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Abstract: This study investigates how rural communities In Oklahoma conceive of their socioeconomic position in larger systems, as well as their resiliency and ability to withstand challenges. Utilizing systems thinking and polycentricity literature, we analyze interviews to construct an understanding of how rural communities perceive themselves, and how this impacts interactions with other communities and governments. Rural communities and their associated challenges are complex and impacted by a range of factors. We find that rural residents also feel this complexity, and understand their issues as products of overlapping systems and structures, and both internal and external factors. Additionally, we observe little mention of issues defined by liberal-conservative lines, but instead as defined by the rural-urban divide, indicating these issues are defined not by political identity necessarily, but a place-based identity.
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Introduction
Rural communities are increasingly vulnerable in many different ways, which not only implicates the overall well-being of these communities, but also leaves them feeling increasingly discontented, particularly in regard to their relationship to urban spaces (Cramer, 2016). This rural-urban relationship, thus, is increasingly conflictual. The decline of rural America is well documented, yet we need more work that captures the lived experiences of people in rural America that avoids assumption of homogeneity across rural areas. Rural communities are complex systems, which creates challenges for developing policy interventions. The research presented here explores the complexity of rural communities with a systems-thinking lens through the stories of rural Americans living in two communities in southwestern Oklahoma. One in five Americans live in rural areas (Ratcliffe et al. 2016), which makes it imperative to understand the nature of the problems facing rural Americans.[footnoteRef:1] All communities, whether urban or rural, face a complex arrangement of problems. Many rural communities are facing long-term environmental change, significantly higher unemployment, rapidly decreasing population, and much more, coupled with a loss of local organization and political capacity. These many changes and challenges often leave rural communities feeling that they are in a subordinate, neglected position to their urban counterparts, without sufficient resources and representation to address either internal or external challenges and inequities. The result is very often political and policy conflict. [1:  For the purposes of this paper, we adopt the definition for ‘rural’ utilized by the US Census Bureau. Briefly, the US Census Bureau defines urban areas and defaults all other areas not urban, as rural. For a detailed discussion, see Ratcliffe et al. 2016.] 


There is an urgent need to develop capacity for policy response in a way that capitalizes on the coupled systems in rural communities that interact and reinforce each other. Resilience in rural communities can be supported through policies that give residents ‘local control’ of structures and processes that allow them to maintain healthy and vibrant, self-sustaining local economies. Resilience is further fostered by the recognition of the historical, socioeconomic, and political traditions in local communities, rather than making assumptions about agrarian lifestyles and the limits of resilience, therein (Holt-Giménez et al., 2021; Harrison and Chiroro, 2016). Local control further allows these communities to implement policy solutions tailored to the specific kinds of threats, populations, and problems in individual communities. These kinds of policies are typically best crafted when they recognize the complex nature of problems in rural areas and harness that complexity as an advantage in crafting policy interventions, rather than falling victim to the ‘Institutional Complexity Trap,’ which results from non-coherent bodies of policy (Bolognesi, Metz & Mahrath, 2021). The study presented here is a first step to developing capacity that prioritizes policymaking that includes rural stakeholders and emphasizes local control by exploring how rural Americans perceive their overall community sustainability—how resilient their communities are to ‘wicked’ problems—and identify vulnerabilities at different scales across and within counties or the entire state. 

This study investigates how rural communities conceive of their social and economic position in larger systems and structures, as well as their resiliency and ability to withstand disasters and challenges. Utilizing systems thinking and polycentricity literatures, we analyze self-perceptions of rural residents via interviews to construct an understanding of how rural communities perceive of themselves. We further explore how this potentially impacts interactions with other rural communities, non-rural communities, and governments. 

To do this, we use Oklahoma as a case study. Oklahoma was chosen for a number of reasons. In terms of U.S. states, Oklahoma represents a typical case (Yin, 2003), in that it falls in the middle in regard to percent of population living in rural areas at #38, with 35.4 percent of its population classified as rural by the U.S. Census (U.S. Census Bureau, 2020). However, Oklahoma ranks in the top ten U.S. states for poverty rate (U.S. Census Bureau, 2022) at 15.3 percent, about four percent higher than the national rate of 11.5 percent (U.S. Census Bureau, 2023a). However, while more than a third of the population of Oklahoma lives in a rural area, 17.4 percent live below the poverty line, two percent higher than the state average, compared to 14.5 percent in urban areas, about a percent lower than the state average (USDA, 2023). Thus, while Oklahoma is relatively average in terms of rurality, it has extreme dynamics in regard to the economic well-being therein. This is despite relying on rural areas for nearly a quarter of its GDP (U.S. Census Bureau, 2023b). Mining accounts for 22.5 percent, and while agriculture accounts for a much smaller 2.2 percent, Oklahoma is the country’s number one rye producer, number two beer and winter wheat producer, and number four pecan producer (Farm Flavor Oklahoma, 2024).

