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ABSTRACT 

 

 

 

TRANSFORMATIONAL CHANGE IN CONSERVATION 

 

 

 

This dissertation explores a fundamental question for the conservation profession and 

society at large: How can we more effectively create the transformational change necessary to 

solve complex conservation problems? To do so, it’s important to understand processes of 

transformational change and how they can be strategically utilized to address conservation 

problems. The lack of inclusion of social and systemic sciences into conservation science and 

practice hinders the profession’s understanding of transformational change. Socio-ecological 

systems theory and social science have many insights to offer, but these insights have not been 

systematically incorporated into science and practice or coalesced into an integrated theory, 

despite repeated appeals from social scientists. Each chapter of this dissertation takes a unique 

perspective on change. Chapter 2 explores the value orientations of Illinois farmers as important 

knowledge in the process of creating changes in individual behavior. Chapter 3 is a case study of 

conservation program that failed to materialize in part due to lack of attention to broader social 

issues. Chapter 4 is a synthesis of critiques of the current conservation paradigm that illustrate its 

bias toward individualistic, agentic theories of change that result from mainstream adoption of 

individual, neoliberal ideology. Many conservation problems are social and systemic in nature, 

yet the professions dominant theory of change is based on a theoretical perspective of these 

problems as individualistic, behavior problems. To address this, a more integrative set of 

theoretical perspectives is needed. Chapter 5 articulates a new, integrative theory of change 

(TTC) composed of four interdependent sets of mechanisms that can be enacted through 
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strategic, conservation action in collaborative, place-based settings: (a) building communities of 

practice; (b) empowering individual catalysts; (c) reconfiguring the system; and (d) connecting 

across dimensions. I propose a set of testable propositions related to each of these components. 

The aim of the TTC is to integrate existing social and systems science insights into conservation 

science and practice, expand the set of potential interventions available, and improve the 

profession’s ability to create the change necessary to address the world’s most pressing 

conservation issues. 
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CHAPTER ONE: INTRODUCTION 

 

1. INTRODUCTION TO THIS DISSERTATION 

This dissertation explores a fundamental question for the conservation profession and 

society at large: How can we more effectively create the transformational change necessary to 

solve complex conservation problems? Conservation practice is an applied discipline that uses 

science to design interventions intended to reduce environmental impact. Because environmental 

degradation is increasing rapidly in most places, conservation’s most fundamental goal must be 

to change this trajectory. The conservation profession and the organizations and individuals in it 

therefore are change agents. In this dissertation, I assume that the more effective the profession is 

at generating change, the more likely it is that urgent conservation issues can be solved. If this 

assumption is true, then a fundamental question for the profession is, how does it currently 

conceptualize change and strategically approach transformational change, and how can it do so 

more effectively? This dissertation is focused on understanding transformational change and how 

it can be statically generated to address conservation problems. 

Research in the natural sciences tells us we need dramatic change (in terms of magnitude 

and speed) to address issues such as climate change and biodiversity loss. Environmental impacts 

are worsening on a global scale, despite substantial conservation effort (Butchart et al. 2010; 

Diaz & Rosenburg, 2008; Diaz et al., 2019; Jones et al., 2018; Keppel et al., 2012; Theobald et 

al., 2020). Public statements from scientists are increasingly dire. For example, the most recent 

United Nations report on climate change describes the situation as “code red for humanity” and 

warns of a bleak, irreversible future if dramatic, immediate, large-scale reductions in emissions 

do not occur within very short time frames (Meredith, 2021). Social scientists and the 
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conservation profession increasingly understand that solving large-scale, complex conservation 

problems requires change at multiple levels of society (Amel et al., 2017; DeFries & Nagendra, 

2017; Steffens et al., 2017). The combined need for dramatic environmental change and the need 

for multiscale social change that incorporates multiple influences over behavior suggest that 

conservation’s overarching theory of change must include these qualities.  

To create change, we must first understand it. In this dissertation, I define 

transformational change in conservation as the act and result of strategically and significantly 

reconfiguring or designing new socio-ecological systems to serve the social and ecological 

common good. Existing theories in social science focus on agentic, social, and structural 

influences over behavior but seldom integrate the three influences into one theory (Ritzer, 1996). 

Any theory of transformational change, by definition, must describe how these three influences 

work across multiple dimensions in complex systems. Simply put, transformational change is 

systems change.  

The lack of inclusion of social and systemic sciences into conservation science and 

practice hinders the profession’s understanding of transformational change. Socio-ecological 

systems theory and social science have many insights to offer, but these insights have not been 

systematically incorporated into science and practice or coalesced into an integrated theory 

despite repeated appeals from social scientists (Bennett et al. 2017; Mascia et al., 2003). Nearly 

twenty years after Mascia et al., (2003) made this argument, the situation is not much better 

(Bennett & Roth, 2019). The same or similar argument has been made about systems thinking 

and science (Knight et al., 2019). As a result, many insights and theoretical perspectives from the 

social sciences and socio-ecological systems research remain underutilized, misunderstood, and 

overlooked (Bennett & Roth, 2019; Bennett et al., 2017; Manfredo et al., 2019; Shove, 2010). 
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Major, global research investments (e.g., climate change research) continues to prioritize 

understanding the causes and consequences of environmental degradation over how to generate 

systemic social change to address it (Overland & Sovacool, 2020). These insights represent a 

large source of untapped potential for creating change that has so far been overlooked by the 

conservation profession. 

2. RESEARCH EPISTEMOLOGIES  

I realized the untapped potential of the social and systemic sciences about ten years ago 

when I began my research. As a conservation professional with almost 20 years of experience at 

that time, I had become frustrated with what I viewed as a lack of success and progress in my 

profession, combined with a lack of openness to new ideas and approaches, particularly with 

respect to social science perspectives. My own personal failures to create change were salient 

and combined with an eagerness for change, weighed heavily on me. I felt my profession was 

stuck, and I believed that many of my colleagues agreed. Now, as I complete this dissertation 

with nearly 30 years of experience, my hope is that my research, along with that of others, can 

help push the profession toward a new paradigm that frees it to make more effective and rapid 

change in the world. It is within this personal context that I want to make my research 

epistemologies explicit. 

2.1. Holism 

Holism is the idea that the whole is greater than the sum of its parts and the theory that 

the parts of a whole are inextricably interconnected. My prior training in ecology makes this 

perspective familiar and natural to me. Systems thinking is consistent with holism in that it 

focuses on the interrelationships between all the parts of a system, rather than the individual parts 

or relationships between specific parts (Meadows, 2008). Systems are characterized by 



 4 

mutualism, embeddedness, reciprocal determinism, feedbacks, etc. (Table 1). A holistic 

epistemology focuses on these processes and how they explain emergent outcomes. 

In the first two chapters of this dissertation, I present applied research and a case study of 

conservation practice that are not holistic in their perspective and therefore lack the ability to 

generate transformational change on their own. In Chapter 5, I propose an integrative theory of 

change that exemplifies a more holistic approach by integrating theoretical perspectives from 

many disciplines at multiple scales. Chapter 5 reflects an epistemology that suggests the power 

of transformational change lies not within the specific theories of change (i.e., the parts), but 

from their integration (i.e., the whole). 

Another aspect of holism is diversity and inclusion to achieve recognitional, procedural, 

and distributional justice. Diversity is the representation of many perspectives, whereas inclusion 

is the process of incorporating those perspectives so that they can be manifested in conservation 

science and practice (Mohai et al., 2009) The conservation profession has long been criticized for 

excluding the perspectives of local and indigenous communities and inadvertently causing harm 

to these communities through its conservation approaches (Mohai et al., 2009). In Chapter 4, I 

explore the lack of inclusion of the social and systemic sciences into conservation practice, and I 

find that not all social sciences are equally excluded. Specifically, my research suggests that 

there is a strong bias toward what kinds of sciences are integrated toward agentic, individualistic 

theories and against social and systemic perspectives. My review of the literature suggests that 

the root cause of the lack of inclusiveness is cultural bias that excludes, more broadly, many 

forms of social perspective in society. It suggests that this cultural bias is a root cause of both the 

lack of attention to environmental justice and its failure to create sufficient transformational 
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change, and those problems both can be addressed by including more diverse perspectives and 

thinking about conservation issues from a holistic, systemic perspective. 

2.2. Applied Relevance  

The second epistemology is applied relevance. Fostering change is an applied goal. In 

Chapter 4, I explore the cultural bias that prevents the profession from adopting more holistic 

theoretical perspectives into its core theory of change. This bias causes reliance on narrow, 

micro-scale theories of change that can’t explain transformational change on their own, because 

transformational change is a multiscale process. To create change, conservation will need to shift 

to a multiscale theory of change that describes how change is transmitted across social, spatial, 

and temporal dimensions. Chapter 5 proposes an integrative theory of change meant to provide a 

theoretical framework for the profession in dealing with particularly challenging systemic 

conservation problems. The Theory of Transformational Change (TTC) is proposed as an 

alternative to the current dominant approach in conservation today. The aim of this research is to 

help shift the profession to applied approaches that are more likely to generate change to address 

the world’s most urgent conservation issues. 

2.3. Learning from Failure  

Finally, my experience as a conservation professional has taught me the importance of 

learning from failure. Here, I define failure simply as not achieving a stated objective or as a 

“deviation from expected and desired results” (Cannon & Edmondson, 2001). If the goal of the 

conservation profession is to reverse declines of environmental goods, and those goods are in 

rapid decline despite considerable effort, then one might conclude that the conservation 

profession itself has failed, but I believe this is unrealistic for a couple of reasons. First, 

conservation is an obligation of society; it is not the responsibility solely of the conservation 
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profession to encourage conservation behavior. Secondly, the conservation profession has had 

many successes worth celebrating (Bolam et al., 2020; Brooks et al., 2009). The problem is more 

nuanced.  

Learning from failure as an epistemology is a mindset that suggests being better at 

generating change requires that we first change ourselves. As Catalano et al. (2018) describe it, 

the conservation profession has adopted a “culture of success” that encourages replicating past 

wins and avoids deep examination of ineffective efforts. Others suggest this leads the 

conservation profession to jump from one fad to another in search of solutions (Redford et al., 

2013). A culture of success inhibits learning from failure, a more powerful pathway to long-term 

success than focusing on wins (Catalano et al., 2018). This epistemology encourages 

examination of the relationship between the conservation profession’s internal processes (e.g., 

strategy development, planning, diversity, and inclusion) and its external effectiveness.  

3. OVERVIEW OF THE FOUR RESEARCH CHAPTERS 

Each chapter of this dissertation takes a unique perspective on change. Chapter 2 explores 

the value orientations of Illinois farmers. The goal of this study was to use methodologies 

previously used to explore value orientations in citizens of the western United States to 

understand their perspectives on wildlife issues and apply them to understand farmers’ value 

orientations toward land stewardship (Teel et al., 2007). The framework for the research was the 

cognitive hierarchy, which is the idea that values, value orientations, beliefs, attitudes, and 

intention exist in a hierarchy wherein the concepts closer in proximity to behavior (i.e., intention) 

are more predictive of behavior, and the concepts further away are more fundamental in 

organizing consistency among the concepts (Whittacker et al., 2006). This study was intended to 

provide insights on fundamental farmer beliefs to help explain their conservation behavior. 
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Farmers showed strong orientation toward land values (i.e., mutualism and responsibility) that 

are consistent with conservation behavior and conservation practice adoption, yet the adoption of 

conservation practices in Illinois is low for most practices, and environmental outcomes (e.g., 

water quality) suffer as a result. While these studies are valuable in understanding behavior, they 

show that additional theoretical perspectives beyond the individual and cognition are necessary 

to fully understand the behavior of farmers, and those perspectives are not accessible through 

individual-level theories.  

In Chapter 3, I conduct a case study of a conservation program that I helped develop 

called “Habitat Exchanges.” The goal of this program was to provide a tool that could be used to 

voluntarily measure and coordinate the activities of multiple organizations to offset the impacts 

of energy developments (e.g., building a well pad to drill for natural gas) on Greater Sage-

Grouse habitat (i.e., sagebrush steppe) in Western Colorado. Although the stakeholder group 

successfully completed the tool, the program never came to fruition because it was not adopted 

by the State of Colorado or any of the companies as the standard mitigation approach for this 

species, although that was the original intent. As a measure of the technical quality of this tool, I 

compare the program’s structure and rules to the highest standards of the biodiversity offset 

profession and find that the program meets or exceeds all criteria and standards. Despite its high 

quality, the tool was not adopted, suggesting that quality was not why it was rejected. Reasons 

for the lack of adoption included the lack of policy requiring the offsets and the high cost of the 

offsets to energy companies. The tool, developed through a consensus approach of multiple 

scientists, showed that the impacts of energy development were higher than previously expected 

and that the cost of offsetting those impacts was potentially not cost effective for energy 

companies. The lack of a federal or state requirement to offset meant that companies could avoid 
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using the tool and thereby avoid the high cost of offsets. The fact that this tool did not 

materialize shows the limits of market-based, voluntary approaches to conservation. When costs 

are high, voluntary approaches are unlikely to be sufficient. The lesson here is that while 

neoliberal approaches such as market-based, voluntary mitigation may fit the conservation 

paradigm by aligning with neoliberal values, they are not necessarily effective at changing 

behavior without careful consideration of other socio-political aspects. 

In Chapter 4, I conduct a literature review of critical perspectives of the conservation 

field. This review reveals that individual, neoliberal ideology is the fundamental model of 

thought underlying the dominant conservation paradigm, and this bias helps formulate what 

types of conservation structures (e.g., tools, approaches, processes, policies, etc.) the profession 

deems legitimate. Understanding of this ideology and its influence on the profession provides 

perspective for understanding the results and approach of the previous two chapters and helps 

shed light on why the conservation profession has failed to integrate multiple theoretical 

perspectives. Considering this review, the research on Illinois farmers is part of a broader 

perspective on the adoption of conservation practices that focuses primarily on cognitive theories 

at the individual scale (e.g., theory of reason action, cognitive hierarchy, rational choice, etc.). 

Over 35 years of conservation practice adoption research, this literature has concluded that 

individual-level factors fail to have significant or consistent predictive power on the adoption of 

conservation practices (Prokopy et al., 2019). The review of critical perspectives sheds light on 

why research has focused so much on the individual perspective while neglecting social and 

systemic perspectives. The habitat exchanges program also represents a program consistent with 

neoliberal bias. The lesson here is that while neoliberal conservation approaches are a cultural fit 

with U. S. society, there are limits to these approaches because their core models of thought 
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conflict with the goals of conservation. Conservation requires collective action toward the 

common good, while neoliberal approaches seek to privatize and commodify public goods into 

private transactions. Their goal is to find win-wins between development and nature, but when 

these win-wins are not possible, the approaches become inoperable.  

Chapter 4 adds to the essential literature of the current conservation program by 

providing a possible explanation for the lack of inclusion (i.e., individual, neoliberal bias), 

whereas previous studies assumed the lack of inclusion was relatively equal across the social 

sciences (Bennett et al., 2019). Instead, I show that individualistic social sciences such as 

microeconomics and micro psychology are well-integrated, while theoretical perspectives at 

higher social levels (e.g., organizational change, community-level collaboration, cultural 

perspectives, etc.) are not well integrated. This research shows that conservation, like many other 

professions, has been tangibly influenced by individual neoliberalism (e.g., law enforcement and 

the correctional system, public health, education, etc.), and that these trends and affects are best 

understood as cultural, ideological phenomena.  

Finally, Chapter 4 is the culmination of my learning from the previous chapters and my 

experience as a professional. I came to understand that addressing complex conservation issues 

requires understanding transformational change, that transformational change relies on multiple 

theoretical perspectives that transcend social, spatial, and temporal scale, and that integrative 

theories of transformational change in conservation are rare. In this chapter, I provide an 

integrative theory of change that can address a specific set of systemic conservation problems 

that I call “distributed action problems” to fill this gap. Because the most challenging problems 

can be characterized as systemic distributed action problems, my hope is that the proposed 
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theory provides the basis to help shift the conservation profession toward an underlying theory of 

change that is better equipped to address transformational change for these types of problems. 
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CHAPTER TWO: OPERATIONALIZING LEOPOLD’S LAND ETHIC 

 

1. SYNOPSIS 

Understanding the decision-making process of farmers is a key to the conservation of 

private lands. Aldo Leopold’s Land Ethic essay espouses the idea that land stewardship should 

be motivated by a moral obligation to the land (i.e., a value orientation). The cognitive hierarchy 

examines relationships between general value orientations and specific attitudes/norms to predict 

how cognitions influence behavior. This article examines Illinois farmers’ value orientations 

(domination-mutualism) toward land, specific beliefs (rights-responsibilities) toward land 

ownership, and relationships among these cognitive concepts. The goal of this research was to 

empirically operationalize Leopold’s Land Ethic. Results highlighted the relationships among the 

concepts advanced in contemporary cognitive hierarchy logic and Leopold’s Land Ethic. The 

general domination-mutualism constructs predicted specific rights and responsibility beliefs, 

which in turn predicted the Land Ethic. Farmers were more oriented toward mutualism than 

domination. Most respondents slightly agreed with Leopold’s Land Ethic ideology, but they 

viewed conservation as an individual, private, voluntary decision in which the public should 

have little role. Based on our research, this article suggests potential conservation strategies that 

encourage the socially responsible use of private land with emphasis on mutualism and 

responsibility.  

2. INTRODUCTION 

Understanding the decision-making process of farmers is a key to successful private lands 

conservation. Farmers have significant influence over how land is managed, particularly in the 

Midwest. In Illinois, for example, more than 97% of the land is privately owned (Natural 
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Resources Council of Maine, 2015), and 70% of the State’s land is cropland (Laingen, 2014). 

Farmers’ land management decisions affect themselves, their families, neighbors, and the public 

at large. Solving large-scale, conservation problems (e.g., reducing eutrophication caused by use 

of fertilizers) will require dramatic shifts in behavior among thousands of individual farmers 

(David et al., 2014).  

Aldo Leopold believed that the primary pathway to conservation on private farmland is to 

foster a moral obligation in farmers to take better care of their land. His essay “The Land Ethic” 

in “A Sand County Almanac and Sketches Here and There,” advanced the concept that farmers 

should take on this responsibility because it was expedient (i.e., practical, cost effective, 

profitable), and the right thing to do (Leopold, 1949). The message was one of social 

responsibility, and conservationists were tasked with instilling this sense of responsibility in 

farmers (Freyfogle, 2007). 

A Sand County Almanac and Sketches Here and There has inspired generations of 

conservationists, and some considered it to be one of the most influential conservation books 

ever written (Meine & Knight, 1999). Over 2 million copies have been printed in 12 languages 

(https://www.aldoleopold.org/about/aldo-leopold/sand-county-almanac/). Since its publication 

55 years ago, the frequency with which the book is cited continues to increase (Leopold, 2004). 

Some conservation organizations use Leopold’s writings to teach about and encourage land 

stewardship by private landowners (e.g., Point Blue Conservation Science, Wendell Gilgert, 

personal communication, http://www.pointblue.org/our-science-and-services/conservation-

science/working-lands/).  

Researchers have suggested that “activating” farmers’ stewardship beliefs can encourage 

participation in conservation practices and programs (Thompson et al., 2015). In the United 
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States, farmers often are encouraged to conserve land by participating in financial incentive 

programs such as the U. S. Department of Agriculture Conservation Reserve Program (CRP), 

which pays farmers to retire highly erodible cropland. Barriers to the adoption of conservation 

practices by farmers, however, often are a complex mix of social, personal, and economic 

factors, and there is no evidence that financial factors play a large role (Prager & Posthumus, 

2010). Farmers adopt practices based on their own sense of religious, spiritual or moral 

obligation, not for financial gain (Osmond et al., 2015). Riemer and Prokopy (2014), for 

example, found that farmers were more motivated to engage in conservation because they 

believe it is the right thing to do for the environment, and they concluded that financial 

incentives were not the primary motivation for participation in programs.  

This article seeks to operationalize Leopold’s Land Ethic by examining the value 

orientations of Illinois farmers toward land and their beliefs about the rights and responsibilities 

of land ownership. The value orientations of mutualism and domination were adopted from 

contemporary theories in social psychology. Their concepts of rights and responsibilities reflect 

how some farmers believe they should use their land. I measured the accuracy of Leopold’s Land 

Ethic by examining farmers’ responses to Leopold’s own statements. 

