to that system and the landscapes and communities within it, a sense of purpose relates to one's own agency and action within a place. Such meaningful productivity aligns with the idea that a good quality of life can be assessed in terms of freedom of choice and action and a sense of purpose in action. By integrating sense of place and sense of purpose, research that is designed to address questions about rural landscape change and impacts to quality of life will benefit from a more comprehensive conceptualization of individual well-being.

Our interviewees also described conditions relating to several dimensions of social well-being, including tolerance, open communication, distributive justice, collective action, and communion (i.e., celebration of community, purposive involvement). Interestingly, the interactional nature of social well-being was illuminated by rich descriptions of the positive and negative impacts to a community's opportunities for collective action, usually driven by social interactions through communal processes like collaborative resource management and public lands litigation. Collective, or coordinated actions play a critical role in building social capital. Social capital is important because it can provide access to other forms of capital such as financial capital, and it improves a community's ability to cope with change by providing access to innovative solutions and by mitigating perceived risk (Adger, 2003; Olsson et al., 2004; Wagner and Fernandez-Gimenez, 2008). As members of a community mobilize for collective action, social capital can be considered an interactional platform that supports improvements to well-being, especially during times of crisis (Woolcock and Narayan, 2000). In contrast, a breakdown in social capital and collective action has been shown to lead to ecological degradation and unregulated use of resources (Mallon, 1983; Wagner and Fernandez-Gimenez, 2008). As biophysical and social conditions change, landowners and managers must learn how to continually adapt to new conditions to sustain their well-being. Critically, learning is contingent on the development of trust among collaborators, suggesting the need for social processes that develop relationships and trust over time (Wilmer et al., 2018).

We gained nuanced descriptions of social relations as indicators of well-being, and their conceptualization in relation to collective action as a dimension of social well-being warrants further discussion. Social relations represent the connections or ties that a person has to others in her community for mutual benefit and cooperation (Coleman, 1990) and are important factors for individuals' physical and mental health (Thoits, 2011). Additionally, the strength or weakness of social ties influence the power dynamics within a community (Agrawal and Gibson, 2001). In the context of environmental governance and agroecosystem management, such power dynamics often manifest in decision-making settings that are increasingly designed as deliberative processes through which citizens can debate their concerns, improve their dialogue, and learn (Daniels and Walker, 1996, 2001). The outcome of such interactions for planning and decision-making are often driven by participants who have access, standing, and power in the process (Senecah, 2004; Dawson et al., 2017). Those who do not have access, standing, or power in the process are not fully well because they are cut-off from the mechanism through which they might influence their own well-being. With respect to social well-being, social relations are the building blocks of collective actions that build trust and social capital. In other words, collective action depends upon the strength of social relations. Our analysis also revealed processes that impact social relations and other dimensions of well-being; in particular, the role of communal processes is elaborated.



Social Interactions Through Communal Processes

Our findings align with scholarship on community as a process of social interactions that weave a social fabric comprising connectivity, cohesion, and cooperative opportunity with other people (e.g., Wilkinson, 1991; Wulfhorst et al., 2006; Toledo et al., 2018). The health of a rural community and its inhabitants depend (in part) on social interactions that - beyond meeting sustenance needs - support conditions that enable community cohesion and local solidarity (Wilkinson, 1991). In other words, community is more than an ecological unit or territory, and it is more than a network of people living in proximity and exchanging resources to meet daily needs. Taking the interactional view, community is a process of dynamic social interactions that support individual, social, and ecological well-being (Wilkinson, 1991). The nature and function of such communal processes appears to be distinct from economic, sociocultural, and other social change processes that have been conceptualized as impactful to a person's physical and psychological conditions (Vanclay, 2002). For example, while economic change processes represent shifts in local industry activity and opportunity that may impact an individual's employment, and while sociocultural change processes represent differentiation or concentration of culture and identity that may impact opportunities for communion (i.e., celebration of shared culture), communal processes represent the development or disruption of relationships, shared purpose, and community. Interviewee descriptions of collaborative and litigious interactions illuminate the influence of such communal processes on basic material needs, mental health, and open communication, to the benefit or degradation of human well-being and ecosystem health. Interestingly, even the fear of an adversarial interaction such as fighting in court over public lands management can indirectly impact ecosystem health. In the context of agroecosystems, a breakdown in communication and community may block the implementation of a new grazing or cropland management practice designed to balance and sustain productivity, ecosystem health, and rural well-being. In other words, social processes directly impact people and indirectly impact ecosystems (Slootweg et al., 2001). Therefore, agroecosystem research that aims to identify management practices that support rural well-being must adequately address the social change processes - including communal processes - that impact it.

Our findings illustrate the pathways of influence between social change processes, impacts to physical, psychological, and relational conditions and functions, and perceived benefit or degradation to dimensions of well-being. While methods for assessing impacts to local economies and social structures resulting from changes to public lands management practices in rangeland agroecosystems have been reviewed (Bentley Brymer et al., 2018) and implemented (Lewin et al., 2019), findings presented here highlight communal processes as a potentially new concept for social-ecological impact assessment.




IMPLICATIONS AND CONCLUSION

As a newly formed network with a goal of maintaining productive landscapes, long-term environmental stewardship, and well-being, the LTAR network can learn from these findings. As the network evolves, there needs to be a clear understanding of what conditions of well-being are meaningful to partners and stakeholders within and across LTAR sites. Existing LTAR efforts to define, support, and achieve “rural prosperity” (see Kleinman et al., 2018) can reconcile with our finding that human well-being is experienced at individual and community scales. Also, there is a need to understand pathways to achieve and sustain a good quality of life for rural communities in different agroecosystems - including the role of communal processes - while sustaining ecosystem services in the co-production of food and fiber.

For instance, LTAR network scientists recently developed a conceptual model to represent regional-scale agroecosystems in terms of interactions among agriculture, the environment, the economy, and society, and used that model to synthesize the multiple dimensions of the LTAR Common Experiment across 18 network sites (Spiegal et al., 2018, Figure 3). The model centers on agricultural producers and their decision-making about selecting an agricultural production system suitable for a given agricultural region. In the model, feedback loops mediated by profitability, environmental effects, societal factors, and policy can reinforce “business as usual” or motivate producers to adopt an alternative production system. Comparing outcomes of the widespread adoption of alternative production systems is at the heart of the LTAR Common Experiment, and the explicit integration of communal processes and social well-being into current thinking - and into network conceptual models such as the one used to synthesize the LTAR Common Experiment - will help LTAR to implement the Common Experiment in a way that effectively addresses current and future challenges of coupled human and natural systems in agricultural regions.

As human agency and social dynamics are considered alongside ecological dynamics and ecosystem services, future research will be guided toward more effective interdisciplinary integration. Our research sheds light on the role of agroecosystem stakeholders and rural communities beyond their adoption of new technologies and management practices. Furthermore, we recognize that interdisciplinary approaches to human dimensions of agroecosystem research are more than a means to understand (barriers to) adoption and ecosystem impacts. Our findings illuminate human well-being beyond dimensions of health and financial security and across individual and community scales. By utilizing this expanded conceptual framework to guide interdisciplinary integration, LTAR collaborators will be better equipped to identify, describe, and understand social-ecological dynamics as directly impactful to rural communities and their well-being, and thus to the sustainable intensification and conservation of agroecosystems. Beyond LTAR, future assessments of human-nature relationships and environmental change will more adequately address social change processes and impacts that - along with ecosystem services – contribute to human well-being and to sustainable food systems.
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