Based on this broad aim and with Oklahoma as our case study, we propose the following two research questions:
RQ1: How do individuals in rural Oklahoma recognize the complexity of problems 
in their communities?
RQ2: How do rural Oklahomans describe their experiences?
Empirically, we gain important insights into how residents themselves conceptualize problems and how those conceptualizations can reveal opportunities for revitalization of resources and attitudes that will contribute to long-term sustainability of rural communities. We conceptualize problems as encompassing a types of events, both internal and external that include personal events, economic or financial events, political events, and/or natural disasters. Examples of these might include “brain drain,” or the phenomenon of young people leaving rural communities, crumbling physical infrastructure due to a lack of financial and economic investment, a lack of adequate political representation for rural interests in the state legislature, or natural disasters like tornadoes, fire, etc. We conceive of experiences as the self-reported responses of rural residents in response to these problems, including feelings of pessimism, apathy, learned helplessness, resiliency, pride, commitment to community, collaboration, etc. With its application in an under-studied context, this research 1) contributes theoretically to both systems thinking and polycentricity and 2) develops a methodology for applying those theoretical lenses to qualitative analysis. The paper proceeds as follows: we begin by laying out our theoretical foundations, in which we draw on interdisciplinary systems thinking and polycentricity literature, as well as literature on rural issues. We then describe our qualitative coding methodology, followed by our results, which rely on descriptive statistics and code correlations. We conclude with our results, which emphasize the complex, interconnected nature of rural problems, as reported by rural residents, as well as directions for future research in regard to urban-rural spatial conflict and issues of democratic inclusion.

Theoretical Foundation
In terms of situating our research questions in a theoretical framework, we proceed from the assumption that the issues and conceptions of resilience in rural communities are complex and influenced by multiple, overlapping systems. Much extant social science literature has studied discrepancies in resources between rural and urban communities, particularly through the lens of ‘structural urbanism’ (Wakefield, 1990; Probst et al., 2019), which is defined by an ‘unconscious patriarchy of the spatial’ that constructs rural communities as ‘small, weak, challenged, and vulnerable, and in need of our protection’ (Bell, 2007, p. 40, 407). This often results in urban solutions implemented to address rural problems (Probst et al., 2019), though not necessarily policy success in the perspective of these rural communities (McConnell, Grealy and Lea, 2020). In rural communities, particularly over the last decade as they endured the trifecta of the subprime mortgage crisis, the opioid crisis, and the COVID-19 Pandemic, many interdependent issues have become apparent. Rural youth that enter higher education have lower success rates than their urban peers in addition to extreme difficulties (Aylesworth and Bloom, 1976; Barker 1985; Herzog and Pittman, 1995). Poor healthcare infrastructure has also had severe implications that became apparent during the opioid epidemic and COVID-19 (Finlayson, 2005; Hoge et al., 2013; Gale et al., 2017, Jones, 2018; Swann et al., 2020; Souch and Cossman, 2020; Sun et al., 2022). Many rural communities are also chronically poor, and increasingly in decline as youth move from rural areas, leaving an aging population behind (Champion, 2012; Ulrich-Schad and Duncan, 2018). 

In addition to externally catalyzed issues, rural communities also struggle with a range of internal issues. These often encompass issues in the “hollowing out” (Carr and Kefalas, 2010) of rural areas as they struggle to retain diverse and youth populations, as well as sustaining economic growth (Ulrich-Schad & Duncan, 2018). Such retention issues extend to educators in public schools as well. To compound public health issues like the opioid epidemic and COVID-19, rural communities grapple with a high incidence of distrust in evidence-based medicine and a willingness to trust misinformation, further compounds already dangerous public health crises (Doherty et al., 2021; Kricorian, Civen, and Equils, 2021; Spleen et al., 2014). Many of these contrarian, non-evidence-based viewpoints are an angry and bold reaction to the feeling that ‘rural residents… are shouldering the brunt of the major transformations… in the global economy’ and suffering for it (Ulrich-Schad and Duncan, 2018, p. 65). Further, in the face of feelings of exclusion, rural populations are particularly likely to latch on to xenophobic and racist rhetoric in an effort to be seen and heard and to prioritize other salient rural issues (Author’s own, 2022; Cramer 2016; Coenders, 2003; Wimmer, 1997; Shucksmith et al., 1994). 