3. BACKGROUND 

3.1. The Cognitive Hierarchy 

Cognitions refer to the mental states (e.g., values, beliefs, attitudes) people use in 

thinking about situations (Homer & Kahle, 1988; Vaske & Manfredo, 2012). Such cognitions are 

part of a “hierarchy” that ranges from general to specific (Figure 1). 
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Figure 1. The cognitive hierarchy (adapted from Fulton et al., 1996) 

 

 

The cognitive hierarchy examines the relationships between general values/value 

orientations and specific attitudes/norms to predict how cognitions influence behavior. This 

theoretical approach has been applied to environmental issues (Stern et al., 1999; Van Liere & 

Dunlap, 1980), forests (Bengston, 1994; Vaske & Donnelly, 1999; Vaske et al., 2001), wildlife 

(Fulton et al., 1996; Manfredo et al., 2009; Teel and Manfredo, 2009; Whittaker et al., 2006), and 

nature in general (Buijs, 2009). 

The cognitive hierarchy distinguishes values from value orientations. Values are desired 

end states or modes of conduct that people hold dear (e.g., freedom, equality, honesty) (Rokeach, 

Behaviors 

 

 

Behavioral Intentions 

 

 

Attitudes and Norms 

 

 

Value Orientations 

 

 

Values 

Numerous 

Faster to change 

Peripheral 

Specific to situations 

Few in number 

Slow to change 

Central to beliefs 

Transcend situations 



 15 

1973). Values are general and are not linked to specific situations or objects.1 A person who 

values honesty is likely to be honest when conducting business deals, completing tax forms, or 

interacting with friends. Values represent basic desires and goals and define what is important to 

us (e.g., fairness). Because values are established early in life, are derived from culture, and are 

linked to person’s identity, they are difficult to modify (Manfredo et al., 2016). 

Given that values often are shared by all individuals in a culture, they are not likely to 

explain much of the variance in specific behaviors. Basic beliefs, on the other hand, represent our 

perceptions of general classes of situations (e.g., land use) or issues (e.g., climate change) and 

offer meaning to the broad cognitions reflected in values. Value orientations are networks of 

basic beliefs that provide contextual meaning to values relative to a specific domain such as the 

environment (Manfredo et al., 2009; Vaske & Manfredo, 2012). Value orientations reflect our 

ideology in the cognitive hierarchy (Schwartz, 2006). At the group level, ideology refers to 

consensually held beliefs that enable the people who share them to define themselves, to 

understand meaning, and to relate to one another (Pratto, 1999). The strength of a given 

ideology, and hence its associated value orientations, varies among individuals, and differences 

in attitudes and behaviors stem from this variation. 

3.2. Mutualism and Domination  

Basic beliefs include environmental values, world views, or images of nature. All of these 

concepts contain patterns of basic beliefs that give meaning to values in a specific domain. These 

domains reflect a mutualism–domination value orientation (Manfredo et al., 2004). Individuals 

with a domination value orientation believe the environment should be managed for human 

 

1
 In social psychology, an object can be any entity that is being evaluated (e.g., a person, situation, wildlife, management 

action or policy) (Eagly & Chaiken, 1993). 
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benefit and tend to prioritize human well-being over the environment in their attitudes and 

behaviors. Such individuals also tend to treat land in utilitarian terms and to rate actions that 

harm the environment as acceptable. A mutualism value orientation reflects an egalitarian 

ideology that fosters perceptions of social inclusion and equality that extend to human–land 

relationships (Wildavsky, 1991). People with a mutualism orientation view the environment as 

an extended family, deserving of rights and care. These individuals are less likely to support 

actions resulting in harm to the environment and are more likely to engage in actions that protect 

the land. 

Leopold presaged mutualism and domination views toward land in his discussion of an 

“A-B cleavage” between different types of farmers (Leopold, 1949). Group A focused on the 

commodities that land can produce for humans, a domination-oriented relation to land. Leopold 

believed that the domination-oriented view that humans were separate from nature and capable 

of molding it to their benefit was a key conservation challenge to overcome (Freyfogle, 2012). 

Group B regarded the land as a community that humans were merely a part of, a mutualism-

oriented relation (Leopold, 1949). Leopold (1949) believed that Group B would be more likely to 

develop the “love, respect, and admiration for land” necessary to develop a sense of obligation 

toward it. 

3.3. Rights and Responsibility  

Whereas mutualism and domination can be value orientations about land in general, 

rights and responsibility relate to more specific beliefs about land ownership. Due to the 

prominence of property rights as a social construct and legal mechanism and the large portion of 

land in private ownership, farmers have great influence over land use decisions in the United 

States. (Freyfogle, 2007). Property rights represent a fundamental balance between the rights of 
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the individual to use the land as they wish versus the rights of society to reap benefits of 

responsible land stewardship (Singer, 2000). Many rights regarding the use of private land are 

not encoded in law, but instead are presumed (Bromley & Hodge, 1990). For example, if there is 

no law against plowing to the edge of a stream, it often is presumed that a landowner has the 

individual right to do so, even though it may harm water quality for downstream users. Property 

rights are a key to understanding policy debates about topics that involve farmers but also affect 

society, such as water quality, growth management, wildlife management, and endangered 

species. 

Despite public debates over property rights, little empirical research has explored 

property rights from the perspectives of farmers. The conservation community sometimes 

assumes that farmers emphasize their right to choose over their responsibility to society 

(Jackson-Smith et al., 2005). Paying farmers for engaging in conservation practices through 

government or other incentive programs represents a way to compensate landowners to forgo 

their presumed rights. Previous research has found that ranchers believe that their rights to use 

their land come with corresponding responsibilities to use the land in a way that does not harm it 

or other people (Jackson-Smith et al., 2005; Stroman et al., 2016). These researchers called for 

more work demonstrating the empirical utility of property rights orientations in private 

landowners which suggests that farmers might also be motivated to use land responsibly. 

4. HYPOTHESES 

The following eight hypotheses were examined to determine the relationships between 

the value orientations: mutualism, domination, rights, responsibility, and the Land Ethic (Figure 

2).  

H1 Responsibility will be positively related to mutualism. 
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H2 Responsibility will be negatively related to domination. 

H3 Rights will be negatively related to the mutualism. 

H4 Rights will be positively related to domination. 

H5 Land Ethic will be positively related to mutualism. 

H6 Land Ethic will be negatively related to domination. 

H7 Land Ethic will be negatively related to rights. 

H8 Land Ethic will be positively related to responsibility. 
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Figure 2. Hypothesized relationships among belief constructs 
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5. METHODS 

I conducted a repeat-mail survey using a random sample of 3,000 Illinois agriculture 

producers stratified by enrollment in U.S.D.A. conservation programs (e.g., Conservation 

Reserve Program). One-third of this sample was enrolled in conservation programs, mirroring 

the proportion enrolled in the population as a whole. Names and addresses of participants were 

selected by Survey Sampling, International. Each selected participant was mailed the 

questionnaire along with a cover letter explaining the study and a stamped return envelope 

(hereafter termed “questionnaire packet”). Non-respondents were mailed a reminder/thank you 

postcard approximately 14 days after mailing the initial questionnaire packet, followed by a 

second packet 14 days later. A second postcard reminder/thank you was mailed 16 days later, 

followed by a third questionnaire packet. Of the initial 3,000 producers on the mailing list, 2,808 

surveys were deliverable. Of these, 910 usable surveys were returned (response rate = 32%). 

6. VARIABLES/LATENT CONCEPTS 

Domination and mutualism indices were derived from previous research (Teel & 

Manfredo, 2010). Domination was constructed from four variables. Respondents provided their 

level of agreement with the following statements: (a) “Lands should be managed to benefit 

people.” (b) “Needs of people should take priority over land protection.” (c) “Land is primarily 

for people to use.” (d) “Primary value of land is to provide products useful to people.” 

Mutualism was also constructed from four variables: (a) “Land has value whether people use it 

or not.” (b) “Land should be managed so that the environment benefits.” (c) “I feel an emotional 

bond with the land.” (d) “Conserving land is important for future generations.” All variables 

were coded on 7-point scales ranging from “strongly disagree” (-3) to “strongly agree” (+3) with 

0 as a middle point. 
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I developed two scales to reflect rights and responsibility beliefs. The four rights 

variables were: (a) “Landowners have a right to use their land as they see fit” (b) “Other people 

have no right to tell private landowners how to manage their land” (c) “Private landowner rights 

outweigh any responsibilities the landowner has to manage land for public benefit” (d) 

“Conservation is a voluntary choice of the landowner.” The three responsibility variables were: 

(a) “Landowners have an obligation to consider how their management affects other people” (b) 

“Landowners have an obligation to manage the land for future generations” (c) “Conservation is 

one of the responsibilities of private landownership.” These variables were coded on the same 7-

point scales as domination and mutualism. 

The land ethic was measured using variables derived from direct quotes from Leopold’s 

writings. Quotes were selected based on their relation to responsibility for land stewardship of 

private lands (Meine & Knight, 1999). The eight variables were: (a) “Conservation is a state of 

harmony between people and land” (b) “When people see land as a community to which they 

belong, they may begin to use it with love and respect” (c) “Land management is right when it 

tends to preserve the integrity of the land” (d) “People abuse land because they regard it as a 

commodity belonging to them” (f) “Landowners have an obligation to manage the land in the 

interest of the community” (g) “A landowner is a custodian of the land” (h) “Landowners have a 

responsibility to manage land for private and public benefit” (k) “The private landowner is the 

custodian of wildlife.” Land Ethic variables were coded on the same 7-point scales as all other 

variables. 

7. ANALYSES 

The internal consistency of belief constructs was examined using Cronbach’s alpha. A 

confirmatory factor analysis examined whether the belief constructs provided a good fit to the 
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data. LISREL 9.2 (Joreskog & Sorbom, 2015) was used for these analyses based on the 

maximum likelihood estimation procedure and the variance covariance matrix. A structural 

equation path analysis was used to test the predictive validity of the model, as well as assess the 

mediation role of the rights and responsibilities beliefs. A given variable functions as a mediator 

to the extent that it accounts for the relation between the predictor and the criterion (Baron & 

Kenny, 1986). Structural equation models were fitted for direct, partial and full mediation 

models. In structural equation modeling, three separate models are required to demonstrate 

mediation (Hayduk, 1987). In the full mediation model, the predictors (domination and 

mutualism) only influence the criterion (land ethic) indirectly through their effect on the 

mediators (rights and responsibilities). In the partial mediation model, the predictors influence 

the criterion variable directly and indirectly through their effect on the mediators. In the third 

model, direct effects, the predictors directly affect both the criterion and the mediators, but the 

mediators are constrained to not affect the criterion. 

Mediation occurs under the following conditions. First, the predictors must significantly 

influence the mediators, and the predictors must significantly affect the criterion variable (direct 

effects model). Second, the paths between the predictors and the mediators and between the 

mediators and the criterion must be significant in both the full and partial mediation models. Full 

mediation occurs when the direct path from the predictors to the criterion are not significant in 

the partial mediation model. Third, a comparison of the nested models using the change in chi-

square statistics indicates that the full mediation model fits better than the direct effects model, 

and the partial mediation model fits no better than the full mediation model (Baron & Kenny, 

1986; Hayduk, 1987).  

8. RESULTS 
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Confirmatory factor analysis (CFA) demonstrated that the data provided an acceptable fit 

to the domination and mutualism belief constructs (Table 1). Standardized factor loadings ranged 

from .48 to .75 for domination, and .51 to .82 for mutualism. Additional support for combining 

the belief statements into their associated constructs was evident from the reliability analysis 

(Table 1). Reliability coefficients for domination and mutualism were .71 and .76, respectively. 

All item total correlations were > .40. Deleting any item from these basic belief dimensions did 

not improve reliability. Farmers responded positively to all domination and mutualism belief 

statements with one exception (Needs of people should take priority over land protection = -.43, 

Table 1). On average, farmers were more mutualism (M = 2.01) than domination (M = .62) 

oriented.
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Table 1. Means, confirmatory factor and reliability analyses for domination and mutualism 

 

  
Confirmatory Factor 

Analysis 
 Reliability Analysis 

Basic belief construct/survey item Mean 

Standardized 

factor 

loading 

t  
Item-Total 

Correlation 

Alpha if 

Item 

Deleted 

Cronbach 

Alpha 

Domination .62      .71 

  Lands should be managed to benefit people .99 .61 17.17  .49 .65  

  Needs of people should take priority over land 

protection 

-.43 .65 18.45  .54 .62  

  Land is primarily for people to use .36 .75 20.63  .57 .59  

  Primary value of land is to provide products for people 1.54 .48 13.23  .38 .71  

Mutualism 2.01      .76 

  Land has value whether people use it or not 1.91 .51 15.00  .44 .77  

  Land should be managed so that the environment 

benefits 

1.65 .48 27.20  .63 .66  

  I feel an emotional bond with the land 2.08 .59 17.80  .55 .71  

  Conserving land is important for future generations 2.40 .71 22.44  .65 .69  
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The data also provided an acceptable fit to the rights and responsibility belief constructs 

(Table 2). The CFA standardized factor loadings were .49 to .66 for rights, and .55 to .64 for 

responsibility. Additional support for combining the belief statements into their associated 

constructs was evident from the reliability analyses (Table 2). Reliability coefficients for rights 

and responsibility were .67 and .63, respectively. All item total correlations were > .40. One item 

was deleted (the public has a role in deciding how private land is used) from the responsibility 

construct to bring reliability to an acceptable level. This finding will be discussed more in the 

Discussion. Deleting any additional items from their basic belief dimension did not improve 

reliability. Farmers responded positively to all rights and responsibility statements (Table 2). On 

average, farmers were more responsibility (M = 1.99) than rights (M = 1.16) oriented.



 26 

Table 2. Means, confirmatory factor and reliability analyses for rights and responsibilities 

 

  
Confirmatory Factor 

Analysis 
 Reliability Analysis 

Basic belief construct/survey item Mean 

Standardized 

factor 

loading 

t  
Item-Total 

Correlation 

Alpha if 

Item 

Deleted 

Cronbach 

Alpha 

Rights 1.16      .67 

Landowners have a right to use their land as they see fit 1.44 .69 13.03  .50 .57  

Other people have no right to tell private landowners 

how to manage their land 

.94 .49 18.59  .41 .64  

Private landowner rights outweigh any responsibilities a 

landowner has  

.78 .66 14.17  .52 .56  

Conservation is a voluntary choice of the landowner 1.46 .50 18.50  .40 .64  

Responsibilities 1.99      .63 

Landowners have an obligation to consider how their 

management affects others 

1.77 .64 16.30  .45 .50  

Landowners have an obligation to main maintain land 

for future generations 

2.30 .55 18.48  .43 .53  

Conservation is one of the responsibilities of private 

landownership 

1.90 .61 17.26  .42 .55  
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Finally, the data supported the Land Ethic construct (Table 3). Standardized factor 

loadings were .51 to .78 (Table 3). The reliability coefficient was .84; all item total correlations 

were > .40. Deleting any additional items from their basic belief dimension did not improve 

reliability. Overall, farmers slightly agreed with the Land Ethic construct (M = 1.19). 
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Table 3. Means, confirmatory factor and reliability analyses for land ethic 

  
Confirmatory Factor 

Analysis 
 Reliability Analysis 

Basic belief construct/survey item Mean 

Standardized 

factor 

loading 

t  
Item-Total 

Correlation 

Alpha if 

Item 

Deleted 

Cronbach 

Alpha 

Land Ethic 1.19      .84 

Conservation is a state of harmony between men and 

land 

1.39 .72 17.51  .65 .81  

When people see land as a community, they begin to 

use it with love and respect 

1.05 .73 24.99  .69 .81  

Land management is right when it tends to preserve the 

integrity of the land 

1.75 .78 21.12  .65 .82  

People abuse land because they regard it as a 

commodity belonging to them 

.63 .51 14.14  .48 .84  

Landowners have an obligation to manage land in the 

interest of the community 

.67 .62 17.03  .66 .81  

A landowner is a custodian of the land 2.17 .58 16.16  .49 .84  

Landowners have a responsibility to manage land for 

private and public benefit 

.52 .53 14.66  .56 .83  

The private landowner is a custodian of wildlife 1.32 .56 15.64  .52 .83  
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Full and partial mediation models were examined using the chi-squared test for the 

respective models. The partial mediation model (χ2 = 1080.32, df = 218, p < .001) had a 

significantly better fit than the full mediation (χ2 = 1097.89, df = 220, p < .001) model (Dχ2 = 

17.57, df = 2, p < .001). In structural equation modeling, the model with the smaller chi-square 

fits the data better. The partial mediation model was used to describe the data. 

Overall fit of the partial mediation model was assessed using six indicators (χ2/df, GFI, 

NFI, CFI, RMR). Marsh and Hocevar (1985) suggest that a χ2/df ratio between 2:1 and 5:1 

indicates an acceptable fit. The model was in this range (χ2/df = 1080.32/218 = 4.96). Values for 

goodness of fit index (GFI), the normed fit index (NFI) and the comparative fix index (CFI) were 

.91, .94, and .95, respectively, indicating an acceptable fit for the model (Bollen 1989). Finally, 

the root-mean-square residual (RMSR), which measures the average discrepancies between the 

observed and the model-generated covariances was .16, suggesting a close fit of the data (Church 

and Burke, 1994). 

Having accepted the partial mediation model, the hypotheses in the model were examined 

(Figure 3). Hypotheses 1 and 2 predicted that responsibilities would be positively related to 

mutualism and negatively related to domination. The standardized regression coefficient for 

mutualism (β = .77, p < .05) was significant and in the predicted direction (Hypothesis 1) (Figure 

2). The relationship between responsibilities and domination was not significant at the p < .05 

level; Hypothesis 2 was rejected. Mutualism and domination explained 61% of the variance in 

responsibilities. 
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Figure 3. Empirical relationships among belief constructs (Only significant paths are displayed.) 
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Hypotheses 3 and 4 predicted rights would be negatively related to mutualism and 

positively related to domination. Standardized coefficients for mutualism (β = -.22, p < .05) and 

domination (β = .37, p < .05) were significant and in the predicted direction; Hypotheses 3 and 4 

were accepted (Figure 2). Mutualism and domination explained 14% of the variance in rights. 

Hypotheses 5 to 8 examined the relationships between the belief constructs and the Land 

Ethic. The standardized coefficients for mutualism (β = .37, p < .05) and rights (β = -.18, p < .05) 

and responsibilities (β = .49, p < .05) were significant and in the predicted direction; Hypotheses 

5, 7, and 8 were accepted (Figure 2). There was no significant relationship between domination 

and the Land Ethic; Hypothesis 6 was rejected. Together, the four constructs explained 71% of 

the variance in the Land Ethic. 

9. DISCUSSION 

The general domination-mutualism constructs predicted the more specific rights and 

responsibility concepts, which in turn predicted the Land Ethic. Although this theoretical 

approach has been applied to a range of topics, this is the first application to farmer beliefs about 

land and land ownership. A strong mutualism relationship with land was observed. By 

comparison, farmers’ domination orientation was more neutral. The findings suggested that 

mutualism is partially derived from an emotional bond with the land (e.g., “I feel an emotional 

bond with the land”; M = 2.08) and the importance of conserving land for future generations 

(e.g., “Conserving land is important for future generations”; M = 2.40). The mutualism 

orientation was somewhat unexpected given the age (M = 62 years), sex (90% male), and rural 

location of our sample population. Prior research has found that mutualism is more common in 

younger, female, and urban samples (Lloyd & Miller, 2010; Martinez-Espineira, 2006; Vaske et 

al., 2001).  
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The mutualism findings were consistent with previous research that showed farmers 

generally self-identify as stewards of the land; 80% or more of farmers claimed to be land 

stewards (Ahnstrom et al., 2009). In a review of agricultural practice adoption, Prokopy et al. 

(2008) found that positive environmental attitudes and awareness were always positively 

associated with practice adoption. Beedell and Rehman (2000) showed that some farmers’ 

decisions were influenced by their own ethical beliefs and social pressure from important 

referents. Thompson et al. (2015) found that Indiana farmers held strong profit and stewardship 

beliefs but never held negative stewardship beliefs. 