Additionally, these issues are not often studied from the viewpoint of rural communities themselves, but rather in regard to relative homogeneity in regard to what rural areas are, rural areas related to urban areas, policy failure, or as a dichotomous variable (Author’s own, 2022). As Ribot (2014) points out, vulnerability is often connected to issues of poverty or resource deprivation, but we rarely question why capacity is lacking. Such urban hegemony and a general mainstream and academic lack of what ruralness means is problematic, particularly as rural consciousness is not simply defined by place of residence but is a deeply ingrained aspect of personal identity (Cramer, 2016). We aim to study ruralness as a theoretical focus in its own right, focusing specifically on how individuals in rural communities’ self-report their feelings about their place in interconnected systems, particularly in times of crises, allowing them to serve as advocates for themselves (Bateson, 2023 forthcoming). 

To bolster our claims about rural communities as complex systems, we further rely on the interdisciplinary foundations of systems thinking models, specifically, soft systems methodology (SSM) as used in public management and social sciences. We also draw on polycentricity and its focus on multiple, overlapping centers of influence. We contend that these theories, which emphasize overlapping systems and centers of influence respectively, complement one another and sufficiently describe phenomena observed in rural communities. 

Systems Thinking Frameworks
‘Hard’ systems thinking emerged from biology and chemistry in the eighteenth and nineteenth centuries to examine how organisms function holistically within overlapping systems (Woodger, 1929; von Bertalanffy, 1968; Gray and Rizzo, 1973; Capra, 1997; Checkland 1999a). Systems thinking, however, has moved outside of the hard and computer sciences into the social sciences as well, particularly operational sciences and management science (OR/MS) (Ackoff 1962; 1979; Churchman 1963). This has led to a sub-area of systems thinking referred to as ‘soft’ systems methodology (SSM) (Checkland, 1981; 1999b; Checkland and Scholes, 1990). Both hard and soft systems thinking, however, embody four basic ideas outlined by Checkland (2000): 1) ‘Every situation in which decision-making is involved is a social situation in which people attempt to take purposeful action that is meaningful to them. The identification of this purpose is an emergent outcome of interaction among multiple actors,’ 2) ‘Many interpretations of a declared purpose (goal or objective) are possible… the perspective or world view on which it is based has to be declared,’ 3) ‘There is a need to move away from the identification of a problem that requires a solution and toward the idea of a situation that some people may regard as problematic,’ and 4) ‘Management action takes place when people in a given situation agree on a course of action that is desirable and feasible given their individual histories, relationships, culture, and aspiration’ (Cundill et al., 2011, p. 15). While there is disagreement over a cohesive definition of systems thinking across disciplines (Cabrera, Colosi & Lobdell, 2008), at its core, all systems thinking examines ‘the concept of a whole entity [the adaptive whole] which can adapt and survive, within limits, in a changing environment’ that is layered through the processes of communication and control (Checkland, 1999a). We conceive of the “whole entity” in question in this study, rural communities, as embodying Checkland’s (2000) four basic ideas.

The principles of SSM have been used to successfully manage environmental projects (Collins et al., 2007, Ison et al., 2007; Waltner-Toews et al., 2005; Stewart and Ayres, 2001). Although SSM in OR/MS was initially concerned with quantitative modeling, scholars have advocated for its qualitative use to understand human behavior in more normative ways (Mingers,1980; Mingers & White, 2010; Cundill et al.; 2011). We employ it qualitatively in our analysis. It has further been applied across a range of policy domains to holistically understand and begin to craft meaningful policy solutions to ‘wicked problems’ in preventive health (Haynes et al., 2020), natural resource management (Bosch et al., 2007), regulating economic markets (Dodgson et al., 2011), community involvement initiatives (Midgley and Richardson, 2007), and education (Bates, 2013), among others. We build on this qualitative use of SSM to explore rural communities and their understanding of themselves, their challenges, and the systems they live in.

To situate our study in this vast literature, we rely on systems thinking literature that ‘emphasizes a holistic approach to analysis that focuses on the way a system’s constituent parts interrelate and how systems work over time and within the context of larger systems’ (Forrester 1956). In humans, interactions with the world occur at four levels of thinking to understand and situate themselves in such interrelated systems: 
	Events: the level where people become aware of things in the world–through a 
noticeable change at home, workplace, city, the nation or in the world.
	Patterns of Behavior: A larger set of events are linked… and show changes and 
trends over an extended period of time.
	Systems: How trends and patterns relate to affect one another.
	Mental Models: Why things work the way they do. Mental Models reflect beliefs, 
values, and assumptions that we personally hold, and they underlie our reasons 
for doing things the way we do (Bosch, Maani & Smith, 2007; Maani and 
Cavana, 2007).
Beyond Events, human behavior at the other four levels is rarely directly observable and thus requires individuals to think about and report their experiences through interviews or other methods. Our methodology is based on these four interrelated parts as humans think about them. We apply these four levels of thinking in our codebook in order to analyze rural residents’ self-perceptions about the complexity of their communities.