Whereas farmers’ strong stewardship beliefs were expected, I also predicted them to hold 

a domination value orientation. Farming is a pursuit that involves altering the land for human 

benefit. Other research shows hunters to hold stronger domination- than mutualism-oriented 

beliefs about wildlife than non-hunters (Teel et al., 2005). Hunters may believe that the primary 

purpose of wildlife is human use yet may still hold strong ethical beliefs toward wildlife. 

Domination was also the primary value orientation of most Americans and related to Judeo-

Christian religion (Kluckholn & Strodtbeck, 1961; Schwartz, 2006; Manfredo et al., 2009). 

Burton (2004) sheds light on this nuance in his discussion of the symbolic role of utilitarian-

oriented ‘productivist’ behavior in which farmers maximize production to obtain financial 

rewards. The symbolic value of production becomes part of a farmer’s self-identity and is 

supported through community norms and behavior (Burton, 2004). The symbolic value of 

behavior emerges from farmers’ strong connection with the land and their role in taking care of 

the land (Burton, 2004). The nurturing role embodied in mutualism is not necessarily 

contradictory to ‘productivist’ behaviors in which farmers maintain tidy, weed-free farms or 
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maximize their economic utility. This may explain why farmers responded to individual 

domination and mutualism items positively in all but one case.  

The rights and responsibility constructs examined more specific farmer beliefs about land 

ownership. These constructs related to whether farmers emphasize their own right to use the land 

as they wish, even if it harms the land (e.g., threatens wildlife, reduces water quality) or other 

people (e.g., through pollution of the water supply of neighbors or nearby communities) versus 

their responsibility to make socially responsible land use decisions. In other words, farmers 

might refrain from an agricultural practice if they believe it could harm others or the land. 

Leopold recognized this fundamental balance of responsibilities that comes with land ownership 

when he noted that “the crux of the problem is that every landowner is the custodian of two 

interests, not always identical, the public interest and his own” (Freyfogle, 1999). 

In this research, farmers agreed with both rights and responsibilities items suggesting that 

they understood the balance between the rights of individuals and the rights of society to benefit 

from responsible ownership. The finding that farmers more strongly agreed with responsibilities 

than rights items is consistent with the mutualism orientation. Finding that farmers emphasize 

responsibilities over rights is counter to conservation’s assumptions and to public discourse 

about property rights (Jackson-Smith et al., 2005). The results, however, were consistent with 

research on ranchers in Utah and Texas, where 38% of the respondents believed the interests of 

society must be considered when making land-use decisions (Jackson-Smith et al., 2005; 

Stroman et al., 2016).  

To enhance the reliability of the responsibility construct, one of the items was dropped. 

Overall, 68% of farmers disagreed with the item, “the public has a role in deciding how private 

land is used.” indicated that 75% of farmers agreed that “Conservation is a voluntary choice of 
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the landowner.” The farmers believed they are responsibility for the stewardship of land, but on a 

voluntary basis that respects their perceived rights of ownership. 

Farmers consistently slightly agreed with all Land Ethic items. This suggested that many 

Illinois farmers fall into Leopold’s group B, which he contended would be more likely to 

develop an ethical relation to land (Leopold 1949). When analyzed together with mutualism-

domination and rights-responsibilities questions, a more complete picture emerges. Farmer 

responses were strong to questions related to the whether or not farmers are responsible for 

taking care of the land. Consistent with many other studies, farmers clearly believed they are 

obligated to conserve the land and wildlife (Ahnstrom et al., 2009).  

Findings here also were consistent with “dual-interest theory,” which suggests that 

egoistic-hedonistic based self-interest and empathy-sympathy based other interests (e.g., moral 

obligation) are internalized within an integrated self-interest (Czap et al., 2012; Lynne, 1999). 

According to this theory, empathy and sympathy for others are expected to “temper self-interest 

on the way to one’s own self-interest” (Czap et al., 2012). Sheeder and Lynne (2009) found that 

Nebraska farmers who empathized with downstream water users were more likely to practice 

conservation tillage. These farmers sometimes also held seemingly contrary beliefs (domination 

and mutualism, and rights and responsibility) simultaneously suggesting support for dual interest 

theory.  

Overall, farmer responses showed an orientation toward mutualism and responsibility. 

Combined with the positive response to the Land Ethic items, it might seem that farmers were in 

line with Leopold’s vision of the Land Ethic. Responses to some individual items, however, 

suggested that farmers may hold a somewhat different view. Whereas many farmers believed 

they have a responsibility to take care of the land, most see conservation as a voluntary choice in 
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which the public should have little role. In general farmers agreed with the Land Ethic but felt 

that the public has no role in their decision making. This suggests that Illinois farmer’s 

motivation for stewardship might be more inward facing (e.g., toward future generations of 

farmers that might use their land) than what Leopold espoused (i.e., obligation to the broader 

land and human community). I suggest that future researchers explore the relationships between 

the belief constructs measured in this article and motivation for land stewardship. 

Leopold made a connection between mutualism, moral obligation (responsibility) and the 

Land Ethic in his writings. He believed that farmers were more likely to use their land 

responsibly if they felt that they were a part of the land community and had an emotional 

appreciation for it (mutualism) (Freyfogle, 2012). The results of the structural equation model 

demonstrated this connection empirically by showing the close relationship between social 

psychological constructs of mutualism and responsibility, and the land ethic. The model shows 

that mutualism influenced the land ethic, and that rights and responsibilities mediated this 

relationship. Thus, in the case of Illinois farmers, our research confirms Leopold’s views. 

Farmers with a mutualistic orientation were more likely to believe they should use their land in a 

responsible manner.  

Our research also suggests a close connection between the way social psychologists 

operationalize these concepts and Leopold’s Land Ethic. Comparing responses to Leopold’s own 

statements to concepts from the cognitive hierarchy reveals the core components of the Land 

Ethic. Whereas mutualism on its own is predictive of the Land Ethic, rights and responsibilities 

are important additional components that I suggest being included in future studies of farmers 

and other private landowners. Domination did positively influence the rights construct as 

predicted but was not statistically associated with either responsibility or the Land Ethic as 
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hypothesized. The potential influence of domination in the model was likely overshadowed by 

mutualism and responsibility, both of which are more closely aligned the Land Ethic ideology.  

10. CONCLUSION 

Social psychologists have used the theoretical framework of the cognitive hierarchy and 

value orientations to understand environmental behavior in a variety of contexts (Stern et al., 

1999; Bengston, 1994; Vaske and Donnelly, 1999; Fulton et al., 1996; Manfredo et al., 2009; 

Buijs, 2009). This article extended the research to understand farmers’ value orientations about 

the land and beliefs about the rights and responsibility that comes with land ownership. I 

demonstrated that domination, mutualism, rights and responsibility within the hierarchy provided 

a useful framework for predicting the nature and orientation of a Land Ethic in farmers. The 

more specific responsible land ownership belief was more predictive of the Land Ethic than the 

more general mutualism value orientation. Future research should explore the degree to which 

these cognitions including the Land Ethic influence other elements of the hierarchy and 

ultimately farmer behavior. Although this article focuses on Illinois farmers, the framework can 

be applied to range of conservation topics. 

Researchers have suggested that activating farmer stewardship values is important for 

engaging farmers in conservation (Thompson et al., 2015). This article suggests that 

conservation program design and communications that convey mutualism and responsibility 

could be effective. Solving large-scale, conservation problems will require change in the 

behavior of thousands of farmers. Conservation solutions that tap into deeply held value 

orientations have the potential to result in longer-lasting changes in farmer behavior (Jones et. 

al., 2016). Illinois farmers agree with many of the components of Leopold’s message 
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highlighting the potential for conservation strategies that encourage socially responsible private 

land use. 
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CHAPTER THREE: HABITAT EXCHANGES FOR GREATER SAGE-GROUSE – A CASE 

STUDY OF BIODIVERSITY OFFSET DESIGN IN THE UNITED STATES 

 

1. SYNOPSIS 

Mitigation of development impacts through biodiversity offsetting often is used to 

conserve biodiversity while allowing development to continue. Biodiversity offsetting (BO) 

programs are expanding globally, yet the number of transactions remains relatively low. A new 

approach to biodiversity offsetting, called Habitat Exchange (HE), was introduced in the United 

States to conserve habitat for the greater sage-grouse in two states. These HEs are reviewed in 

terms of the extent to which their design features address common theoretical and practice 

challenges facing biodiversity offsetting, including currency, no net loss, equivalence, longevity, 

time lag, uncertainty, reversibility, and thresholds. I find that HE design rules and processes 

thoroughly address each of these challenges. But despite an apparently sound design, HEs have 

garnered few transactions overall and have not been broadly applied in the United States. While 

overcoming the theoretical and practical challenges is important, I conclude from this case study 

that the primary barriers to widespread use of HEs are not practical, theoretical, scientific or 

technical, but sociopolitical in nature. The HE experience serves as a reminder of the importance 

of considering and integrating multidisciplinary social science, concepts, and approaches as part 

of design to improve chances of success. Use of existing socio-ecological frameworks as part of 

a thorough, science-based situational analysis prior to design, is recommended to more 

comprehensively incorporate solutions into the design phase and position BO to generate greater 

conservation benefit. 

2. INTRODUCTION 
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As global development pressures increase, biodiversity continues to decline. These losses 

continue despite mounting policy responses and localized successes (Butchart et al., 2010). 

Mitigation of development impacts through biodiversity offsetting is often is used as a means of 

conserving biodiversity while allowing development to continue. Biodiversity offsets are defined 

using three criteria: (1) “They provide additional substitution or replacement for unavoidable 

negative impacts of human activity on biodiversity, (2) they involve measurable, comparable 

biodiversity losses and gains, and (3) they demonstrably achieve, as a minimum, no net loss of 

biodiversity” (Bull et al., 2013). 

Biodiversity offsetting is a multi-faceted conservation approach. It began with wetlands 

mitigation in the mid-1970s in the United States and originated as a policy tool to permit 

development while recognizing and offsetting the losses of biodiversity incurred in the process. 

From this beginning, BO has evolved into an increasingly science-based conservation approach 

(Devictor, 2015; Gordon et al., 2015). BO is an approach that is often viewed as a means of 

satisfying multiple disparate stakeholder interests and thereby reducing conflict between 

stakeholders. For example, from the developer point of view, BO can be a means to secure 

permits to operate or build (Brownlie & Botha, 2009). From the investor standpoint, BO is 

intended to minimize risks associated with impacts on biodiversity (Burgin, 2008). BO may be 

legally required (e.g. Australia; Dupont, 2017; Hillman & Instone, 2010), or voluntary (e.g. the 

Rio Tinto mine in Madagascar; Bidaud et al., 2015; Doswald et al., 2012).  

Biodiversity offsetting has rapidly expanded to more than 50 state-based programs in 45 

countries including Australia, Canada, the European Union, Brazil and the United States, and 

privately-run programs in South Africa, New Zealand and Madagascar (Bennett et al., 2017; Bull 

et al., 2015; Madsen et al., 2011; Maron et al., 2015). Despite widespread diffusion, the 
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effectiveness of BO in conserving biodiversity remains unclear, and the number of transactions 

completed through these programs remains relatively low (Bennett et al., 2017). Scientists 

generally conclude that the approach is sound in theory, and there is common agreement about 

the conceptual and practical challenges of implementation (Bull et al., 2013; Gibbons & 

Lindenmayer, 2007; Maron et al., 2012; Moilanen et al., 2009). However, due to a lack of 

empirical studies using well-established and monitored baselines or counterfactuals, the actual 

conservation benefit generated by BO (i.e. no net loss or net gain) has not been demonstrated (Zu 

Ermgassen et al., 2019; Curran et al., 2014).  

Limited scientific evaluation of ecological outcomes is a problem throughout 

conservation programs and is not unique to BO (Ferraro & Kiss, 2002; Neugarten et al., 2011). 

Rigorous evaluation is needed to assess how BO design choices influence biodiversity outcomes. 

However, many BO programs, including Habitat Exchanges (HEs), have not yet generated a 

sufficient number of offsetting transactions through which to evaluate outcomes (Bennett et al., 

2017). HEs are one type of BO design being advanced in the United States for the greater sage-

grouse (GSG; Centrocercus urophasianus) and other species. In lieu of outcomes evaluation, 

case studies provide a contextual resource to contribute to the refinement of design, standards 

and policy by illuminating design choices and intentions (Norton, 2009).  

Our motivation for conducting this case study comes from the low number of transactions 

obtained through two existing HEs designed for GSG in Colorado (0 transactions) and Nevada (3 

transactions). This experience is consistent with the global performance record of BO. In 2013, 

Bull et al. introduced an overarching conceptual framework and set of considerations to address 

common theoretical and practical design challenges. Since then, the framework has become a 

common reference in the literature on BO (Google Scholar counts 322 citations as of January 30, 
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2020). Our primary goal is to compare the design features of the HEs to the challenges outlined 

by Bull et al. (2013) as a way of assessing the extent to which HE designs are sufficient to 

encourage adoption. Our basic question regarding technical aspects of the program was: Are 

there considerations that should or could have been made that would have increased the chances 

of uptake? Secondarily, I also reflected upon other considerations that could have influenced 

acceptance and uptake of the program. 

This analysis is informed by the experiences of the authors affiliated with Environmental 

Defense Fund (EDF) and Environmental Incentives, LLC (EI) as progenitors and stakeholders in 

the two HE-launch initiatives that are the subject of this article. It also is informed by the Cornell 

University-affiliated author’s experience as an engaged researcher studying the HE launch 

initiatives. By drawing on our group’s experience to describe how design choices were 

incorporated as potential solutions to key BO challenges—and, critically, with what 

consequences—I aim for this analysis to provide a resource for conservation practitioners faced 

with addressing similar challenges with BO.  

3. MATERIALS AND METHODS 

The design features of the two HEs under investigation are documented in their 

respective operations manuals (Colorado Habitat Exchange, 2015b; State of Nevada Sagebrush 

Ecosystem Program, 2017b). I reviewed these documents looking for similarities and differences 

between the two programs. Because I identified few substantive differences, in this paper I 

present one generalized model of HE design. Using this model, I evaluated the extent to which 

the design features of the HEs addressed the challenges with BO identified by Bull et al. (2013). 

In addition, I address BO governance as it forms the context for dealing with the practical and 
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technical challenges that may arise. Governance itself can also entail practical and technical 

challenges. 

Given the experiences of the two HE initiatives under study, I view this analysis as an 

opportunity to openly learn from our experience, a vital yet often overlooked aspect of 

conservation and adaptive management (Catalano et al., 2018). HEs have not been as widely 

adopted nor have they generated offsets as rapidly as was expected at the outset. This article 

provides us, as lead designers and facilitators involved in these first HEs, with an opportunity to 

reflect on lessons I learned and disseminate these lessons to the conservation community. I 

emphasize that description of the HE design features and our discussion are based on the 

thinking and circumstances that guided efforts to develop the CHE and NCCS during a specific 

time period (2010-2017). At the time of this writing, both the CHE and NCCS continue to be 

actively under development with a focus on scaling these programs up.  

4. THE ORIGIN OF GREATER SAGE-GROUSE HABITAT EXCHANGES  

U.S. conservationists have called for new, innovative, proactive approaches to conserve 

species that are listed or proposed for listing under the Endangered Species Act (ESA; Bean, 

2015; Donlan & Rothacker, 2015). Over the past decade, HEs emerged in response to this call as 

on-the-ground pilot initiatives to expand upon policy and practice associated with species 

conservation banking (a long-tenured approach to conserving listed species in the United States), 

recovery credits trading, and other market-based conservation approaches (Kreuter et al., 2017).  

The program designers set out to advance the conservation banking model in three ways. 

First, I aimed to expand mitigation from a piecemeal, parcel-by-parcel approach to a landscape-

scale approach more typical of global BO approaches. Second, I aimed to reduce conflict 

between energy production, wildlife conservation, and agricultural production. Third, I 
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emphasized the need to bring multiple stakeholders together in the design of the solution (e.g., 

agriculture, government, development, and non-governmental organizations). During this period, 

draft mitigation policy in the United States seemed to be heading conservation banking toward a 

no-net-loss standard (USFWS, 2016b). Given that policy development is underway, HEs served 

as models for demonstrating how the shift towards no net loss could be made in practice 

(Carreras Gamarra & Toombs, 2017). Development of the Colorado Habitat Exchange (CHE) 

and the Nevada Conservation Credit System (NCCS) was initiated in 2010 and 2012, 

respectively, to address mitigation for the declining GSG.  

The HEs were promoted as an innovative approach to address specific conservation needs 

that EDF recognized as strategically important to respond to and to address. First, energy and 

mineral development in GSG habitat was contributing to habitat losses and the decline of GSG 

populations, despite some voluntary mitigation offered by developers. Second, stakeholders 

agreed that a proactive approach was needed to stimulate mitigation to help prevent the need to 

list. Third, current mitigation efforts lacked sufficient provisions to measure habitat impacts and 

corresponding offsets to establish equivalency. Finally, the landowner community, which was 

impacted by both energy and mineral development and potential GSG listing, was willing to 

support mitigation, but not yet extensively involved in mitigation. EDF, EI, and the Colorado 

Cattlemen’s Association (CCA) partnered to address these problems by stimulating a mitigation 

offset market through which private landowners could offer habitat improvements for GSG on 

their land as offsets.  

In Nevada, the Department of Conservation and Natural Resources (DCNR) recognized a 

similar set of conservation needs as were identified in Colorado. DCNR worked with EI to 

develop the NCCS by adapting the design of the CHE to conditions relevant for Nevada. At the 
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time of this writing, the CHE is still under design and negotiation, while the NCCS has been in 

operation since its approval by the State of Nevada in December 2014. To date, the NCCS has 

enrolled approximately 50,000 acres in offsets and facilitated three transactions (State of Nevada 

Sagebrush Ecosystem Program, 2018). 

The GSG HEs in both states were designed with the input of stakeholder committees 

comprised of conservation, industry, agriculture, and federal and state representatives. Both 

design processes were led jointly by EDF and EI following principles consistent with the 

Business and Biodiversity Offsets Programme (BBOP) in the resulting programs, including: (1) 

net gain, (2) mitigation hierarchy, (3) equivalency, and (4) adaptive management (BBOP, 2012; 

Norton, 2009). With these principles as baselines, the stakeholders were led through the design 

process. 

5. HABITAT EXCHANGE GOVERNANCE AND REGULATORY CONTEXT 

5.1. Governance 

Central to HE design is its programmatic structure (Figure 4). This structure was intended 

to address lack of consistency and transparency associated with current mitigation approaches by 

(1) clearly defining roles and responsibilities, (2) making reports publicly available, (3) bringing 

stakeholders into the decision-making process, (4) using standardized mitigation rules and tools 

to promote consistency, (5) streamlining the mitigation process for mitigation buyers and sellers 

to encourage more efficiency and participation, (6) ensuring compliance and accountability to 

regulators, and (7) protecting confidentiality for buyers and sellers.  
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Figure 4. Programmable habitat exchange governance structure 

 

As shown in Figure 4, the Administrator fulfills a central role by managing day-to-day 

operations in accordance with rules outlined the HE manual. Primary duties of the Administrator 

include facilitating and overseeing all credit generation and transaction activities, releasing 

credits and reporting results, and managing a registry. The registry is used for tracking credits, 

debits and transactions. The Oversight Committee is a formal stakeholder group that includes 

representatives from conservation interests, industry, agriculture, and government, and which is 

responsible for overseeing the operations of the HE. Credit Developers typically are private 

landowners who produce and sell credits. Credit developers may also be bank facilitators, such 

as conservation bank companies, or other types of aggregators who work with multiple 

landowners to implement conservation projects, secure financial assurances, and sell credits. 
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Buyers are entities that purchase credits for mitigation or to meet other conservation objectives. 

Regulators are the agencies that authorize the use of credits for compensatory mitigation. 

Verifiers are third-party contractors that are certified by the Administrator to assess the accuracy 

of credit and debit calculations. The Science Advisory Committee is composed of scientific 

experts on the target species and its habitat. This committee develops and manages biological 

standards for the target species and its habitat and makes technical recommendations to the 

Oversight Committee through the Administrator. The Oversight Committee is responsible for 

ensuring that the Administrator conducts all HE operations in accordance with the HE manual. 

Additional responsibilities of the Oversight Committee include approving Science Advisory 

Committee members, reviewing and approving reports, and reviewing and adopting any changes 

resulting from adaptive management.  

The programmatic structure of HEs and policy and procedures for HE administration are 

described in three key documents (Figure 5). The HE manual details the roles and 

responsibilities of the governing entities and associated committees, describes the process for 

buyer and credit developer participation, includes or references standardized rules and tools for 

participation, defines how confidentiality is to be addressed, and provides details on the contents 

of reports and the timing of their submittal. The habitat quantification tool (HQT) methods 

document outlines the methods, metrics, processes, and scientific justification for the currency of 

the HE, which quantifies the biodiversity impact and offset (Colorado Habitat Exchange, 2015a; 

State of Nevada Sagebrush Ecosystem Program, 2017a). 
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Figure 5. Documents and tools that facilitate habitat exchange operations 

 

The third key document is the Exchange Agreement, which played a role in the 

development of the CHE but not the NCCS. This agreement serves as a contractually binding 

document that references the laws, policies and regulations relevant to a particular exchange, 

provides details on how credits are determined and released, how credits are to be used to offset 

debits, how landowner confidentiality is to be addressed, and how regulatory predictability may 

be provided. Exchange Agreements provide templates for the documents needed by credit 

developers and buyers to participate in the HE (e.g., participant contracts and management 

plans). Signatories to the Exchange Agreement typically include the Administrator and relevant 

Regulators.  

Exchange Agreements are an evolution of U.S. conservation banking agreements. By 

establishing one legally binding reference point for stakeholders, these agreements addressed a 
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number of commonly identified biodiversity offset challenges. These include lack of specificity 

on the extent to which adverse impacts should be offset (McKenney & Kiesecker, 2010), absence 

of robust landowner confidentiality provisions (Kreuter et al., 2017), and lack of a clear 

mechanism for landowners and buyers to receive regulatory assurances. By specifying these 

details, Exchange Agreements also provide a direct connection between biodiversity offsets 

(credits) and adverse impacts (debits) that has been lacking in U.S. approaches to species 

mitigation.  

At best, the latter approaches require that the spatial extent of the adverse impact be 

measured, then a subjective mitigation ratio be applied to determine the amount (i.e. the spatial 

extent) of biodiversity offset required (USFWS Director, 2003). Exchange agreements also 

address landowner confidentiality and a lack of transparency between stakeholders and between 

stakeholders and the general public, both of which have been identified as challenges to 

generating voluntary participation (Kreuter et al., 2017). 

5.2. Regulatory Context 

The HEs were developed amid a complex, uncertain, and shifting regulatory context. 

This volatile regulatory landscape posed a significant challenge in the design process. When the 

HEs initially were being developed in 2010 and 2012, the U.S. Fish and Wildlife Service 

(USFWS) issued a finding that listing the GSG as endangered was “warranted but precluded by 

higher priority listing actions” (USFWS, 2010). The GSG remained under active endangered 

species listing consideration until October 2015 when USFWS issued a finding that conservation 

plans developed since 2010 were adequate to deem the species not warranted for listing 

(USFWS, 2015). This finding restored certainty that authority and responsibility for GSG 

management would be remain with the state governments. 
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At the time of the 2010 USFWS finding, Colorado and Nevada had differing rules and 

procedures for mitigation for non-listed species. In addition, none of the relevant federal 

agencies involved in conservation or management of lands co-extensive to GSG habitat had 

guidance or policy for pre-listing conservation (USFWS, Bureau of Land Management, and U.S. 

Forest Service). Under these circumstances, the CHE and the NCCS worked with their respective 

state agencies and the state and regional offices of federal agencies to connect the HEs to legal 

authorities and establish agreements recognizing the HEs. Where possible, HEs were intended to 

fit within existing legal standards and procedures for review and approval of industry projects, 

not to change these processes. 

As an emerging option for compensatory mitigation, HEs were intended to provide 

consistent, high-quality BO standards for developers that were required to use the HE to meet 

their mitigation obligations imposed by state or federal agencies. In Colorado and Nevada, 

developers also had the option to conduct permittee-responsible mitigation or purchase from an 

approved conservation bank. For those developers who wished to use the HEs but were not so 

required, the CHE and NCCS were developed with a view to providing a voluntary option to 

offset impacts. Because regulatory assurances from USFWS can encourage credit developers and 

buyers to invest in the conservation, the design of HEs contemplated integration with regulatory 

mechanisms such as Candidate Conservation Agreements with Assurances (CCAAs) to provide 

developers and buyers with incidental take-protection assurances.  

6. HABITAT EXCHANGE DESIGN FEATURES  

As discussed, HEs were developed to address perceived shortfalls in the prevailing forms 

of mitigation being practiced in the United States. Next, I compare specific design features to 

theoretical and practical challenges identified by Bull et al. (2013) (Table 4).  
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Table 4. Summary of practical and technical biodiversity offset challenges and design 
recommendations (adapted from Bull et al., 2013) with corresponding habitat exchange design 
features 

 

Challenge Design 

Recommendation 

Habitat Exchange Design Feature 

Currency  
 

Use multiple or 
compound metrics, 
incorporate measure 
of ecological 
function as well as 
biodiversity 

• Habitat Quantification Tool (HQT) is a 
compound metric used to measure functional 
acres for both impacts and offsets  

• Currency is functional acres (area x quality) 

• Credits and debits calculated for impacts and 
offsets 

 

No Net Loss 
 
 

Measure no net loss 
against dynamic 
baseline, 
incorporating trends; 
state whether no net 
loss is at project or 
landscape level; 
consider discounting 
rate 

• Mitigation Standard 

• Mitigation Hierarchy 

• Programs Scope 

• Landscape Scale Approach 

• Valid Compensatory Mitigation Measures 

• Mitigation Ratio (in NV, ‘Landscape 
Importance Factor’) 

• Credit Baseline 

 

Equivalence Do not allow ‘out of 
kind’ trading unless 
‘trading up’ from 
losses that have little 
or no conservation 
value 

• Reasonable Relation 

• Strategic Investment (Trading Up) 

• Service Area 

• Proximity Factor 

• Credit Site Eligibility 
 

Longevity 
 
 

Offsets should last 
as long as impacts of 
development; offsets 
should be adaptively 
managed for change 

• Matching the Duration of Credits & Debits 

• Minimum Credit Term 

• Credit Durability 

• Credit Project Documentation 

• Credit Site Protection Instrument 

• Performance Standards 

• Site Assessment, Verification & Monitoring 

• Endowment Funds 
 

Time Lag Require offsets to be 
delivered through 
biodiversity banking 
mechanisms 

• Timeliness (except Advanced Credit Release ) 

• Temporal Loss 

• Debit Project Duration (reflects impact to 
species, not strictly duration) 

• Debit Project Rehabilitation (required) 

Uncertainty Development of a 
framework for 

• Periodic spot checks (Admin) 

• Credit Project Selection & Design 
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uncertainty in offsets 
is a research 
requirement 

• Adaptive Management (project scale) 

• Credit Release Schedule & Advanced Credit 
Release 

• Best available science 

Reversibility Define reversibility; 
require all losses to 
be reversible 

• Credit Reversals (Intentional/Unintentional) 

• Financial Assurances 

• Reserve Account 

• Reserve Account Contribution 

• No Imminent Threat 

Thresholds Define explicit 
thresholds for 
impacts that cannot 
be offset 

• Un-mitigatable impacts 

   
   

 

 

6.1. Currency 

Currency refers to the metric used to quantify and compare impacts to offsets. Metrics are 

proxies for biodiversity (Bull et al., 2013). Many types of metrics are used globally, and policies 

often lack details specifying what kind of metrics should be used, leading to considerable 

variability and a lack of comparability across projects (Carreras Gamarra et al., 2018; Gardner et 

al., 2013). Simple metrics such as habitat area alone are insufficient to capture biodiversity and 

to serve as a BO currency or to measure cumulative impacts and offsets across landscapes 

(Carreras Gamarra & Toombs, 2017). For these reasons, Bull et al. (2013) recommend using 

multiple or compound metrics and incorporating measures of ecological function as well as 

biodiversity.  

Habitat Exchanges use a standardized scoring method with compound metrics to define 

the currency used for comparing impacts to offsets. The currency is “functional acres,” which is 

a measure of habitat function (i.e., quality or condition) multiplied by habitat area. Including 

function or quality as a measure accounts for variation in quality over space and time. Habitat 

function is quantified on three spatial scales: the landscape, the surrounding area, and the 
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mitigation site. Included are direct impacts (i.e., surface area disturbance) and indirect impacts 

(i.e., habitat avoidance) on quality and habitat requirements throughout the complete life cycle of 

the GSG. Project developers know that their impacts will be measured using the HQT before the 

project occurs and therefore can use the HQT to predict and reduce their potential impacts prior 

to project initiation via changes in project siting. Consistent use of the same method of assessing 

impacts and offsets also allows for comparability between projects, which makes it possible to 

assess cumulative impacts and benefits over time (Quétier & Lavorel, 2011). Finally, use of a 

standardized quantification method combined with the unique programmatic design of the HE 

enables the Administrator to aggregate credits from multiple offset projects into bundles for sale, 

potentially increasing the efficiency of the program.  

6.2. No net loss 

Biodiversity offset programs often fail to meet no-net-loss or net-gain standards because 

baseline rarely is specified or considered as dynamic but instead is assumed to be fixed at the 

point of project initiation (Bull et al., 2013; Maron et al., 2018). Thus, there is no comparison 

with which to judge progress, making it impossible to determine whether the standard has been 

met.  

Habitat Exchanges were designed with the goal of meeting a net-gain standard at the 

project level. The mitigation hierarchy is used first to avoid and then to minimize before 

compensating for unavoidable impacts. Additionality is defined as an intervention or outcome 

that is above and beyond what otherwise would have happened (i.e., counterfactual) and 

therefore is an important consideration for meeting no-net-loss/net-benefit goals. HEs use a 

different credit calculation method than species conservation banks, helping HEs meet a higher 

additionality standard. Conservation banks generally calculate credits by applying a multiplier of 
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one for any area of the bank that includes habitat, regardless of whether credits are gained from 

protection, restoration or both. A lesser multiplier is applied for less important areas that are 

included in the bank (e.g., buffer areas), resulting in a one-to-one credit ratio (one credit per acre) 

(Carreras Gamarra & Toombs, 2017). In contrast, HEs calculate credits by subtracting from the 

assessed habitat quality (expressed as a percentage from 0 to 100) an amount that represents the 

expected long-term average habitat quality in the geographic region in which the site is located. 

This amount is referred to as the “credit baseline.” For example, a 100-acre site with an assessed 

habitat quality of 80% and a credit baseline of 30% would result in 50 credits (100 acres * (80% 

- 30%)).  

The concept of credit baseline offers a number of advantages. First, it provides a 

reasonable measure of the uplift on which to base credit calculations. Second, it allows for the 

identification and protection of above-average-quality habitats in a region. Third, it avoids 

penalizing landowners who have done a good job at managing their land in the past, by allowing 

them to earn credit for excellent existing conditions (i.e., protection without restoration). Finally, 

it avoids creating a perverse incentive to degrade habitat in order to generate credits. Setting the 

credit baseline at the condition of the vegetation at the initiation of the offset would make 

protection of existing habitat alone as a lone strategy obsolete and would make restoration the 

only way to earn credits.  

Still, a complete accounting of baseline provides an understanding of regional trends and 

specific limiting factors across the landscape (Bull et al., 2014). In many regions, GSG habitat 

loss is inevitable without intervention. For example, invasive species and climate change can 

reduce the functionality of existing habitat even when it is not influenced by development. Since 

the HQT is not used to assess regional habitat trends across the landscape, it is not possible to 
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establish and monitor this dynamic baseline and use it as a comparison for landscape scale 

attainment of no net loss/net gain. The standard at the landscape scale is only addressed 

indirectly through comparing cumulative HQT scores over time to trends in GSG populations. 

The specific or modeled relationship between habitat and population is not made explicit through 

the HQT or any other means.  

6.3. Equivalence 

A key challenge for BO is to establish sufficient ecological similarity between the 

biodiversity impacts and offsets. Technically, no BO achieves true equivalence because not all 

components of biodiversity are measured or fungible (Salzman & Ruhl, 2000). Habitat 

Exchanges establish equivalency through use of the same metric for assessing impacts and 

offsets, enabling an apples-to-apples comparison. In addition, HE rules allow trading up (i.e., out 

of kind) under special circumstances at the discretion of the regulators (e.g. when the impacts are 

small or minimal, or when the offsets are known to meet a specific higher need). For example, in 

some locations within the Nevada GSG distribution, dryland sagebrush habitat is abundant, but 

utilization of that habitat may be limited by the lack of late brood-rearing habitat, which is 

dependent on wet meadow vegetation (Casazza et al., 2011; Schreiber et al., 2015). Even if 

development impacts sagebrush, enhancing wet meadows and protecting the existing 

surrounding sagebrush habitat can represent trading up.  

Other rules that contribute to establishing equivalence include service areas and 

eligibility criteria. Service areas, defined as geographic boundaries drawn around 

subpopulations, are used to ensure that the offset benefits the same subpopulation that was 

harmed by the impact. Eligibility criteria include being located in GSG habitat, meeting a 

minimum standard for habitat quality as measured by the HQT, demonstrating no imminent 
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threat of development, and agreeing to maintain the site quality throughout the duration of the 

project. In addition, the Administrator may require some management actions for all offsets that 

reflect best management practices for the species (e.g., fence flagging, escape ramps in livestock 

watering facilities, etc.).  

6.4. Longevity 

To fully compensate for impacts, BO must supply benefits commensurate with the 

impacts for a duration that is equivalent to the impact, including considerations for lags between 

the beginning of the offset and the provisioning of habitat benefits. In addition, Bull et al. (2013) 

recommend that offsets also be managed adaptively for changing conditions. Unlike 

conservation banking, HEs enable credits of variable term lengths, allowing for these 

considerations to be taken into account.  

HEs have several mechanisms to ensure longevity. Offsets must be contemporaneous 

with impacts and be maintained until the impact is rehabilitated. To ensure this, site assessment, 

verification and monitoring rules require third-party verification that the impacts have returned to 

baseline conditions before offsets can expire. Annual monitoring generally is conducted by the 

owner of the credits (i.e., landowner) and verification is completed by verifiers certified by the 

program at the beginning of the project and every few years thereafter.  

During this time, a site protection instrument (i.e., agreement) is required in association 

with the participant contract and the site management plans. The instrument outlines all pertinent 

legal arrangements, management and enforcement of any restrictions that will ensure protection 

of the credits on the site, and any other information required by applicable laws. A minimum 

term duration is established to ensure offsets exist long enough to provide meaningful benefit for 

the species (e.g., 30 years is the minimum credit term in the NCCS).  



 56 

The following types of credit projects are allowed: 1) habitat conservation – maintenance 

of existing high-quality habitat, 2) habitat restoration – creation of new habitats where habitat 

has been lost, and/or 3) habitat enhancement – improvements to existing low-quality habitat. 

Permanent credit projects must secure a covenant, conservation easement, deed restriction or 

similar device to demonstrate durability. Term credit projects must have in place a Participant 

Contract and Management Plan (Figure 5) that includes appropriate language to ensure 

durability for the duration of the project. Public lands credit sites also are required to ensure 

sufficient site protection by entering into an agreement with the applicable public lands agency. 

Management plans require the use of adaptive management to adjust to changing conditions and 

to ensure the success of restoration projects. Performance standards are described in the 

management plan which the credit project must achieve and maintain in the specified time 

period. 

To help ensure longevity of projects, endowment funds are established for all offsets to 

fund the long-term management and monitoring of the offset. Endowment fund levels are 

determined by the Administrator and set to reflect a full cost accounting of the project over its 

lifetime. 

6.5. Time Lags 

There is a risk that offsets will not be realized prior to the occurrence of the impact 

(Quétier & Lavorel, 2011). Offsets must be contemporaneous with impacts and account for 

temporal loss. To address this issue, HEs require that most of the offset credits be in place and 

verified by a third party before they can be released for sale and used as offsets.  

The overall intent of these credit-release rules is to eliminate the risk that benefits will not 

accrue due to failed restoration or time lags in restoration, and to encourage private investment in 
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advanced mitigation prior to the impact. If buyers can anticipate their future mitigation needs, 

then they can purchase restoration credits that are likely to be in place prior to their need to 

develop. The goal of the HEs is to encourage this type of pro-active mitigation marketplace.  

Debit project durations are based on permit durations but also include considerations for 

rehabilitation and the return of the species to the impacted site (in Nevada, debit terms are 

extended by 10 years to allow for GSG repopulation of the site). Debit project rehabilitation is 

required for term debit projects but is only enforceable by the permitting agency. 

6.6. Uncertainty 

The outcomes of offsets are uncertain, and this often is addressed in conservation banking 

through the use of mitigation ratios (Carreras Gamarra & Toombs, 2017). The HEs seek to use 

more accurate accounting through the HQT to minimize uncertainty that the offset is equivalent 

to the impact. Credit project selection and design rules reduce uncertainty that the offset project 

will provide the benefits expected. The credit release schedule is defined in the project’s 

management plan and is tied to achievement of performance standards as verified by a third 

party. Except in cases of advanced credit release, credits are release only after achievement of 

habitat quality and functional acres corresponding to the amount of credits released.  

HEs institute adaptive management at the site and programmatic level, which is a strategy 

to address uncertainty related to lack of knowledge at the outset and to account for changing 

conditions and new scientific information over time. The HE adaptive management process has 

been adapted from the Conservation Measures Partnership’s Open Standards for the Practice of 

Conservation (2013).  

Site eligibility criteria can also increase confidence that the project will benefit the GSG. 

To be eligible, projects must be designed to meet minimum habitat function by the end of the 
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project. Sites must be located within the same service area as the impact and must not have an 

elevated risk of development within the time frame of the contract. 

6.7. Reversibility 

Reversibility can refer to the potential for restoration through offsets to achieve 

conditions similar to those impacted (Bull et al., 2013), or it can refer to a situation in which the 

credits secured on the offset site are lost for some reason. Since I address the former definition 

above, this section is focused on the latter.  

Credit reversals occur when credits are lost to impact, degradation, force majeure, neglect 

or other causes, and may be intentional or unintentional. According to the HE manual, when 

unintentional reversals (e.g., because of force majeure) occur, the Administrator withdraws 

credits from the reserve account (explained below) to cover the invalidated credits at no cost to 

the Credit Developer. The Administrator then uses the remaining funds in the project site’s 

financial assurances to remediate the credit project or replace credits off-site to the degree 

possible. When intentional reversals occur, the Administrator withdraws credits from the reserve 

account to cover invalidated credits. The Credit Developer is responsible for fully replacing all 

invalidated credits using the project site’s financial assurances and also must pay a 10% 

administrative fee.  

The programmatic structure of the HE makes it possible for the reserve account to 

address these reversals, should they occur. The reserve account is an account of excess credits, 

not dollars. In the CHE, each Credit Developer contributes a total of 11% of their credits to the 

reserve account, which includes a 4% base contribution and a 7% split-estate risk contribution. If 

a reserve account is not utilized (no reversals), then these credits are counted toward net gain.  
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The HEs require that Credit Developers establish appropriate financial assurances for 

each credit project site in order to sell credits. Financial assurances are fiscal mechanisms that 

are used to ensure the durability of credits generated throughout the full duration of a credit 

project. Financial assurances are defined in each Credit Developer’s Participant Contract and 

documented in an accompanying Management Plan, and can consist of contract terms, such as 

financial penalties for intentional reversals and specific payment terms, and financial 

instruments, such as long-term stewardship funds and contract surety bonds.  

Financial assurances must ensure that funds are available: 1) for the implementation and 

long-term management of each credit project, including remedial actions in the event of 

unintentional reversals, and 2) to promptly replace credits that have been transferred but become 

invalidated due to intentional reversals. Credit site eligibility requirements, including 

requirement of no imminent threat, also reduce uncertainty.  

6.8. Thresholds 

In order for offsets to compensate for impacts, it must be practically and ecologically 

possible to restore those impacts (Godden & Vernon, 2003). If not, those impacts should 

technically be considered off-limits to developers with these restrictive thresholds explicitly 

defined in policy (Quétier & Lavorel, 2011). What is off-limits to offsetting (i.e., unmitigable 

impacts) is defined in the HE manual or in accompanying policy. For example, in Colorado, 

GSG breeding areas or leks are off-limits to development, and therefore not eligible for 

offsetting. 