Polycentricity
Just as systems thinking emphasizes overlapping systems, so too does Vincent Ostrom’s theory of polycentricity. Ostrom, Tiebout, and Warren (1961) wrote, drawing from Polanyi’s (1951) work on polycentric scientific methods that: 
‘Polycentric’ connotes many centers of decision-making which are formally 
independent of each other.… To the extent that they take each other into account 
in competitive relationships, enter into various contractual and cooperative 
undertakings or have recourse to central mechanisms to resolve conflicts, the 
various political jurisdictions in a metropolitan area may function in a coherent 
manner with consistent and predictable patterns of interacting behavior (p. 831).
Polycentricity was first and has been most often applied to issues of local, metropolitan governance (Ostrom, 1972; McGinnis, 1999) and the political economy of urban public goods (Oakerson, 1999; Ostrom, Bish, & Ostrom,1988). Later work around the idea that polycentric systems with many overlapping decision centers often outperform localities with few overlapping decision centers (Ostrom and Parks 1973a; 1973b; Ostrom, Parks, & Whitaker, 1973; 1978) led to ideas about the commons and common pool resources, as well as ways to analyze institutions (Aligica and Tarko, 2011). 

Polycentricity in governance involves not only the vertical federal systems of American governance, but also the numerous horizontal systems therein, whether they be private, public, and/or voluntary (McGinnis and Ostrom, 2011). In such systems, actors can access or be denied access to decision-making, resources, public goods, other actors, institutions, etc. Ostrom and his coauthors also identified two conditions for polycentricity: the freedom of entry and exit of actors and the enforcement of general rules (Ostrom, 1972; McGinnis, 1999). This requires both procedural dynamics and cognitive ones, such as understanding the rules and their consequences (Aligica and Tarko, 2011). This idea of both formal overlapping systems and mental models about the ‘rules of the game’ aligns well with system thinking. Recent polycentricity literature has emphasized the need for these overlapping systems to meaningfully collaborate to solve complex issues (Andersson and Ostrom, 2008). Much work on agrarian and rural communities around the world also emphasizes the global polycentric nature of land use, food, and agriculture systems (Temper, 2018; Belesky and Lawrence, 2018; Wesz Jr., et al., 2021; Wang and Buck, 2023). Thereby, we aim to link systems thinking and polycentricity in this study, as we begin from the assumption that rural communities are indeed complex systems, but also recognize that rural issues stem from multiple polycentric decision-making centers and the complexities therein, including local governments and vertical and horizaontal systems that might be private, public, and/or voluntary.

Methodology
Based on our research aims and this theoretical framework, we put forth the following propositions: 
Rural communities often conceive of the complexities of their problems as a combination of resource deprivation, degradation, and population decline caused by external factors, such as urban hegemony and a general forgetting of rural communities. Even so, many rural communities express a sense of hope that change could be possible with the right internal collaboration and leadership. They further understand the complexities as the product of overlapping systems and structures.

We rely on qualitative analysis of thirty-five semi-structured interviews conducted in two rural Oklahoma counties. Interviewees included local residents, locals who left for a period of time and returned, and non-local residents. All interviews were conducted in summer 2021 by researchers living in the communities for field work.[footnoteRef:2] The sample is a purposive modified snowball, informed initially by the researchers' embeddedness in the community and expanded through a snowball approach (Creswell & Poth, 2016). Interviews were conducted in-person using a semi-structured interview protocol and ranged from 30-75 minutes. The interview protocol asked a variety of questions on life in rural Oklahoma, focusing on the quality-of-life perceptions, political capacity, problem and solution identification, trust, and political participation. Ottr.ai was used to record the interviews, which were then fully transcribed and anonymized.   [2:  Research was conducted under approval from Oklahoma State University Institutional Review Board #21-232.] 


To analyze these interviews, we developed a codebook, beginning with insights from systems thinking literature and with parent code categories for events, patterns of behavior, and mental models. We coded at the statement level which we define as a complete idea expressed about a behavior, event, or mental model as expressed by rural interviewees. Statement length varied from a partial sentence to multiple sentences, depending on the interviewee and topic of interest. From this, we then inductively determined sub-codes under each of these code categories based on interview patterns and context. This form of abductive reasoning (Timmermans and Tavory, 2022) allows for discernment of patterns and analytical conclusions without the establishment of a comprehensive codebook a priori. For the complete codebook, see Appendix A. 