7. DISCUSSION 

Our case study shows that the specific design features incorporated into HEs address all 

of the theoretical and practical challenges previously identified by Bull et al. (2013) (Table 4) as 
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part of the overall intent of the program. Despite systematically addressing these challenges, the 

HEs have generated few transactions and therefore very little direct conservation benefit to date. 

This brings us back to our original research question: are there considerations that should or 

could have been made that would have increased the chances of uptake? In this vein, I suggest 

the primary barriers to widespread use of HE may not be practical or theoretical, or even 

scientific or technical, but social and political in nature. Therefore, I turn my attention toward 

sociopolitical factors to consider during design and that influenced HEs and may be relevant for 

BO globally.  

By sociopolitical factors, I refer to the broad social and political contexts in which 

initiatives to roll-out HEs in Colorado and Nevada were situated. I characterize these contexts in 

terms of what incumbent norms and institutions were relevant to introducing HEs to the 

conservation policy field of these states and to the broader region and community of practice as a 

new model of BO, and the institutional legitimacy (Suchman, 1995) with which the HE-launch 

initiatives were received.  

Norms refer to relatively informal practices undertaken by a group or groups based on 

general understandings of what constitutes “normal” courses of action and objectives. 

Institutions in turn refer to norms that have been formalized as guidance, policy, rules, and laws. 

By extension, institutions also include the organizations that create and administer guidance, 

policy, rules, and laws. Institutional legitimacy refers to the “generalized perception or 

assumption that the actions of an entity are desirable, proper, or appropriate within some socially 

constructed system of norms, values, beliefs, and definitions” (Suchman, 1995).  

At the most fundamental level, I suggest that legitimacy was a barrier to the acceptance 

and adoption of HEs (Dowling & Pfeffer, 1975). Building collaborative governance 
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arrangements such as HEs involves bringing together multiple institutions and stakeholders that 

may hold disparate goals, values, and approaches which can be difficult to reconcile, and lead to 

failure (Kraft & Wolf, 2016). Fundamental lack of legitimacy can be a barrier to success in 

environmental governance that transcends technical or practical challenges (Kraft & Wolf, 

2016). 

Conflicting stakeholder beliefs and norms regarding private property rights and 

mitigation were observed during the design of the HE, yet some of these were either not 

overcome or not explicitly acknowledged or discussed in the design process. Fundamentally, the 

HE is a rights-based conservation approach in that it is relies on the presumption of secure and 

somewhat absolute property rights (i.e., the right to develop oil and gas or the right of a rancher 

to destroy sage-grouse habitat), yet these rights in practice are not absolute in the sense that they 

are sometimes associated with legal or social constraints. It is likely that stakeholders differed in 

their perception of how absolute property rights were in this context, which could influence 

stakeholder willingness to accept various levels of constraint (i.e., regulations requiring HE use, 

or the amount of mitigation required for an oil and gas project). 

Norms surrounding mitigation likely were different among stakeholders, as well. 

Expectations and behavior, including those formalized in law and those not formalized, for what 

constitutes an acceptable level of mitigation were not evenly agreed upon by stakeholders. From 

our perspective, the HE program design ushered in a dramatic change to mitigation norms. As 

Galik et al. (2017) mention, competition with cheaper low-quality credits is a function of the lack 

of regulatory standard for purchasing high quality credits. Prior to the initiation of the HE design 

process in CO, the state lacked a robust and consistent mitigation framework for sage-grouse, 

which influenced stakeholder expectations for the HE. Switching from the old process to the new 
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represented a big leap for some stakeholders. While norms are powerful predictors of behavior, 

they are not easy to change (Keizer & Schultz, 2018), and are unlikely to change over short time 

periods. For HEs to be viewed as a legitimate approach by all stakeholders, policy and social 

norms would be mutually reinforcing over time, but during the course of our project, the legal 

structures (i.e., current requirements and legal drivers of mitigation) and the norms that HE 

conveyed were in conflict (i.e., not suggesting the same level of mitigation as appropriate).  

I argue that the HE development process and related discussions shifted the norms (i.e., 

what to expect from mitigation projects and programs) surrounding mitigation for the GSG. 

Although it was later rescinded by the Trump administration, the inclusion of HEs in the U.S. 

Fish and Wildlife Service final compensatory mitigation policy is a perfect example (finalized 

and published) of changing norms at the level of the broad policy field (USFWS, 2016a). 

Another piece of evidence of a norms shift, is that, more locally and recently, the states have 

been pursuing legal strategies that will expand government authority to require offsetting through 

the HEs (Colorado Senate Bill 19-181, 2019; State of Nevada Sagebrush Ecosystem Council, 

2019). 

With regard to guidance, policy, rules, and laws, the novel status of the HEs as a new 

model for BO complicated recognition by state and federal agencies of the HE as an approach to 

compensatory mitigation. Federally, policy for compensatory mitigation had been premised on a 

1981 policy statement under which USFWS had recognized conservation banks, but nothing like 

the HEs. Without an established policy precedent, the process of designing a HE that met federal 

standards and projected regulatory certainty to the regulated community took place amid a 

dynamic unfolding internal conversation in which it was unclear whether USFWS would ever 
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recognize the HEs. Although USFWS later acknowledged the HEs in a policy update (USFWS, 

2016a), the agency’s early reluctance to assign its imprimatur was a major barrier to traction. 

The Bureau of Land Management (BLM) also was a primary federal agency relevant to 

policy affecting the HE design process. HE program designers sought for BLM to recognize HEs 

for compensatory mitigation within agency rules and processes. Under the Federal Land Policy 

and Management Act, BLM had long worked with oil and gas, mining, and other developers on 

federal land on compensatory mitigation projects using mechanisms distinct from the approach 

embodied in the HE (e.g., permittee-responsible mitigation, fixed offsetting ratios). The HE 

approach to quantifying offsetting obligations, the involvement of new actors, and other 

distinguishing features hampered recognition of the HE by BLM as a legitimate, normative 

approach to compensatory mitigation. For example, after a Memorandum of Understanding 

(MOU) was established between the State of Nevada and the BLM, HE inclusion in the state 

BLM permitting process remained inconsistent. 

At the state level in Colorado and Nevada, both states had regulatory frameworks to 

provide a legal basis for the HEs to operate when the HE-launch initiatives began. However, as 

with the USFWS and the BLM, the HE-launch initiatives encountered difficulties related to 

norms and legitimacy at the state level. In Colorado, oil and gas industry disagreed with the high 

offset obligations produced by the HE HQT. At the same time, the industry took advantage of a 

loophole to BO requirements. These circumstances produced quasi-voluntary aspect to the HE 

program that dampened demand for credits (Large & Wolf, manuscript in preparation). In 

Nevada, the NCCS was premised on a statute which called for the NCCS’ creation but did not 

explicitly specify the state’s authority to require developers to purchase NCCS offsets. Again, 
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the lack of clear authority created uncertainty in the market of potential credit suppliers and 

buyers, limiting traction. 

Conflicts between stakeholders were also present with respect to how habitat was 

quantified. Galik et al. (2017) suggest that, for habitat quantification, tradeoffs between 

accuracy, complexity and practicality of use, and that repeatability and consistency are 

important. While I generally agree, from my perspective the complexities in habitat 

quantification in HEs were not primarily technical or scientific. HQTs were designed using 

panels of highly qualified and respected scientists and credit determination processes were rapid 

(one hour to complete initial assessment), repeatable, and consistent. Instead, I suggest that trust 

between stakeholders, including differences in how willing those stakeholders were to follow the 

science, posed primary barriers to achieving mutually agreeable solutions.  

The science also revealed impacts that resulted in fundamental economic challenges for 

oil and gas developers that could not be overcome in a voluntary framework. Oil and gas 

development is a diffuse but sprawling impact (Trainor et al., 2016) and high levels of impact on 

GSG were reflected in the CO HQT. Thus, the CHE would have required much higher levels of 

offset and hence cost to developers than prior mitigation schemes in that state. Without strong 

regulatory drivers to require purchase of credits, the purchase of HE credits was left to voluntary 

participation. In our experience, voluntary purchase is unlikely when credit cost is high. These 

barriers were lower in NV where the primary impacts are mining, which has a more concentrated 

footprint resulting in different impacts to GSG than oil and gas.  

This experience suggests that the process of stakeholder engagement deserves greater 

consideration in BO design. Participatory approaches to design hold the promise of achieving 

greater trust and learning among stakeholders, leading to more acceptable and durable 
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conservation programs (Reed, 2008). HEs were developed through a collaborative stakeholder 

development process which was largely successful in generating collaborative design decisions 

but failed to help the group overcome difficult tradeoffs between disparate interests, such as the 

tradeoff between a scientifically robust offset and the financial cost of the offset to project 

developers. The process was not inclusive of all stakeholders, for example, I did not include non-

governmental organizations who opposed market-based solutions or preferred different solutions. 

I did not fully consider alternative approaches, but instead built partnerships with organization 

who generally agreed with my predetermined approach. Galik et al. (2017) suggest that the lack 

of adequate process standards was a barrier to HE success. Reed (2008) and Luyet et al. (2012) 

offer frameworks for determining the most appropriate process for stakeholder participation, and 

neither of these frameworks were used to inform HE design processes. The lessons here are to 

give serious, careful, and systematic consideration to sociopolitical relations among stakeholders, 

inclusion, and to consult experts to determine the most appropriate stakeholder process, and to 

utilize experts in facilitation and conflict resolution, in order to increase the chances for success.  

7. CONCLUSIONS 

Through this case study, I have demonstrated how HE design features address the 

practical and theoretical challenges outlined by Bull et al. (2013). Yet, despite an apparently 

sound design, HEs have garnered few transactions overall and have not been broadly applied in 

the U.S. for GSG or other species, hindering the ability of their innovative design to provide 

conservation benefit. The lack of uptake in this case is consistent with many other global 

instances of BO, which, despite the proliferation of programs, lack widespread uptake (Bennett 

et al., 2017). While I agree with Bull et al. (2013) that overcoming the theoretical and practical 

challenges is a key to achieving BO’s promise, I conclude from this case study that the primary 
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barriers to widespread use of HE are not practical or theoretical, or even scientific or technical, 

but sociopolitical in nature.  

The HE experience illustrates the limits of market-based approaches, and serves as a 

reminder of the importance of considering and integrating multidisciplinary social science, 

concepts, and approaches as part of design to improve chances of success (Bennett, 2016). Long-

term conservation success hinges on its full integration with the values and goals of society, 

which must be understood by program designers (Mascia et al., 2003). Use of existing socio-

ecological systems frameworks (e.g., Biermann et al., 2010; Polski & Ostrom, 1999) in the 

planning phase could help highlight potential sociopolitical barriers and assist with incorporating 

more comprehensive design solutions, and position BO to generate greater conservation benefit. 
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CHAPTER FOUR: CRITICAL PERSPECTIVES OF THE MAINSTREAM CONSERVATION 

PARADIGM – INDIVIDUAL NEOLIBERAL IDEOLOGY AND THE CROWDING OUT OF 

SOCIAL SCIENCE INSIGHTS 

 

1. SYNOPSIS 

This article critically examines the systemic root causes of the inadequate efforts of the 

conservation profession to incorporate the social sciences into its theories of change. I review 

existing criticisms that the mainstream conservation has adopted neoliberalism as its core 

ideology. When combined with individualism, this ideology serves as the basis for the paradigm 

and has deep influence over conservation science and practice and culminates in the over-

reliance on theories of change focused on individual mental states and practices focused on 

altering the decisions of individuals using financial incentives. The result of individual, 

neoliberal influence is a bottom-up theory of change that lacks attention to social and systemic 

process which are necessary to transfer behavior change across individuals, higher social scales, 

geographic space, and time. Shifting to a new paradigm that identifies and addresses distributed 

action problems as social and systemic may be necessary to address critically urgent 

conservation issues.  

2. INTRODUCTION 

Meeting urgent and globally significant conservation goals is not possible without 

transformational change across many levels of society (Amel, Manning, Scott, & Koger, 2017; 

Steffen et al., 2015; Masson-Delmotte et al., 2018). Despite some success (Bolam et al. 2020; 

Hayward, 2011; Brooks, Wright & Sheil, 2009), conservation has failed to reverse widespread 

environmental decline (Diaz et al., 2019; Keppel et al., 2012; Diaz & Rosenburg, 2008). The 
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magnitude and pervasiveness of global human impact is progressing (Theobald et al., 2020; 

Tierney et al., 2020; Diaz et al., 2019; Butchart et al., 2010). At the same time, an increasing 

willingness to confront failures and explore new alternatives in the profession may indicate that a 

paradigm shift is underway (Kuhn, 1970).  

A prominent criticism is that conservation has failed to incorporate insights from the 

social sciences into policy and practice (Manfredo et al., 2019; Amel et al., 2017; DeFries & 

Nagendra, 2017; Redford, 2011; Schulz, 2011; Balmford & Cowling, 2006; Cowling, 2005). 

Despite this decades-old critique, major global research investments continue to prioritize 

understanding the consequences of environmental decline rather than strategies to produce 

systemic change (Overland & Sovacool, 2020), and many insights from the social sciences 

remain underutilized, misunderstood, and overlooked by practitioners across the field (Bennett & 

Roth, 2019; Bennett et al., 2016; Fox et al., 2006; Mascia, 2003). Related critiques include the 

lack of a proper process to diagnose problems (Knight et al., 2013, Game et al., 2014), poor 

collaboration between conservation organizations toward common goals (Freyfogle, 2006), 

inadequate empirical evaluation of outcomes (Baylis et al., 2016), and a “culture of success” that 

inhibits learning from failure (Catalano, 2017), leading conservationists to jump from one fad to 

another in search of solutions (Redford et al., 2013). The articles cited above express a growing 

recognition that conservation science and practice are not currently equipped to address urgent, 

large-scale conservation goals (Orbasli, 2017), and that the full integration of the social sciences 

is a key to restructuring to achieve greater success (Bennett et al., 2016). 

3. METHODS  

I start with identifying the core issues preventing incorporation of social science as 

integral to conservation and any transformational change effort. Potential barriers include: 1) the 
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lack of common vocabulary and shared mental models between social and natural scientists, 2) 

academic reward systems that discourage interdisciplinary collaboration, 3) lack of funding for 

collaboration and applied social science in conservation, and 4) limited opportunity (Fox et al., 

2006). Interrelated problems include: biocentrism in the profession (Redford, 2011; Freyfogle, 

2006; Mascia, 2003), a lack of understanding of the complexities of behavior change (Schulz, 

2011), naïve understandings of conservation by social scientists (Redford, 2011), the limited 

number of social scientists employed by conservation organizations (Mascia, 2003), and the lack 

of understanding of the distinct and varied contributions that many fields of social science can 

provide to conservationists (Bennett et al., 2016). 

Articulation of how the current, mainstream conservation paradigm is structured could 

further illuminate root causes for the lack of integration of the social sciences and provide insight 

on how to improve conservation success (Knight et al., 2013). The goal of this article is to 

review and examine critical perspectives on mainstream conservation to conceptualize its basic 

structure. I then ask how this structure relates to the integration of the full range of insights that 

the social sciences can provide. I focus on how science and practice are applied to distributed 

action problems (DAPs), which have been particularly challenging for conservationists to 

address (Diaz et al., 2008). Distributed action problems occur when the patterned actions of 

many individuals, distributed widely across space and time, harm the common good and thriving 

ecological systems. The archetype DAP is non-point-source pollution in agricultural landscapes 

that create hypoxic zones in waterbodies (e.g., Gulf Hypoxia). Other examples of DAPs include 

other kinds of agricultural conservation on private lands (e.g., wildlife habitat), land-based 

climate change action, water conservation in urban areas, and household energy conservation. 

Distributed action problems commonly are misdiagnosed as behavioral problems that can be 
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addressed through individualistic behavior-change methods and frameworks, when, in fact, they 

are multifaceted, multi-scaler, systemic issues often called “wicked conservation problems” that 

require systems change to solve (DeFries & Nagendra, 2017). To contextualize my research, I 

first provide a brief case study of how the State of Illinois addresses stream pollution that results 

in Gulf Hypoxia. Then, I review critical perspectives of the current mainstream conservation 

paradigm. In particular, I explore how its ideological basis shapes conservation science and 

practice and hinders a useful theory of change.  

4. GULF HYPOXIA: A DISTRIBUTED ACTION PROBLEM 

The Mississippi River Basin is the largest drainage in North America, covering 41% of 

the contiguous United States. In the 1970s, a “dead zone” devoid of marine life was discovered 

where the river enters the Gulf of Mexico (Figure 6). Gulf Hypoxia (GH) is a state of deprived 

oxygen that kills marine organisms and is caused by an over production of algae which are 

stimulated by excess nutrients from agricultural fertilizers, wastewater, nitrogen fixation by 

leguminous crops, and fossil fuel combustion (Bianchi, 2010; Rabalais et al., 2002). The size of 

the “dead zone” has been generally stable or increased over time since 1985, according to the 

Mississippi River Gulf of Mexico Watershed Nutrient Task Force (EPA, 2021; Figure 7). 

Hypoxic zones occur worldwide and are increasing in number, magnitude, and extent 

(Rabotyagov et al., 2014; Diaz et al., 2008). 
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Figure 6. Map of the Mississippi River watershed showing the location of the “dead zone” 
caused by Gulf Hypoxia 
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Figure 7. Comparison of Illinois conservation expenditures to projected annual cost of Gulf 
Hypoxia management. Note: The projected annual cost of direct payments to reduce nitrogen 

and phosphorus stream loads by 45% in Illinois in 2014 exceeded the total annual Illinois 

Department of Natural Resources budget, annual Conservation Reserve Program expenditures 

in the state, and total Farm Bill conservation program spending over the previous 5 years. 
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Increases in nitrogen load from the Mississippi River are the primary factor in the 

worsening of GH; most of this this nitrogen load (N; 74%) originates from agricultural non-point 

sources (i.e., farm fields) (Rabalais et al., 2002). Load increases result from three forms of 

human activity: 1) flood control and navigational channelization of the Mississippi, 2) loss of 

forests, wetlands, riparian vegetation, and the expansion of agricultural drainage, and 3) 

increases in nitrogen and phosphorus (P) inputs into the Mississippi River drainage primarily 

from agricultural fertilizer application (Rabalais et al., 2002).  

Gulf Hypoxia reduction is a high conservation priority for federal and state natural 

resource agencies and cooperatives. In 1997, the U.S. Environmental Protection Agency (EPA) 

established the Mississippi River/Gulf of Mexico Watershed Nutrient Task Force, made up of 12 

states, 5 federal agencies and tribes, to understand the causes and effects of GH and to coordinate 

activities to reduce the size, severity and duration of GH, and to ameliorate the effects of hypoxia 

(Mississippi River/Gulf of Mexico Watershed Nutrient Task Force, 2008). The task force 

developed an action plan in 2001 that coordinates the various state-based efforts and began 

implementing that plan in 2008 (https://www.epa.gov/ms-htf/hypoxia-task-force-nutrient-

reduction-strategies). Its original goal was to reduce the size of the GH zone from the current 

five-year running average of 14,000 square kilometers to 5,000 square kilometers by 2015. To 

meet this goal, the plan recommended a 45% reduction in 1980 through 1996 stream loads of N 

and P. The primary activities under the plan are monitoring, decision-support tools, modeling, 

permitting and regulatory program support, outreach, education, partnerships, and financial and 

technical assistance (Mississippi River/Gulf of Mexico Watershed Nutrient Task Force, 2016). A 

reassessment of the plan in 2013 showed that both N and P inputs had increased since 2008, and 

the 45% reduction goal was not achieved (Mississippi River/Gulf of Mexico Watershed Nutrient 
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Task Force, 2013). In fact, the area of the Hypoxic zone has not significantly decreased since 

monitoring began in 1985 (Figure 7).  

All state plans emphasize a voluntary, incentive-based approach focused on funding 

through USDA conservation programs to provide direct payments to landowners to implement 

nutrient-reduction practices (Mississippi River/Gulf of Mexico Watershed Nutrient Task Force, 

2016). Illinois accounts for the largest percentage of N (17%) and P (13%) to stream loads in the 

Mississippi watershed (Willhite, 2014). In May 2014, Illinois conducted a science assessment 

(Assessment) to support its Nutrient Loss Reduction Strategy (David et al., 2014). Its purpose 

was to determine the effectiveness of management practices that could reduce nutrient input to 

surface waters and estimate the cost of direct payments to farmers for implementing the 

practices. The Assessment modeled various combinations of practices and other land use 

changes that needed to reduce N and P by 45%. Three scenario models achieved the goal and 

ranged in cost from $791 million to $810 million per year (David et al., 2014). For example, one 

of the scenarios would require: 

• 10% of all farmers to reduce N applications to manufacturer recommended rates; 

• Change timing of N applications on all farms; 

• Installation of bioreactors on 15% of tile-drained fields; 

• Eliminating all P applications on 12.5 million acres for six years; 

• Reducing tillage on 1.8 million acres; 

• Planting cover crops on 87% of all corn and soybean acres; 

• Planting riparian buffers on all cropland currently without them; and 

• Converting 2.5 million acres of cropland to perennial crop (hay, alfalfa, etc.). 
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This example illustrates the dramatic change necessary to meet nutrient-reduction goals. 

Some changes are impossible without altering the basic structure of agriculture in the state; for 

example, increases in hay supply would require more livestock than currently exist to fill 

demand (David et al., 2014).  

This example also illustrates the inadequacies of addressing this problem primarily 

through financial incentives. Most obvious is the difficulty of overcoming two challenges. The 

first is to provide payments large enough to motivate farmers to switch to conservation practices. 

The other challenge is to allocate and sustain enough funding to enroll a sufficient number of 

landowners and keep them enrolled over time. Maintaining public support of the U.S. Farm Bill 

is critical to addressing this challenge. To put these costs in perspective, the estimated cost ($791 

million to $810 million annually) of N and P reduction to 45% below current loads was six times 

larger than current annual Conservation Reserve Program expenditures in Illinois, and three 

times larger than the total annual budget of the Illinois Department of Natural Resources (Figure 

8; USDA, 2014; State of Illinois, 2014). Given federal and state budget constraints and 

competing needs for conservation funding, it will be an enormous political and financial 

challenge to allocate and sustain the additional funds necessary for an approach based on 

financial incentives to create large-scale change.  
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Figure 8. Area of Northern Gulf of Mexico mid-summer bottom water hypoxia 1985-2019 

Note: The hypoxic area in the Gulf of Mexico has not significantly decreased since 1985 (EPA, 

2021). 

 
 
The magnitude of change necessary to address Gulf Hypoxia points to the need for more 

dramatic, fundamental change (Steffen et al., 2015). Insights from the social sciences could help 

address the need to increase the pace, scale, and durability of change, but the lack of 

incorporation of the social sciences limits the conservation profession’s access to these insights 

(Bennett et al., 2016). In the next section, I review critical perspectives on the structure of the 

current conservation paradigm to determine how it encourages or inhibits the inclusion of 

insights that could address DAPs like Gulf Hypoxia.  

5. STRUCTURE OF THE CURRENT CONSERVATION PARADIGM 

Paradigms are structured by mental models, which are the most fundamental components 

of socio-ecological systems (Meadows, 2008). These underlying cultural ideologies, 

assumptions, and beliefs guide scientists’ and practitioners’ views of what is important, possible, 
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or legitimate, and are manifested in the types and varieties of theoretical lenses utilized, and 

ultimately in the policies and approaches pursued, preferred, and practiced (Moon et al., 2018; 

Jones et al., 2011; Kuhn, 1970). Congruence between the major components of systems 

characterizes a paradigm (Meadows, 2008; Kuhn, 1970; Figure 8). Mutual reinforcement 

between the various elements of systems and rationalizations and framings that defend and 

justify the status quo help to maintain social systems (Jost et al., 2019; Stroh, 2015). This review 

focuses on criticisms of the mainstream conservation paradigm, which includes the ideologies, 

science, and practice of dominant government and non-governmental organizations.  

6. IDEOLOGICAL BASIS 

Ideology is cultural, and. like other cultural phenomenon, it has hidden, unconscious 

influence over behavior (Huaco, 1986). As such, all members of society swim in this cultural 

soup. Throughout history, conservation has aligned with dominant cultural ideology to guide its 

own paradigm (Orbasli, 2017). Individualism is a dominant ideology in the United States, the 

most individualistic society on earth (Hofstede, 2001). Americans are more likely to value 

freedom, independence and self-reliance, to believe they have control over their lives, and to 

attribute outcomes to their own individual traits than in collectivist societies (Fischer, 2008). 

Paradoxically, it is a myth that colonial America favored individualistic organization (Shain, 

1994), and Americans today are more likely to favor the collective over the individual in many 

ways, i.e. belonging to churches and local organizations, or respecting authority (Fischer, 2008). 

This suggests that American values may better reflect voluntarism, a particular form of 

individualism (Fischer, 2008; Proctor, 1980). Voluntarism’s core principles are reliance on 

voluntary action, which includes both individual and community, and free choice, but with 

commitment to those choices, e.g., it’s ok to quit a job, but not to be subordinate (Fischer, 2008).  
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Neoliberalism as a dominant global ideology over the past 40 years has “pervasive effects 

on ways of thought to the point where it has become incorporated into the common-sense way 

that many of us interpret, live in, and understand the world” (Harvey, 2005). Neoliberalism is 

more than just a form of economic production or a political project of de-regulation; it is a 

widely influential cultural paradigm that touches on all aspects of life (Brown, 2018; Harvey, 

2005; McCarthy & Prudham, 2004; Larner, 2003; Peck & Tickell, 2002; Bowles, 1998). 

Through adopting and prioritizing its core assumptions, systems structures, and framing, it has 

concretely shaped the science and practices of many fields, such as crime and incarceration, 

education, and health care (Schrecker, 2016; Koechlin, 2013; Dhont, 2012; Rowden, 2009; 

Fischer, 2008; LeBonte & Stucker, 2008; Herbert & Brown, 2006; Fitzsimmons, 2002; Coburn, 

2000). Mainstream conservation has been similarly influenced (Fletcher, 2020; Adams, 2017; 

Orbasli, 2017; Buscher & Fletcher, 2015; Potter & Wolf, 2014; Arsel & Buscher, 2012; Buscher 

et al., 2012; Sullivan, 2012; Igoe et al., 2010; Burns et al., 2002; Ackerman & Gallagher, 2000; 

Fitchen, 1987).  

Neoliberalism structures society by emphasizing individual autonomy, private rights, 

rationality, self-reliance and independence, freedom of choice, marketization, commodification, 

financialization, de-regulation, de-centralization, and competition (Bromley, 2019; Holmes & 

Cavanagh, 2016; Harvey, 2005; McCarthy & Prudham, 2004; McGregor, 2001). In doing so, 

neoliberal ideology mutually reinforces the individual side of voluntarism, rather than the 

collective. The net effect is a de-emphasis or crowding out of the social or relational aspects of 

human life, e.g., relationships, community orientation, collaboration, morality, and the collective 

good (Brown, 2018; McGregor, 2001). Next, I discuss how these ideologies manifest in 

mainstream conservation in the United States. 
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7. CRITICISMS 

7.1. Criticisms of Conservation Science 

Twelve meta-analyses represent the current state of knowledge of agricultural 

conservation practice adoption (Yoder et al., 2019; Prokopy et al., 2019; Ranjan et al., 2019; Lui 

et al., 2018; Carlisle et al., 2016; Wauters & Mathijs, 2014; Lesch & Wachenheim, 2014; 

Baumgart-Getz et. al., 2012; Prager & Posthumus, 2010; Ahnstrom et al., 2009; Knowler & 

Bradshaw, 2007). A key finding from these studies is that while some individual/farm scale 

factors that are positively associated with adoption, overall, these factors are not “powerful or 

consistent predictors” of practice adoption (Prokopy et al., 2019). Researchers report that “the 

literature is full of contradictions and paradoxes and generalizations are hard to make” 

(Ahnstrom et al., 2009), that “most factors have inconsistent and in fact mostly insignificant 

impact” (Wauters & Mathijs, 2014), and many factors have “small influence on adoption when 

examined individually” (Baumgart-Getz et al., 2012).  

A second key finding is that across all studies “there is no evidence that economic factors 

are more predictive of adoption than non-economic ones” (Prager & Posthumus, 2010). Many 

studies show that the perceived high cost and actual cost of establishment and maintenance of 

non-productive lands is a barrier to adoption, and the availability of incentives, the potential for 

economic benefits, and the potential cost savings from removing non-productive lands from 

production are motivations for farmers to engage in conservation practices. However, across all 

studies these factors have small influence when analyzed individually (Baumgart-Getz et al., 

2012). Instead, “the literature reveals that not all influencing factors have been financial and 

some factors considered financial do not affect decision-making as one would expect under a 

model of maximizing net present value.” (Lesch & Wachenheim, 2014).  
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Finally, contextual variables (e.g., supply chains, social networks) are sometimes 

recognized as vitally important to understanding and changing behavior, but practice adoption 

research overlooks them and focuses primarily on individual or farm-level factors. The lack of 

consistent theoretical frameworks and the overuse of individual theoretical perspectives 

contribute to exclusion and limited focus on contextual factors (Prokopy et al., 2019). The three 

most common theoretical models used in practice adoption research are: 1) economic models, 2) 

innovation-diffusion models, and 3) perception-based models, e.g., the Theory of Reasoned 

Action by Prager and Posthumus (2010). Each of these perspectives omits or de-emphasizes 

social and ecological context as a key determinant of behavior. Only half of practice adoption 

studies on farmer conservation adoption consider context as a predictor of conservation behavior 

(Yoder et al., 2019). Several researchers have highlighted this problem as a critical shortfall of 

the research and recommend that practice adoption researchers “deploy more comprehensive 

theoretical lenses and examine both individual-level and structural factors” (Prokopy et al., 

2019). 

Overall, the practice adoption research reveals that behavioral insights were drawn 

primarily from individual, agent-based, theoretical perspectives. A similar analysis of 134 

research articles on land use found that in 75% of the studies, the subject of change was the 

individual rather than social groups, e.g., communities, institutions (Groeneveld et al., 2017). My 

review of articles directed toward conservation professionals as guidance on theories applicable 

to solve various kinds of conservation problems shows a similar emphasis on individualistic 

perspectives (Masuda et al., 2021; Battista et al., 2018; World Bank Group 2015; Ardoin et al., 

2013; Steg & Vlek, 2009; Heimlich & Ardoin, 2008; Monroe, 2003; Vining & Ebreo, 2002; 

Cook & Berrenberg, 1981).  
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Individualistic theoretical perspectives are derived primarily from microeconomics and 

psychology. The most prominent and frequently used in studies of land use is Expected Utility 

Theory (Homans, 1984), a form of rational choice theory wherein individuals make decisions 

that maximize utility or profit (Groeneveld et al., 2017). Rooted in neoclassical economics 

(Ritzer, 1996), Homans (1967) saw his rational choice theory as an applied form of behaviorism 

where behavior results from informed choices modified by a conditioned response to external 

punishments or rewards (Delprato & Midgley, 1992). Psychological perspectives include the 

Theory of Reasoned Action, (Fishbein & Azjen, 2010), Value Belief Norm Theory (Stern, 2000), 

Norm Activation Theory (Schwartz, 1992) and Diffusion of innovations (Rogers, 2003). In these 

theories, behavior results primarily from choices driven by mental states (e.g., personal norms, 

beliefs, attitudes, perceptions) and other personal characteristics (e.g., demographics).  

Several assumptions are common to these microeconomic and psychological theories. 

The first is that the scale of focus is the individual, and individuals (or individual actors) are 

assumed to possess the capacity to make free choices, i.e., agency (Friedman & Hechter, 1988), 

but models that assume agency will have little explanatory power in cases where individuals do 

not possess it (Satz & Ferejohn, 1994). Second, the choices that individuals make and the 

behaviors they engage in as a result are assumed to be conscious and intentional (Burke et al., 

2009; Sarver, 1983). Context may influence behavior unconsciously, for example through norms 

(Griskevicius et al., 2008) or habits (Wood & Neal, 2007), leading researchers and practitioners 

to underappreciate its power to influence on behavior (Johns, 2006). Third, these theories omit 

social and ecological context, fail to explain a mechanism whereby it influences behavior 

directly, or assume it only influences behavior indirectly through choice (Sarver, 1983). Thus, 

the key determinants of behavior are assumed to be internal cognitive states that influence 
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choices (e.g., attitudes, beliefs, preferences, perceptions of risk, etc.), or the perceived 

consequences of those choices (e.g., costs and benefits). Perhaps the most problematic aspect of 

over-reliance on these theories is methodological individualism, the idea that the most 

fundamental element of social life is individual action (Elster, 1989), and simple aggregation of 

individual thoughts, choices, and actions can explain larger-scale social phenomena (Hechter, 

1983; Heath, 2005). The result is a bottom-up theory of change described below. Shove (2010) 

critically labelled these perspectives the “paradigm of attitude-behavior-choice.”  

7.2. Criticisms of Conservation Practice 

Consistent with individualistic theoretical perspectives, mainstream conservation 

approaches currently emphasize three general types of conservation interventions: 1) financial 

incentives, 2) influencing individual choice through information and awareness, and 3) 

regulations, or some combination thereof (Prager & Posthumus, 2010; Steg & Vlek, 2009; 

Echiaveria, 2005). Typical conservation activities that support these interventions include 

developing decision support tools (Schwartz et al., 2017), collecting, analyzing and 

disseminating information (Pullin & Knight, 2003), increasing awareness of environmental 

problems (Lemke et al., 2010), and widespread use of individually targeted incentives 

(Echiaverria, 2005). Regulations have a potential advantage of addressing Gulf Hypoxia more 

efficiently, effectively, and fairly (Echeverria). However, regulation is sometimes unpopular and 

difficult to enact, and its critics suggest that its costs (e.g., monitoring and enforcement) 

outweigh the benefits (Stern, 2006). Non-point, agricultural sources of nutrient pollution 

currently are unregulated by the federal Environmental Protection Agency; regulation is under 

state jurisdiction, and few states have adopted it (Kling, 2013). Thus, for DAPs there are two 

general approaches, both of which emphasize individual choice. 
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Consistent with their underlying theoretical basis, incentive-based interventions frame the 

problem as economic, despite research to the contrary (Prager & Posthumus, 2010). The goal is 

to seek to make conservation behaviors more financially rational so that individuals voluntarily 

choose to engage in them (Reganold et al., 2011). The financial cost of conservation is assumed 

to be the primary barrier to conservation; therefore, conservationists must make conservation pay 

by exploring how conservation practices save money, enhance financial productivity, or 

overcome costs (Fletcher 2020). According to this rationale, fundraising is the key to enrolling 

more landowners in programs, so proposing and defending public incentive policy becomes vital 

work (Barbier et al., 2018). It also is essential to monetize the costs and benefits of conservation 

action or inaction to inform decision-making or establish markets (Keeler et al., 2019; Costanza 

et al., 2014; Adams, 2014). This perspective has the effect of over-simplifying the conservation 

challenge. In extreme cases, this narrative is expressed simply as, “Cut farmers a check,” 

(Leonard & Russel, 2019) or “You get what you pay for” (Ferraro & Kiss, 2002).  

The goal of psychological, behavioral interventions similarly aligns with the theoretical 

determinants of choice, which are cognitive mental states that influence individual decisions. 

Thus, the conservation goal under behavioral approaches is similarly to understand and influence 

these mental states to make conservation choices more likely (e.g., in line with attitudes, more 

convenient, less risky).  

The role of the state under neoliberalism is to support its core tenants of individual rights, 

freedoms, and free markets (Harvey, 2005). This is evident in that the structure of the two most 

prominent examples of the direct payment approach are the conservation programs administered 

by the U.S. Department of Agriculture (U. S. Department of Agriculture, 2021) and the 

emergence of markets for ecosystems services (Forest Trends, 2021; https://www.forest-
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trends.org/who-we-are/initiatives/who-we-areinitiativesecosystem-marketplace/). In each case, 

private landowners receive direct payments that compensate for the cost of adopting specific 

conservation practices on their land. Participation in government programs is voluntary, and 

technical and financial assistance is delivered individually, farm by farm, through private 

contracts administered through a vast, countrywide, county-based delivery system (U. S. 

Department of Agriculture, 2021). Payments for ecosystem services is similarly designed as a 

private, contractual, transactional approach to conservation where individual landowners 

voluntarily participate in markets to sell services derived from their land (Salzman et al., 2018).  

The most important criticism of direct government payments and market-based 

instruments is the persistent lack of results despite the high cost (Fletcher, 2020). For example, 

from 1995-2015, $2.7 billion was spent on water quality in Iowa through USDA programs in 

part to support GH nutrient reduction strategy, yet loads increased, in part due to tile draining 

that reversed positive impacts of conservation practice adoption (Environmental Working Group, 

2015; Jones et al., 2018). Other non-target conservation goals in this landscape also worsened, 

for example, monarch butterfly populations declined by more than 80% over the same time 

period (Thogmartin et al., 2017). In addition, current expenditures are small compared to 

projected costs of fully implementing state nutrient reduction plans through direct payments, e.g. 

Illinois $800 million (Davis et al., 2014). Despite a proliferation of programs globally, growth of 

market-based instruments has stagnated in many places and not lived up to their promise of 

producing significant benefits for biodiversity, ecotourism, climate mitigation and other issues 

up to their promise to ameliorate conservation problems (Fletcher, 2020; Sunderlin et al., 2015). 

A criticism of direct payments as a policy approach is that they are highly economically 

inefficient compared to alternative approaches (Bromley & Hodge, 1990). For example, rather 
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than paying farmers to transition from harmful farming practices to beneficial ones, the less 

costly, more efficient incentives-based approach would be for farmers to pay society when it is 

necessary for them to divert from collective goals, e.g., protection of highly erodible soils 

(Bromley & Hodge). Under this kind of a system, farmers would pay society for the right to 

plow highly erodible land, rather than being paid by society NOT to plow such land, as in the 

case of current U. S. Department of Agriculture Conservation Reserve Program. Thus, direct 

payments through this critical lens are viewed more as a politically expedient conservation 

approach (i.e., do not challenge farmers presumed right to plow) than an economically efficient 

one.  

Incentives have potential perverse social effects that are largely ignored under direct 

payment approaches, such as the “crowding out” of intrinsic motivation as a result of financial 

“extrinsic” rewards and market discourse (Dayer et al., 2017; Neuteleers & Engelen, 2015; Rode 

et al., 2014; Muradian et al., 2013). If crowding effects are occurring, and financial incentives 

sources decline in the future, it could make the job of sustaining changes to private landowner 

behavior over the long term even more difficult. Theoretically, the overall cost of direct 

payments over time would be expected to increase as a result of payment norms, i.e., 

conservation practices should only be engaged in if costs are paid (Neuteleers & Engelen, 2015). 

For marginal costs to decrease over time, direct payment approaches would have to crowd-in or 

produce more behavior than their incremental cost over time, and there is no evidence of this 

effect or of a strategy for doing so. Direct payment approaches also have been criticized for 

ignoring non-financial barriers (Prokopy et al. 2019), lacking a strategy of engagement (Wright, 

2008), and being unethical (Stuart & Gunderson, 2020; Luck et al., 2012). These issues remain 

mostly unaddressed in agricultural conservation policy. 
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Direct payments also may have the additional perverse effect of maintaining the current 

neoliberal systems. Incentives sometimes are considered examples of fundamental structural 

change (Roesch-McNally et al., 2018). However, through a systems lens, incentives are at the 

very best a low-level, incremental structural change, and at worst pushing the system in the 

wrong direction (Carlisle, 2016; Meadows, 2008). An alternative view is that conservation 

payments are public subsidies to the current system that enable it to sustain itself by reducing its 

negative impacts, legitimizing its ideology, and distracting attention away from changing the 

system in a more fundamental way (Buscher et al., 2012; Igoe et al., 2010; Vatn & Bromley, 

1997). Environmental markets are similarly viewed as enabling continued capital accumulation 

(Buscher & Fletcher, 2015; Lohmann, 2012). In other words, neoliberal conservation approaches 

are not transformational change strategies because they attempt to make minor, incremental 

adjustments to the current systems’ problematic outcomes as a means of sustaining it, rather than 

fundamentally and proactively reconfiguring it (Carlisle, 2016). Thus, neoliberal conservation 

may include some useful tools, but is not up to the task of meeting society’s need for more 

fundamental, transformational change (Ackerman & Gallagher, 2000).  