All interviews were coded in the qualitative data analysis software atlas.ti. The codebook itself achieved intercoder agreement across both coders on the coding team; where there was disagreement, sub-codes were dropped or combined with existing sub-codes until 100 percent agreement was achieved. Each coder then coded half of the interviews and then reviewed the half of the interviews of the other coder. Greater than eighty percent intercoder reliability was achieved. 

In terms of our choice of theoretical lens, methods, and below results, we specifically aim to avoid confirming, contextualizing, or using a theory to explain the self-reported perceptions of rural residents in this study. Instead, we aim to extrapolate conclusions from the perceptions—whether or not these are based in reality and quantitative fact—of rural residents of the complexity of their communities. From their point of view, their reports are real problems, and understanding how to address problems as perceived by rural residents themselves may help to address well-documented feelings of exclusion in decision-making and political life. This is in contrast to interpreting problems through a non-local lens and prescribing solutions that are often not suited to complex problems.

Results
The coded data were analyzed qualitatively in atlas.ti. Table 1 presents a summary of interviewees and coding frequencies. Due to the very small size of these communities and the desire of both the interviewees and researchers to preserve the greatest degree of anonymity, we omit any specific demographic data that might render our respondents identifiable. However, we can say that our sample was roughly half male and half female; predominantly white; ranging in age from their twenties to seventies, with most between forty and sixty years of age; and encompassing both blue- and white-collar professions, ranging from farmer to public servant to attornery to politician.  Table 1 indicates that roughly half of interviewees identified themselves as non-local residents of the local communities in question, while half identified as local. However, approximately half of the local residents had spent some time away from their rural community before returning, which we designate as local returnee. 
Table 1. Code Frequency Summary 
	Interviews
	Frequency (N=35)

	Interviewee Origin
	 

	Non-Local
	18

	Local
	9

	Local Returnee
	8

	Parent Code
	Frequency (N=1250)

	Behavior
	 

	Sub-Codes
	12

	Coded Statements
	250

	Event
	 

	Sub-Codes
	7

	Coded Statements
	261

	Mental Model
	 

	Sub-Codes
	18

	Coded Statements
	230

	System
	 

	Sub-Codes
	11

	Coded Statements
	509



Figure 1 displays the top occurring sub-codes graphically by frequency and by code group. While behavior, mental model, and event occur at roughly similar percentages, system occurs at more than twice any of the other code group. Additionally, half of the top ten sub-codes (deprivation, economy, infrastructure, brain drain, and degradation) refer to systems. This potentially indicates that while all of these four ways of thinking influence how rural residents think about themselves, they most often recognize systems as impacting their communities.

[Figure 1. Top Occurring Sub-Codes here]
Note: Only the top 82% of sub-codes are displayed in this graph for readability. Only codes that occurred at least 2% were included. 

Additionally, Table 2 shows the correlation coefficients for the top co-occurring sub-codes. Only correlation coefficients of 0.20 or higher are included here (for a complete table of coefficients of 0.10 or higher, see Appendix B). Table 2 shows some of the most significant reasons that rural residents report as challenges, such as internal and disaster, an example of which includes opioid addiction issues and economic issues like the shuttering of a number of local businesses. Co-occurring codes such as external and political exemplify the frequently expressed frustration that politicians at the state level consistently neglected the needs of rural communities in favor of urban ones, even when those politicians came from rural communities. Lack of youth and brain drain also occurred together frequently, as a depletion of intellectual and cognitive resources was consistently associated by interviewees with the mass exodus of young people due to a lack of opportunities. Other internal issues are exemplified by the frequent co–occurrence of low standards and apathy, which emphasizes a resignation of rural residents to low standing and apathy in regard to the condition of their communities in some instances due to long periods of degrading infrastructure, progressively decreasing resources and economic base, and consistent lack of external political advocacy. However, other significant codes also expressed optimism through the improvement of internal issues, particularly via collaboration. Furthermore, many of these codes such as disenfranchisement or lack of opportunity, show an acknowledgement of overlapping systems, indicating an acute understanding of how complex these problems are and the multiple decision-making centers from which they emerge. 

Table 2. Co-Occurring Sub-Codes Correlations
	Co-Occurring Sub Codes
	Count
	Coefficient