There are, of course, exceptions to mainstream practice. For at least 20 years, an 

emerging movement toward collaborative conservation has been underway (Lubell, 2002). 

Collaborative conservation includes the recognition that distributed action problems require 

collective, not just individual, action, and that supportive social environments must exist for 

collaboration to flourish (Prokopy, 2014). USDA is experimenting with collaborative approaches 

through its programs, e.g., RCPP, CARM; Mississippi River/Gulf of Mexico Watershed Nutrient 

Task Force, 2016). These approaches represent variation in the system, pre-conditions and 

opportunities catalyze change, yet collaboration requires effort and entails costs (Lubell, 2002). 
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There are many kinds of collaboration (e.g., planning, policy, partnership, conflict resolution) 

that may not be oriented around action (Margerum, 2008). These collaborative efforts deserve 

further attention as bright spots, but they remain too fragmented and experimental to have had 

serious impact yet. 

8. CONSERVATION’S DOMINANT THEORY OF CHANGE 

While conservationists increasingly understand that conservation is not primarily about 

biology, the perception that conservation behavior stems primarily from individual choice is still 

prevalent (Bennett & Roth, 2019; Balmford & Cowling, 2006). This persistent individual choice 

perspective evident in the critical perspectives described here culminates in a dominating 

individualistic, bottom-up theory of change. Under this theory, the goal of the conservation is to 

influence individual mental states and financial conditions to alter decisions related to the 

adoption of specific actions, then aggregate or replicate those individual actions across space and 

time. The underlying assumption is that environmental and social benefits arise from the 

cumulative effects of individual actions (i.e., methodological individualism).  

The term “scaling up” is an often-used metaphor for a theory of transformative change in 

conservation and is formally defined as the process of “expanding, adapting, and sustaining 

successful policies, programs or projects in different places and over time to reach a greater 

number of people” (Holcombe, 2012). Scaling up is understood by some as multi-dimensional 

process of change and adaptation (Nguyen et al., 2019; Wyborn & Bixler, 2013; Hartmann & 

Linn, 2008). Yet, many conservation projects lack understanding of the mechanisms that foster 

transformational change and lack attention to specific strategies for scaling up that are truly 

multi-dimensional (Battista et al., 2017; Harmann & Linn, 2008). Rather, they typically focus on 

understanding and applying tools to facilitate and enhance the spread of behaviors or innovations 
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from one individual to another (Battista et al., 2017). The term “scaling up” falsely implies that 

approaches implemented effectively in one area can be replicated with the same effectiveness in 

another, which denies variations in communities and geographic regions that would likely result 

in corresponding variation in conservation solutions across social and geographic scale (Prokopy 

& Genskow 2015).  

From a practical perspective, individualistic conservation approaches are difficult to 

implement because multiple or contradictory factors in different individuals may motivate the 

same conservation action (Knowler & Bradshaw, 2007). This leaves conservationists with two 

impractical options: 1) develop a separate behavioral theory of change for each individual, or 2) 

ignore individual perceptions and use incentives to override them. The high degree of variation 

between individual personal factors related to the same behavior could partially explain why 

individualistic theoretical perspectives have failed to find consistent trends in factors the drive 

adoption in agriculture (Yoder et al., 2019; Knowler & Bradshaw, 2007).  

By prioritizing individual mental states, personal factors, and financial choices, this 

theory of change excludes the very mechanisms that could provide scaling effects – systemic and 

social processes. As a result, mainstream conservation lacks a coherent strategy for: 1) how one 

change adopter will maintain a new behavior over time without ongoing external inputs; 2) how 

adoption will spread from one person to others and to larger social scales (i.e., communities, 

institutions, etc.); 3) how adoption of one practice will spread to other kinds of practices; or 4) 

how a new practice will become widespread and normative across space and time. 

9. CONCLUSIONS  

This analysis describes conservation as a system of science and practice and highlights its 

embeddedness within dominant cultural ideologies. The critical perspectives reviewed here 
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suggest that individual, neoliberal ideology forms the basis of the mainstream conservation 

paradigm, and this cultural bias strongly influences and structures science and practice by 

legitimizing economic problematizing and framing and normalizing individualistic delivery and 

implementation approaches (Figure 9). In prioritizing the individual, mainstream conservation 

undermines social, moral, and systemic understandings, discourse, theory, and approaches 

(Brown, 2019; Wood, 2018; Sandel, 2010; Lockie, 2009; Higgins & Lockie, 2002; Stenson & 

Watt, 1999). That a similar effect is occurring in many fields across the United States, is 

additional evidence that its roots are cultural (Davis et al., 2015).  
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Figure 9. Causal loop summary of the current mainstream conservation paradigm  
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Many scientists have previously highlighted the individual bias present in conservation 

science and practices and encouraged research and application to take a broader theoretical 

perspective (Prokopy et al., 2019; Yoder et al., 2019; Shove, 2010). The individual, neoliberal 

bias described here creates a gap between existing social and systemic science insights and those 

that are applied to understand and address conservation issues. While many theoretical 

perspectives in the social sciences are relevant to conservation problems (Bennett et al., 2016), 

this bias narrows the number of existing perspectives that are drawn from and applied to 

conservation science and intervention. Contrary to other researchers (e.g., Bennett et al., 2016), I 

find that social science perspectives that emphasize individual decision-making are well 

integrated (i.e., economics and, to a lesser extent, psychology). My analysis suggests that the 

problem is not the lack of applicable theories or integration of social sciences per se, but the 

crowding effect of the individual, neoliberal bias on the inclusion of a broader range of 

theoretical perspectives.  

The result of this bias is that the profession’s dominant approaches stem from an 

overarching theory of change designed for temporary, small-scale, behavior change, when what 

is often needed is multi-scale systems change (Amel et al., 2017; Steffen et al., 2015). The 

current theory of change lacks attention to the social and ecological contextual factors that can 

generate transformational change (Shove, 2010). It also may exacerbate conservation problems 

by overlooking potential perverse social effects (e.g., motivational crowding). The problem is not 

with applicability or relevance the validity of micro-scale individualistic theories, but the 

misapplication of them to complex, multi-scaler social problems like DAPs. The result is a 

profession guided by limited theoretical perspectives and most importantly lacking a coherent 

theory of change capable of producing the necessary widespread, transformative change. Gulf 
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Hypoxia serves as an example of how this theory of change informed by limited perspectives is 

failing to generate the degree of change necessary to address distributed action problems in the 

United States. 
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CHAPTER FIVE: AN INTEGRATIVE THEORY OF TRANSFORMATIONAL CHANGE 

FOR CONSERVATION 

 

1. SYNOPSIS 

Solving large-scale, complex conservation problems requires transformational change at 

multiple levels of society. Distributed action problems (DAPs) have been particularly 

challenging because they result from the cumulative negative consequences of the patterned 

actions of hundreds, thousands, or millions of individual and group actors distributed across 

large spatial and temporal scales. Unfortunately, DAPs often are misdiagnosed and addressed by 

scientists and practitioners as individual, behavioral problems, when they are systemic problems. 

I reviewed the literature on collaborative, place-based social change and combined it with the 

literature on socio-ecological systems and socio-technical transitions to outline a new, integrative 

theory of transformational change (TTC) for addressing DAPs. The TTC is composed of four 

interdependent sets of mechanisms that can be enacted through strategic, conservation action in 

collaborative, place-based settings: (a) building communities of practice; (b) empowering 

individual catalysts; (c) reconfiguring the system; and (d) connecting across dimensions. I 

propose a set of testable propositions related to each of these components. The aim of the TTC is 

to integrate existing social and systems science insights into conservation science and practice, 

expand the set of potential interventions available, and improve the profession’s ability to create 

the change necessary to address the world’s most pressing conservation issues. The theory also 

provides a vision for a new conservation paradigm by re-orienting conservation away from the 

current individualistic, neoliberal, behavioral perspective toward a more inclusive, 

comprehensive, socio-systemic perspective. 
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2. INTRODUCTION  

Recent studies show that environmental impacts are worsening at a rapid pace on a global 

scale, despite substantial conservation efforts (Butchart et al., 2010; Diaz et al., 2019; Jones et 

al., 2018; Keppel et al., 2012; Theobald et al., 2020; Tierney et al., 2020). Some researchers 

recognize that solving large-scale, complex conservation problems will require transformational 

change at multiple levels of society (Amel et al., 2017; DeFries & Nagendra, 2017; Steffens et 

al., 2017). Many disciplines and theoretical perspectives can inform transformational change 

(Bennett et al., 2017; Mascia et al., 2003), but so far, the conservation profession has not 

combined these perspectives into a coherent theory capable of addressing global challenges 

(Guerrero et al., 2018; Mahajan et al., 2021; Muhar et al., 2018). Existing insights from social 

and systems science are essential but remain underutilized, misunderstood, and overlooked 

(Bennett & Roth, 2019; Bennett et al., 2017; Manfredo et al., 2019; Shove, 2010; Virapongse et 

al., 2016). Research investments in conservation continue to prioritize understanding the 

ecological causes and consequences of environmental degradation over investments in how to 

generate transformational change (Overland & Sovacool, 2020).  

Many conservation problems are difficult to address because they are distributed action 

problems (DAPs); they result from the cumulative consequences of the patterned actions of 

hundreds, thousands, or millions of individual and group actors that occur at multiple levels of 

society and across large spatial and temporal scales (Barry & Bateman, 1996; Biggs et al., 2010). 

Patterns in the actions of multiple actors across many dimensions suggest that they result from 

distributed, networked systems (Biggs et al., 2010). DAPs are different from collective action 

problems primarily because they are theorized to result from different root causes and therefore 

rely on different theories of change. In collective action, public goods are underprovided, and 
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common-pool resources are degraded because there is a disincentive for self-interested 

individuals to act, even though it would be in the group’s best interest to do so. The solution is to 

limit free-riding, allocate exclusive-use rights, impose regulation, or foster collaboration 

(Hussain, 2018; Olsen, 1965; Ostrom, 2000). Collective action problems often are conceived as 

decision problems resulting from conflicts between individual and collective interests (Barry & 

Bateman; 1996; Hussein, 2018).  

While collective action is an essential part of addressing DAPs, the root cause of DAP’s 

is not only the need for coordinated action, but also the more fundamental need to reconfigure 

the socio-ecological systems that are shaping harmful, patterned actions (i.e., DAPs). These 

systems may be intentionally configured to benefit the self-interests of a limited set of actors 

(e.g., corporate supply chains), designed to foster purposes that are incompatible with 

conservation (e.g., profit, efficiency), or may simply be disorganized or inefficient for supporting 

conservation goals. For example, agricultural production systems in the United States are 

configured to benefit corporate actors such that farmers become “locked-in” to actions that are 

harmful for the environment (Hendrickson et al., 2017; Roesch-McNally et al., 2018). For cities 

working towards aggressive greenhouse gas reduction, a common good but not a common pool 

resource, the challenge is a disorganized system that does not support individual actions across 

the city that collectively would reduce greenhouse gas production. Table 8 describes one such 

case, where the City of Fort Collins reconfigured the system in several substantial ways to 

increase the number of homeowners participating a home energy retrofit program as well as the 

comprehensiveness of the changes they adopted (Tools of Change, 2021). This case illustrates 

how systems reconfiguration were substantially more impactful than the previous behavioral 

interventions. 
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Other examples of DAPs include land-based, climate-change mitigation (Rose et al., 

2012), non-point-source pollution from farm fertilizer that causes hypoxic zones in waterbodies 

(Diaz & Rosenburg, 2008), private lands biodiversity conservation (Burger et al., 2019), marine 

plastics pollution (Casoli & Ramkumar, 2020), and water and home energy use (Biggs et al., 

2009; Guerrero et al., 2020). The solution to DAPs is to reconfigure systems to encourage 

individual and collective conservation action across social, spatial, and temporal dimensions.  

Unfortunately, conservation scientists and practitioners misdiagnose and treat DAPs as 

individual behavioral problems that can be solved by altering individual choices and actions, an 

approach that has been critically labeled the “paradigm of attitude-behavior-choice” (Shove, 

2010). For example, in 75% of land use studies, the subject of change is the individual rather 

than social groups (e.g., organizations, communities, institutions; Groeneveld et al., 2017), and 

only half of studies on farmer conservation adoption consider context as a predictor of 

conservation behavior (Yoder et al., 2019). Applied scientific guidance to practitioners similarly 

emphasizes individualistic theoretical perspectives and interventions over collective or systemic 

perspectives (Ardoin et al., 2013; Cook & Berrenberg, 1981; Mahajan et al., 2020; Monroe, 

2003; Rare, 2019; Steg & Vlek, 2009; Vining & Ebreo 2002). The assumption that DAPs are 

behavioral problems results in over-reliance on individualistic, agentic, theoretical perspectives 

as the basis for strategic theories of change (e.g., Theory of Reasoned Action; Fishbein & Azjen 

2010; Expected Utility Theory; Homans, 1967; see also Groenveld et al., 2017; Prager & 

Posthumus, 2010; Yoder et al., 2019). These perspectives, primarily from microeconomics and 

psychology, assume that the primary determinants of behavior are internal mental states (e.g., 

attitudes, beliefs, preferences, perceptions etc.) that influence choices, or the perceived 

consequences of choices (e.g., costs and benefits; Barnes & Sheppard, 1992; Burke et al. 2009; 
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Friedman & Hechter, 1988; Sarver 1983). As a result, the most common conservation 

interventions applied to DAPs – incentives, regulations, providing information, and increasing 

awareness – focus on influencing individual choice (Echiaveria, 2005; Prager & Posthumus, 

2010; Steg & Vlek 2009). Thus, the dominant theory of change is an individualistic one in which 

the primary objective is to influence specific behaviors by altering the mental states and choices 

of individuals, then to aggregate or replicate those individual actions or programs across space 

and time (e.g., U.S. Farm Bill Natural Resources Conservation Service approach to addressing 

Gulf Hypoxia). This approach relies on the false assumptions of methodological individualism, 

that the most fundamental element of social life is individual action (Elster, 1989), and 

aggregation of individual thoughts, choices, and actions can explain larger-scale social 

phenomena (Heath, 2005; Hodgson, 2000). Simply put, the conservation profession is 

misdiagnosing complex, multi-scalar, socio-systemic issues as behavioral issues and addressing 

them with primarily individualistic theories and strategies. The problem is not the availability of 

social and systemic theories of change. It is the misapplication of individualistic theories to 

systemic problems. 

The lack of breadth in the selection of social science in conservation science and practice 

is a direct cause of this limited theory of change, but its deeper origins are cultural. People in 

individualistic cultures, such as the United States, tend attribute behavior to dispositional (e.g., 

intentions, personal characteristics, etc.) rather than contextual or situational factors (Miller, 

1990). Laypersons and scientists alike underestimate the power of situational context and 

overestimate the role of disposition in influencing behavior (Johns, 2006; Sabini et al., 2001). In 

addition, over the past 40 years, neoliberal ideology has “become incorporated into the common-

sense way that many of us interpret, live in, and understand the world” (Harvey, 2005). The 
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combined effect of individual neoliberalism is to crowd out the systemic and social aspects of 

human life (e.g., holistic, systemic thinking, collaboration, interdependence, collective action, 

solidarity, moral, affective, and ethical framings, etc.) in favor of individual rights, freedom of 

choice, rationality, competition, and free-market economic thinking and framing (Barker & 

Carman, 2000; Brown, 2018; Giddens, 1984; Higgins & Locke, 2002; Lockie, 2009; Lynch & 

Kalaitzake, 2020).  

Individual neoliberalism has concretely shaped conservation science and practice 

(Adams, 2017; Bromley, 2019; Burns et al., 2002; Buscher & Fletcher, 2015; Buscher et al., 

2012; Fitchen, 1987; Fletcher, 2012; Fletcher, 2020; Igoe et al., 2010; McCarthy & Prudham, 

2004; McGregor, 2001; Sullivan 2012) and many other fields (Coburn, 2000; Dhont, 2012; 

Fischer, 2008; Fitzsimmons, 2002; Herbert & Brown 2006; Koechlin, 2013; Kopnina, 2015; 

LeBonte & Stucker, 2008; Rowden, 2009; Schrecker, 2016) around these principles. This 

evidence suggests that incorporating systems and social sciences into conservation practice is 

impeded not only by ideological differences between ecologists and social scientists within the 

profession (Bennett et al., 2017), but also by the broader societal influence of individual, 

neoliberal ideology on the profession (Fletcher, 2020; Orbasli, 2017).  

Many scientists have previously highlighted the individual bias present in conservation 

science and practices and encouraged research and application to take a broader theoretical 

perspective (Prokopy et al., 2019; Yoder et al., 2019; Shove, 2010). By decontextualizing 

individual action from its social and systemic influences, these cultural ideologies have deprived 

the profession of many existing theoretical perspectives which contain the mechanisms of change 

it must harness to solve DAPs. The current dominant theory, drawn from a narrow range of 

perspectives, fails to explain how individual behavior change spreads across social, spatial, and 
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temporal dimensions, and therefore how it becomes normative and transformational. The 

profession does not need new theories, per se (Sovacool & Hess, 2017). Rather, it needs to 

coalesce existing theories that encompass multiple sources of influence and dimensions of 

change into a comprehensive, multi-scalar, integrated theory that can be applied to a DAPs in a 

variety of settings (Yoder et al., 2019).  

To address this need, I reviewed and synthesized literature from socio-ecological 

systems, socio-technical and sustainability transitions, collective action, social practices theory, 

and other social and behavioral theories into an integrative theory that explains how social, 

agentic, and structural influences combine to produce change that spreads across social, spatial, 

and temporal dimensions. I focus on theories applicable to DAPs because they underly the 

world’s most pressing conservation issues and because of their challenging nature. Our practical 

aim is to provide a theoretical foundation to aid practitioners in enacting strategic change, to 

expand the range of potential interventions deployed to address DAPs, and to provide a vision 

for a new conservation paradigm. 

3. DEFINING TRANSFORMATIONAL CHANGE  

I define transformational change in conservation as the act of and result of strategically 

reconfiguring or designing new socio-ecological systems to serve the social and ecological 

common good. Transformational change is “dramatic” or “radical” change that transforms a 

socio-ecological system from one relatively stable system state to another through the punctuated 

disruption and subsequent re-ordering of a social system’s “deep structure” (Gersick, 1991; 

Kuhn, 1970; Scrase et al., 2009; Wollin, 1999). Change is transformational only if the systems’ 

core structural elements and interactions are altered by disruption or significantly reconfigured 

after disruption (Gersick, 1991; Moore et al., 2014) such that it produces dramatically different, 
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more beneficial social, and ecological outcomes than the status quo. In contrast, incremental 

change is the optimization of the existing system through change to less fundamental aspects. 

(Moore et al., 2014; Scrase et al., 2009). Incremental change is incapable of addressing 

distributed action problems because it does not result in change to the deeper-level components 

(e.g., core worldviews and socio-cultural and situational factors) around which the system is 

configured and that ultimately influence human action (Muhar et al., 2017). Incremental 

adjustments do not have the power to overcome the more fundamental aspects of the system that 

remain intact and encourage the opposite kinds of behavior (e.g., maximizing yield and reducing 

ecological diversity). Incremental change strategies also can easily backfire by inadvertently by 

reinforcing deeper elements of the current system (i.e., change strategies reinforce harmful 

cultural ideologies), which results in “pushing the system in the wrong direction” (Meadows & 

Wright, 2008). Change cannot be transformational if dominant, core structural elements and 

interactions remain after disruption (Moore et al., 2014). 

4. HOW SYSTEMS SHAPE HUMAN ACTION  

The Theory of Transformational Change (TTC) depends on a conceptualization of how 

systems shape human action (Figure 10) that contrasts with the attitude-behavior-choice 

paradigm. Building upon Meadow’s (2008) iceberg metaphor that suggests systems contain four 

basic components (mental models, system structures, behavioral patterns, and outcomes), the 

TTC adds two components (action situations and actors). Mental models, or cultural-level (not 

individual level) values, worldviews, ideologies, and assumptions are the most fundamental 

components of systems that unconsciously and consciously influence actors’ views of what is 

important, possible, or legitimate and affect the types and varieties of human system structures 

pursued and preferred (Jones et al., 2011; Kuhn, 1970; Moon et al., 2018). Human system 
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structures (e.g., rules, norms, policies, procedures, operations, resources, etc.) are designed to 

align with cultural mental models (Foster-Fisherman, 2007). Systems structures also include the 

biophysical conditions and the built environment (e.g., roads, buildings, farms, fields, etc.; 

Virapongse et al., 2016). Together, mental models and system structures form the socio-

ecological context in which human action is embedded. 
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Figure 10. A model of how systems shape action  
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The interactive effects of mental models and systems structures produce action situations, 

which are multi-dimensional “opportunity spaces” that groups and individuals respond to with 

action (Fligstein & McAdam, 2012; McGinnis, 2011). Action situations are the proximate 

manifestations of conditions produced by systems at given points in time or space. Action 

situations are dynamic, and they constrain and/or enable behavior in patterned ways over time 

(McGinnis, 2011). The patterned action situations that are created by systems produce patterned 

behavior. Thus, action situations are the proximate determinants of action, and they mediate the 

relationship between systems and action. 