	internal-disaster
	34
	0.40

	optimism-improvement
	18
	0.33

	external-political
	20
	0.31

	improvement-collaboration
	14
	0.24

	resource deprivation-infrastructure
	38
	0.24

	low standards-apathy
	10
	0.23

	political-internal
	23
	0.23

	lack of youth-brain drain
	15
	0.22

	infrastructure-degradation
	20
	0.20




Discussion
A number of patterns emerge from these codes. Firstly, rural residents understand their issues as structural and influenced heavily by external factors, such as urban dominance and resource deprivation and inequities, as captured by one interviewee ‘State decision makers don’t always know how to help the rural areas. Because even oftentimes, even the rural area representatives come from the larger townships of the rural area. So, they really don’t know what the smaller community issues are.’ Such resource deprivation was exemplified most frequently in the expression of ‘brain drain’ amongst interviewees, the concept that the youth raised and educated in the community frequently left the rural community to pursue opportunities in urban centers. Many interviewees expressed variations on the following statement: ‘A lot of them don’t [stay]. Especially the ones that got some ambition, which is the ones that you would like to keep; they’re going to go out and explore opportunities elsewhere.’ Some further addressed the death of older generations as compounding the problem: ‘I really don't know because right now. Our elderly are dying out. And the young people are growing. And they don't seem to have [...] the interest. All they think about is moving away. So, it's gonna leave almost like a skeleton, I'm afraid, if someone doesn't take charge.’
 
Further, a number of interviewees also expressed feelings of a lack of representation and disenfranchisement in state politics. For example: ‘And a lot of times it feels like out here in low population areas that we don’t have much voice, that even when we elect somebody, and we send them to the Capitol, the influences that are there that have money, have resources… that their voices get heard a whole lot more than, than ours do out here.’ Even so, this lack of representation, as well as problems attributed to politics were rarely defined as liberal vs. conservative issues, but rural vs. urban issues. This finding warrants more research, as it indicates underlying identity issues associated with the rural-urban divide for which political affiliation may be serving as a proxy.

A number of internal issues were also addressed that seemed to both compound and be compounded by external issues. One of those was the small workforce and lack of individuals and businesses moving to the area, couples with people moving out. This contributed to substantial economic issues, such as: ‘But I've often said that in order to grow, you need jobs, workforce or housing. Okay, I don't think you're going to get one without the other two being there. So, you're not going to get some large employer, you know, somebody that's going to come in, employ 50 or 100 or 200 people, because those people aren't here to work. Those people aren't going to move here, because there's no houses for him to live in. And there's no job for him. So, you're not gonna get nobody's gonna build houses without there being demand. So, you're not gonna get anything all at once .’ Similarly, the low and declining population was identified as impacting tax revenue: ‘There’s not enough people here, not enough tax base to fix the problems that we have.’

Beyond those economic issues, a number of mental and physical health issues were consistently brought up. Such issues largely centered around mental health and substance abuse problems that these rural areas did not have the programs or infrastructure to address. For example, ‘I believe substance abuse is a problem. I believe mental health is a problem. We've got a lot of people that kind of walk the streets and talk to themselves…’
 
These dynamics contribute to feelings of apathy and pessimism in these rural communities that contribute to cyclical dynamics in which the few rich residents, primarily large agricultural producers, remain rich; the poor remain poor; and infrastructure continues to degrade. For example: ‘But I think that if there’s not any desire to grow, and to become better, and people just stay here and follows in the footsteps… poor breeds the poor.’ All of these dynamics contribute substantially to a crumbling infrastructure, the most often expressed issue in rural communities. 
 
Similarly, while apathy and pessimism are frequently expressed, many residents did believe that change was possible via internal intervention and personal investment from residents, and particularly by retaining the youth population: ‘I think you’ve got to involve the youth, but good quality people in forming a committee or group of people to try and tackle some of these parts and some of these issues. And even if it’s a small thing… if they can build a flower bed.’ This often also included nostalgic elements: ‘Again it’s going to take people volunteering and planning and investing in the future is one of the things that I’ve said many times when we were working on economic development… there was a group of people in the early 1900s that built this community. They invested, they sacrificed, and they built this downtown and this infrastructure.’ Ideas about resiliency were further accompanied by ideas about loyalty to the community that raised them: ‘My parents were blue collar workers. We [...] were very poor when I was little. And I was given a really good education. Just like the really wealthy kids in this town. I was not treated any differently. And so just from that perspective, I felt like that was my duty to give back because my community and my school took care of me no matter what, and then having a child. I mean, [...]there's another interest right there and just, you know, if I can do my part to make sure that our school system continues to excel, then I just in my opinion, that's what you do.’ Ideas about familiarity and its ability to catalyze resilience and improvement also appeared frequently: ‘I never have a problem that I don't have a solution for. I can have my plumbing go out on Sunday; I know the local plumber and get a plumber out on Sunday. Any kind of problems I have, there's enough people that I know and can reach out to them. You know, it really doesn't matter what day of the week or time of the day or whatever.’

This indicates that while locals acknowledge behaviors and events that contribute to rural degradation, they understand their issues and ongoing infrastructure degradation as systemic issues with multiple, complex, and interconnected dynamics, both internal and external. This is particularly exemplified in Table 2, as distinct co-occurring code pairs portray both internal and external issues that interact with one another. Figure 2 visually represents this complexity in that both internal and external events intersect with a number of other issues, such as brain drain, infrastructure, etc. Rural residents, in contrast to externalizing their issues, assume both internal apathy and resolve in various situations, adding complexity and nuance to previously underexplored dynamics in rural communities. This corroborates many of the trends and patterns discerned above, and largely supports our proposition.

[Figure 2. Statistical Overlap of Codes as Internal and External Phenomena here]

Conclusion
Based on our qualitative analysis, we find that rural residents conceive and self-report their community issues as a complex, interconnected web of both internal and external factors and systems. These systems incorporate both path-dependent perceptions about rural areas and the associated behaviors and consequences that accompany such perceptions, as well as modern issues brought about by the opioid crisis, COVID-19, and economic constraints. 

While these findings are corroborated across nearly all interviews, our study is not without limitations. Our codebook is based in soft systems methodology literature, yet qualitative coding always leaves room for questions of replicability. We did, however, achieve high intercoder reliability among our team to ameliorate such concern to the greatest degree possible. Additionally, our data draws from a small sample in rural Oklahoma, which raises questions of generalizability to the rest of the United States. While many of the issues reported in the interviews are consistent with broader literature, comparative studies across different states present promising directions for future research.

Finally, and perhaps most notably, we observe very little mention of political affiliation or ire in regard to liberal versus conservative ideological dynamics. Instead, it appears that many issues are conceived of as being caused by a widening urban-rural divide. This divide, while not without ideological dimensions, appears to be deeply rooted in identity and conceptions of the self. When identity is under attack, it facilitates out-group hate (Mason, 2018) and deepening polarization. This finding warrants further study, not least of all for its implications for widening cultural divides and the consequences for democracy.

Rural-urban dynamics map closely onto conservative-liberal political dynamics in the United States, potentially providing important insights to polarization and discontent between political parties in the U.S. political landscape. What is notable, however, is that rural communities do not necessarily attribute their own issues to overtly political dynamics, but rather to complex systems and historical path dependencies. Rural communities think a great deal not only about how they have contributed and might be able to solve their own issues internally, but also to how external factors complicate and/or compound these efforts. In other words, rural communities think about urban communities and their spatial relationship between rural and urban areas. What we cannot say is whether urban areas expend similar mental effort in regard to how urban hegemony might impact rural life. This is a question that warrants study, as a neglect of urban consideration or rurality and what it means for the life of the people in these areas likely has significant implications for issues of inclusion and may potentially be contributing to identity-based polarization that is only superficially political, but more deeply and culturally tied to place.
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Appendix A: Code Book
 
Codebook for Interview Transcription
Systems Thinking & Rural Communities in Oklahoma
 
Coding Instructions
· Coders should read through the full interview transcript prior to beginning coding.
· Coders should review codebook before coding. 
· When coding, coders should:
· Code entire sentences or paragraphs, depending on the extent of the discussion of a single topic in a response. Include any necessary contextual information around that sentence and/or paragraph (when appropriate or necessary).
· Code for a single category of code at a time (i.e., code entire document for a single category code and its subcategories before moving onto the next category and its subcategory)
· Code segments of text into multiple codes, if appropriate (i.e., codes are not mutually exclusive)
· Treat the category code as a bin to put text that should be under the broad category but may not fit within one of the subcategory codes.
· After coding, return to this super-code to determine if additional sub-codes should be created.  
 
Codebook: 
Systems Thinking: Four Levels of Operation Approach
This codebook is derived from the systems thinking that emphasizes a holistic approach to analysis that focuses on the way that a system's constituent parts interrelate and how systems work over time and within the context of larger systems (Forrester, 1956).
 
Note: Parent codes in caps, codes in bold.
 
· EVENTS—’The level where people become aware of things in the world—through a noticeable change at home, workplace, city, the nation, or in the world.’ 
· Domain
· Internal—Happening within the community that is the focus of interview.
· External—Happening outside the community that is the focus of interviews.
· Event Realm
· Personal—Related to person events.
· Economic—Related to economic/financial events.
· Political—Related to political events/policies/political representatives.
· Disaster—Related to disasters, i.e., natural, mental health, substance abuse, etc.
· PATTERNS OF BEHAVIOR—’A larger set of events are linked… show changes and trends over an extended period of time.’
· Collaborative—Related to collaborative efforts, community collaboration.
· Gatekeeping—Related to control of access to resources, etc.
· Resilient—Related to the idea of withstanding or recovering from difficult conditions.
· Apathy—Related to uncaring, lack of action.
· Gossip—Related to rumors pertaining to individuals not involved in conversation in question.
· Exclusivity—Related to the idea that belonging in a rural community is exclusive; idea that newcomers are not welcome.
· Lack of Leadership—Related to a lack of leadership in rural community.
· Optimism—Related to positive attitude about outcomes or potential of rural community.
· Pessimism—Related to negative attitude about outcomes or potential of rural community.
· Pride—Related to general pride and value expressed towards rural community.
· Improvement—Related to community improvement or ideas about potential improvement.
· Personal Investment—Related to individuals investing effort or resources in bettering community.
· Status Quo—Related to behaviors or lack of behaviors that reinforce the status quo.
· SYSTEMS—’How trends and patterns relate to and affect one another.’
· Sustainability—Related to idea that condition or community is sustainable over time.
· Degradation—Related to deterioration of conditions, infrastructure, well-being, resource allocation, etc. in rural communities.
· Taxation—Related to system of taxation that allocated money to rural communities.
· Status Quo—Related to system of maintaining current conditions.
· Brain Drain—Related to the exit of high income, highly intelligent individuals from communities to suburban and urban center. Often referring to youth departure.
· Infrastructure—Related to the physical infrastructure of community.
· Lack of Youth—Related to lack of youth presence and/or participation in community.
· Cyclical—Related to system of reinforcing norms that perpetuate particular, systems, behaviors, and mental models.
· MENTAL MODELS—’Why things work the way they do. Mental models reflect the beliefs, values, and assumptions that we personally hold, and they underlie our reasons for doing things the way we do’ (see Bosch, Maani & Smith, 2007; Maani and Cavana, 2000).
· Tight-Knit—Related to idea that rural communities and citizens are communal.
· Quiet
· Independent—Related to ideas that rural communities are independent and do not need assistance from urban centers, other communities, and/or the state.
· Familiarity—Related to the idea that ‘everybody knows everybody.’
· Nostalgia—Related to desire to keep things as they have always been; harkening to a bygone past that may or may not have ever existed.
· Pessimism—Related to pessimistic behavior but related to the community and its potential on the whole.
· Undesirable—Related to the ideas that rural communities are undesirable for individuals, businesses, other interests to remain in, move to invest in.
· Forgotten—Related to the idea that rural communities and people are forgotten in relation to urban and suburban centers.
· Conservatism—Related to predominantly conservative political beliefs.
· Diversity—Related to diversity of lack thereof in rural communities.
· Low Standards—Related to generally low standards rural individual have for themselves and their communities, i.e., maintaining status quo, poor nutrition, etc.
· Loyalty—Related to the idea that rural residents, particularly those with deep roots in a community, are loyal to it.




























Appendix B. Co-Occurring Codes with Coefficient ≥ 0.10
	co-occurring sub codes
	count
	coefficient

	internal-disaster
	34
	0.40

	optimism-improvement
	18
	0.33

	external-political
	20
	0.31

	improvement-collaboration
	14
	0.24

	resource deprivation-infrastructure
	38
	0.24

	low standards-apathy
	10
	0.23

	political-internal
	23
	0.23

	lack of youth-brain drain
	15
	0.22

	infrastructure-degradation
	20
	0.20

	status quo-apathy
	8
	0.19

	political-disenfranchised
	9
	0.19

	external-disenfranchised
	8
	0.19

	resiliency-improvement
	8
	0.19

	personal investment-collaboration
	9
	0.18

	pride-personal investment
	6
	0.18

	pride-improvement
	8
	0.17

	pride-optimism
	7
	0.17

	pride-resiliency
	4
	0.17

	optimism-pride
	7
	0.17

	lack of opportunity-brain drain
	11
	0.16

	familiarity-loyalty
	4
	0.15

	resiliency-optimism
	6
	0.15

	political-urban dominance
	10
	0.15

	degradation-apathy
	11
	0.14

	undesirable-brain drain
	10
	0.14

	apathy-degradation
	11
	0.14

	economic-internal
	15
	0.14

	familiarity-tight knit
	7
	0.14

	external-disaster
	9
	0.13

	external-urban dominance
	8
	0.13

	personal investment-improvement
	7
	0.13

	independent-quiet
	1
	0.13

	optimism-collaboration
	7
	0.12

	resiliency-collaboration
	5
	0.12

	external-intervention
	5
	0.12

	status quo-degradation
	7
	0.11

	loyalty-tight knit
	6
	0.11

	resiliency-personal
	2
	0.11

	pessimism-apathy
	6
	0.10

	internal-improvement
	11
	0.10

	status quo-nostalgia
	3
	0.10

































Figures

Figure 1. Top Occurring Sub-Codes
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Figure 2. Statistical Overlap of Codes as Internal and External Phenomena
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