Action situations have characteristics of strength, direction, and time that interact to make 

certain behaviors more or less likely to emerge from them. Strength is the net cumulative force 

of multiple interacting and counteracting forces and conditions produced by the system toward a 

type of behavior (as in Lewin’s Force Field Theory; Burnes & Cooke, 2012). Direction is the 

general action pathway that, over time, multiple action situations push actors toward. The 

direction of an action situation defines the opportunity to act in particular ways for specific 

actors at specific times and for multiple actors over time. Action situations define the boundaries 

of choice (i.e., the potential decision space); however, in contrast with Ostrom (2011), our view 

is that choice is only one of many factors influencing action within situations. In other words, the 

action situation always is what actors are responding to, but it may not be a conscious, 

intentional response to known conditions. In many cases, actors may be unaware of the 

conditions the action situation presents to them, and they may respond unconsciously to those 

conditions, as in habits, (Wood, 2018), or norms (Farrow et al., 2017).   

Actors are individual persons or groups (i.e., organizations, governing bodies, coalitions 

of multiple actors, etc.) that engage in actions within action situations. Actors respond to action 
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situations, but they also can configure systems and thereby shape action situations depending on 

their individual characteristics, power, position, and agency. Social processes are centripetal 

forces that tend to push multiple actors to converge toward common actions. Agency produces 

divergent responses from individuals, but usually within action situation boundaries. The agency 

of actors always is constrained to some degree by the situation. Actors, embedded within systems 

and subjected to social process, generally are assumed to be subordinate to these forces, but this 

is not structural determinism. Agents can modify the effect of systems on behavior by altering 

the action situation or by changing the system itself (e.g., conservationists, as agents, can 

strategically reconfigure the system).  

Actions are the responses of actors to action situations and are the primary mediator of 

socio-ecological outcomes. Actions are specific behaviors at points in time, sets of linked of 

behaviors (i.e., a sequence of related behaviors), and the patterned, complex responses (e.g., 

multiple behavior sets) of multiple actors to dynamic action situations over time. This implies 

that patterned actions across multiple actors are more important focal points for intervention in 

DAPs than specific actions at specific points in time. Accordingly, the TTC focuses on action 

patterns as the primary mediators of socio-ecological outcomes, not individual behavior, or 

cognitive processes. Cognitive processes often are assumed to be rationalizations of actions 

already taken (i.e., self-perception theory), whereas other theories emphasize the opposite causal 

pathway (i.e., Theory of Reasoned Action). Thus, behavior is an actor’s response to the system, 

and attitude is a cognitive response to action, rather than a cause of behavior. When attitude 

aligns with action, it reinforces and encourages repeated action in a mutually reinforcing 

relationship. This two-way interactive view of the attitude-behavior relationship shifts the 

applied emphasis of change toward proactively reconfiguring systemic conditions to favor action 
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(focus on systems), rather than retroactively changing individual attitudes to influence decisions 

(focus on cognition). 

The basic components of systems described above interact through systemic processes to 

shape human action (Hallett & Hobbs, 2020; Senge, 1990; Table 5). First, interacting elements 

and systems processes in socio-ecological systems create action situations. Individuals and 

groups respond to action situations with actions. Behavioral patterns resulting from patterned 

action situations over time generate environmental outcomes, which in turn influence the 

structure of the system in a circular, recursive fashion. Change of all kinds (e.g., behavior 

change, attitude change, policy change) flows through the structures and actors in systems which 

are networked. This conceptual model of how systems shape human action provides the 

framework for integrating a variety of theoretical perspectives into TTC. 
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Table 5. Key properties of complex socio-ecological systems and implications for conservation intervention 

Property How it works Implication References 

Mutualism Social and ecological aspects of systems are 

interdependent.  

Common systemic root causes of undesirable 

social and environmental outcomes are key 

opportunities for motivating collective action  

Jellinek, et al. 2018; Ban, et al., 

2013; Foster-Fishman, et al., 2007 

Embeddedness Systems are multi-scalar; smaller-scale 

systems are influenced by larger, more 

dominant systems in which they are situated.  

Connect place-based reconfigurations with 

larger scale societal transitions to create 

change opportunities.  

Meadows & Wright, 2008; Foster-

Fisherman, et al., 2007; Kim, 1999 

Mutual constitution Systems and sub-systems co-produce each 

other (e.g., culture produces the self and vice 

versa) and are self-organizing 

While individual behavior is shaped by 

systems, individual actors also have power to 

change systems 

Kirkwood et al. 2013; Markus & 

Kitayama, 2010; Burns et al., 2002; 

Giddens, 1984  

Reciprocal 

determinism  

System factors interrelate in non-linear 

relationships through feedbacks (e.g., 

behavior determines attitude and vice versa) 

Building feedbacks between components is 

key to understanding, strengthening, and 

sustaining change over time 

Meadows & Wright, 2008; Gielen 

& Green, 2015; Bandura, 1978 

Joint influence, 

interacting effects, and 

pivotal influence 

Multiple interacting factors have mediating 

and moderating effects on action; some 

elements have more influence than others 

Apply interventions to multiple leverage points 

simultaneously, target structures and actors 
with the most leverage or power; create 

beneficial feedbacks (e.g., between policy and 

norms)   

Fischer & Reichers, 2018; Abson 

et al., 2017; Hobbs et al., 2011; 

Foster-Fishman, et al., 2007 

Constraining and 

Enabling conditions 

Socio-ecological factors combine to form 
constraining or enabling conditions. These 

opposing forces and feedbacks shape action 

situations by defining opportunity and 

decision space.  

Reduce systemic constraints and increase 

enabling conditions 

Hendrickson et al., 2017; Burnes & 

Cooke, 2012; Lewin, 1951  

Networked systems; 
ripple and cascading 

effects, emergence 

System content flows through networked 
relationships between and among actors and 

structures. Change ripples and cascades 

through network linkages. 

Systems may react to conservation 
interventions in unpredictable ways and new 

emergent states are opportunities for change 

Gray et al., 2019; Lichtenstein & 
Plowman, 2009; Wheatley & 

Frieze, 2006; Hodgson, 2000 
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5. AN INTEGRATIVE THEORY OF TRANSFORMATIONAL CHANGE  

Integrative theories are theories that combine the concepts and central propositions from 

two or more prior existing theories into a new single set of integrated concepts and propositions. 

In this section, I outline an integrative theory of transformational change for addressing DAPs. 

This theory is derived from the review and synthesis of three sets of existing theoretical 

perspectives from multiple literature sets representing the basic influences over change in socio-

ecological systems: agentic, social, and structural. Agentic theories focus on how individual 

actors can take intentional, strategic action to influence themselves, others, and their 

surroundings, to improve their circumstances (Bandura, 2007). Social influence theories address 

the processes and relations between individuals and between groups and individuals that effect 

individual and collective behavior (Ritzer, 1996). Structural influences include the human factors 

such as technology, rules, regulations, and procedures (e.g., political, and legal procedures, 

supply chains, decision-making, etc.), as well as the built and natural environment that formulate 

context of behavior and action (Virapongse et al., 2016). Systemic processes integrate these 

influences by determining how they interact (Table 5). The defining feature of transformational 

change is that it must be transmitted across three dimensions: social, spatial, and temporal 

(Figure 11). In the social dimension, change is transmitted from individual to individual and up 

and down social levels (e.g., from society to communities to individuals, or the reverse). In the 

spatial dimension, change moves across ecosystems (e.g., species to communities), or physical 

space (e.g., parcel, farm, landscape). Change also progresses over time as actions become 

durable or fleeting.  
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Figure 11. Three dimensions of transformational change 

 

 

The TTC suggests that enduring and transformational change results from strategically 

activating the sources of influence across multiple dimensions. Three interrelated strategic 

approaches activate the social, agentic, and structural influences within reconfigurations: (a) 

building communities of practice (social process); (b) empowering individual catalysts (agentic 

process); and (c) reconfiguring the system (structure and systemic process, Table 6). The final 

strategic approach, connecting across dimensions, integrates the changes made in reconfiguration 

across social, spatial, and temporal scales (structure and systemic process). Below, I present 

twelve testable propositions for the TTC and describe how each component contributes to 

change. 
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Table 6. Strategic actions for reconfiguration 

Change 

Component 

Goal Theories and 

Concepts  

How It Works Ideal Outcomes Intervention 

Guidelines 

 

B
u

il
d

 C
o
m

m
u

n
it

ie
s 

o
f 

P
ra

ct
ic

e 

Prioritize the common 

good 

collaborative visioning, 

planning, and goal 

setting  

Actors integrate social and 

ecological goals, and 

prioritize common goals over 

individual self-interest 

Actors share common 

purpose, responsibility, risk, 

uncertainty, costs, and 

benefits  

Provide human or 

financial capital to build 

collaborative capacity  

Foster social cohesion social capital; social 

norms; group and place 

identity  

Actors build trust which 

establishes group identity 

and norms, increases 

commitment and reciprocity  

Increased capacity to 

collectively act in complex 

ways 

Design and facilitate 

collaborative processes; 

celebrate group success 

together 

Collectively Learn 

and Act 

Social practices; social 

learning; modelling; 

behavioral norms; self-

perception; group and 

self-efficacy  

Actors engage regularly in 

common endeavors and new 

actions are learned, 

socialized, and legitimized; 

actors gain experience and 

confidence with new actions 

New actions normalize, 

become routine, and are 

internalized by individuals; 

cognitive states re-align 

with new behavioral norms  

Participate in 

communities of practice 

as a co-equal learner  

Practice Inclusive 

decision-making 

making  

Environmental justice 

theory; inclusion; 

procedural equity 

Influence over outcomes is 

equitably distributed; diverse 

perspectives recognized, 

valued, and incorporated 

Solutions that work for the 

majority; recognitional, 

procedural, and 

distributional justice  

Diversify stakeholders 

and involve them in all 

stages of planning and 

implementation 

Institute Iterative 

Learning  

Adaptive management; 

agile design; individual 

and collective efficacy; 

learning from failure 

Communities pilot and refine 

strategies as they learn, 

adapt, and innovate through 

a continuous learning cycle;  

Increased capacity to adapt 

to change; strategies are 

more effective and mutual 

goals achieved  

Participatory monitoring 

and experimentation 

locally to test 

stakeholder hypotheses  

E
m

p
o
w

er
 

In
d

iv
id

u
a
l 

C
a
ta

ly
st

s 

Identify, empower, 

and connect catalysts 

to others  

agency-systems 

dynamics; inspiration; 

contagion; diffusion of 

innovation  

Catalysts inspire, disrupt, 

organize, facilitate, innovate, 

model, legitimize, and teach 

Others are recruited to 

engage in new actions; 

innovative solutions are 

discovered  

Identify positive 

deviants and connect 

them to others through 

social networks  
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R
ec

o
n

fi
g
u

re
 t

h
e 

S
y
st

em
 

Remove structural 

constraints and create 

enabling conditions 

Multiple properties and 

processes of complex 
systems; constrained 

choice; systems analysis, 

thinking, planning, and 

strategy development; 

force-field analysis 

New system structures 

formalize and institutionalize 
the rules, resources, and 

processes that shape action 

toward mutualistic goals 

System is optimized for 

social and ecological 
common good; structural 

conditions support 

beneficial patterns of 

behavior across multiple 

actors   

Use systems thinking to 

identify leverage points,; 
design multi-pronged 

strategies to re-align deep 

structures with desired 

outcomes 

Weave social 

networks 

Social network theory; 

diffusion; social 

contagion 

New niches are created, new 

connections made, and 

missing roles are filled; 

network content modified  

Attitudes and actions 

spread through networked 

relationships  

Establish new 

organizations to fill 

necessary or missing roles 

Change the Nature of 

System Content 

Communication; social 
networks; diffusion; 

social norms 

Content flows influence actor 
decisions and help them 

overcome barriers 

Improved ability for 
individuals to adopt new 

practices 

Use normative messaging 

in communications  

C
o
n

n
ec

t 
A

cr
o
ss

 D
im

en
si

o
n

s 

Connect local scale 

reconfigurations 

across geographies 

networked systems; 

community level 

diffusion, social 

contagion 

Collaboratives learn from 

other successful 

reconfigurations and adapt 

them to their local conditions  

Successful 

reconfigurations spread 

through social networks 
and are adopted in other 

geographies 

Provide opportunities for 

local reconfigurations to 

learn from each other and 

coordinate their efforts  

Enact multi-level 

policy to support local 

scale reconfigurations 

Multi-scale governance; 

embeddedness; 

polycentric governance; 

disruption; transitions; 

social networks 

Coherent, integrated policy 

across scale supports 

common elements of 

multiple reconfigurations and 

reinforces normative, action   

Consistency and feedback 

between policy and norms 

across scale creates 

stability and durability 

over time 

Identify common elements 

of place-based 

reconfigurations and 

integrated those into 

overarching policy  

Capitalize on 

opportunities created 

by disruptions 

Societal transitions; 

disruption; sorting 

Disruptions motivate actors 

to restructure locally to avoid 

negative consequences; 
differential survival under 

disruption provides ideas for 

restructuring locally  

Local efforts are inspired 

to restructure systems to be 

more resilient to disruption 

Monitor status of societal 

transitions and disruptions; 

understand how other 
reconfigurations survive or 

fail under disruption  
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5.1. Situated Reconfiguration 

Proposition #1: Transformational change in socio-ecological systems follows a process 

of transition in which local-scale reconfigurations sort, compete, converge, and emerge over 

space and time into new system states.  

Societal transitions theories, such as punctuated equilibrium, socio-technical, socio-

ecological and sustainability transitions explain how society changes and evolves over long time 

periods at the macro-scale (40-50 years; Table 7). These theories have been applied to explain 

de-carbonization of energy and transport systems (Geels, 2002; Schot et al., 1994; Verbong & 

Geels, 2007), ecosystem management (Olsson et al., 2004), decline in tobacco use and 

improvements in motor vehicle safety in the United States (Gielen & Green, 2015). These 

theories describe transformational change as a multi-scalar process in which innovations arise 

and develop at the meso-scale in reconfigurations that are socially, spatially, and temporally 

nested within society (Geels, 2002).  
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Table 7. Stages of societal transition 

Stage Theories and Concepts How it works Time 

Pre-existing 

equilibrium 

Cultural alignment, 

embeddedness, networked 

systems 

Mental models, systems structures and behaviors of sub-systems align with those of dominant 

system; some local departure and variation exists, but is suppressed by dominant system 

 

Disruption Triggers, catalyst events Exogenous or endogenous events, movements, communications, technologies, and 

observations challenge or alter one or more levels of pre-existing, deep structure, and serve as 

triggers catalyzing change 

Activation  Place-based inspiration; 

leadership; social and resource 

capacity 

In places with sufficient capacity, individual leaders inspire others and establish groups to 

respond collectively to disruption 

Meso Scale 

Reconfiguration 

Build communities of practice, 

empower individual catalysts, 

restructure systems, connect 

across dimensions 

Collaborative groups find common purpose and establish shared, local, socio-ecological goals; 

reconfigure place-based, bounded systems to fit local conditions and achieve mutual goals; 

develop, test, and socialize new practices that over time normalize; variation across 

geographies increases as different responses to disruption emerge across regions 

Sorting  Differential survival and 

competition, networked 

systems, social evolution 

Some place-based re-configurations are successful; others fail and dissipate; successes diffuse 

through socio-structural networks to groups in other locations that adopt modified versions 

that fit local circumstances 

Retention  Embeddedness, networked 

systems, convergence 

As more and more local groups adopt elements of successful reconfigurations, new structures 

and practices normalize and institutionalize across geographies; deep structure of dominant 

system converges around new structures as it adopts elements and norms of successful 

reconfigurations into policy  

Transformation Deep systemic socio-ecological 

change, cultural change, 

societal change 

A new dominant system emerges as sub-systems align toward mutual socio-ecological goals; 

individual actors and groups align their actions with the new, dominant system; society meets 

mutual social and ecological goals across wide geographic regions and the new, regenerative 

system sustains new actions and outcomes over time. 
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Transitions theories describe societal change in similar ways. In relatively stable systems, 

mutually reinforcing feedback among cultural, social, political, and economic structural 

conditions, actions, and outcomes maintain equilibrium states (Burns & Dietz, 1992; Geels, 

2011; Gelfand et al., 2011; Jones et al., 2011; Jost et al., 2004; Markus & Kitayama, 2010; 

Meadows & Wright, 2008; Moon et al. 2018). Transitions begin when exogenous or endogenous 

forces or events disrupt deep structures of the broader systems and trigger local reconfigurations. 

Over time, successful reconfigurations are retained, and the system as a whole is transformed 

into a new equilibrium state (Baumgartner et al., 2009; De Haan & Rotmans, 2011; Fischer-

Kowalski & Rotmans, 2009; Geels, 2002; Geels, 2011; Gersick, 1991; Kemp et al., 2007; 

Markard & Truffer, 2012; Moore et al., 2014; Prokopy et al., 2014; Wollin, 1999). Disruptions 

occur at a variety of scales and trigger purposeful strategic reconfiguration for a variety of 

motives (i.e., activation stage) when they are fast-paced and disrupt deep components of the 

system (e.g., dominant mental models; de la Sablonniere & Taylor, 2020; Moore et al., 2014; 

Sweetman et al., 2013; Taijfel & Turner, 1986; Usborn & de la Sablonniere, 2014), and when 

place-based groups can overcome barriers to activation, such as lack of capacity, collective 

trauma (e.g., indigenous peoples), confusion, lack of collective identity, or the inability to 

identify mutual goals (Prokopy et al., 2014; de la Sablonniere & Taylor, 2020).  

The TTC draws from transition theory by accepting the general theorized pattern of 

transition and by adopting the central importance of the meso-scale reconfiguration, which is 

situated within broader, societal transition. This means that the processes that occur within 

reconfiguration are of central importance, but it does not imply that change always occurs in a 

linear fashion along this pathway. The networked, embedded nature of systems means that 

change is multidirectional, circular, and recursive, not adhering to singular pathways (Sallis et 
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al., 2008; Stokols, 1996). While transitions theory is useful in these ways, it cannot suffice for 

transformational change in conservation on its own because: (a) it neglects place and other 

spatial dimensions; (b) it underemphasizes the role of agency and social process; (c) it lacks 

application to conservation problems; and (d) it focuses mostly on de-centralized pathways 

(Coenen et al. 2012; Geels 2011). The TTC fills those gaps and provides more socio-ecologically 

oriented description of the applicable social and agentic theory at play within the reconfiguration.  

5.2. Place-based Collaborative Settings: The Context for Reconfiguration 

Proposition #2: Collaboration in a bounded place (e.g., a watershed) helps groups 

communicate about and formulate reconfigurations around mutual social and ecological goals 

and shared interests and experiences.  

Research suggests that nested, place-based collaborative settings are an essential 

precondition for the reconfiguration of socio-ecological systems (Druschke et al., 2013; Mahajan 

et al., 2021). These settings are mutually constituted socio-ecological spaces that comprise the 

local context that shapes individual and collective action and, therefore, change (Cheng et al., 

2003; Hansen & Coenen, 2015; Low & Altman, 1992; Seamon, 2020). These studies suggest that 

socio-ecological systems change is more feasible when there is a geographic boundary of focus, 

and place provides that boundary. 

Place is an integrative concept that links the social and ecological aspects of systems 

(Cheng et al., 2003), but it has not been widely incorporated into socio-ecological models or 

transition theory (Hansen & Coenen, 2015; Masterson et al., 2017). Place is important because 

individuals are more likely to interact with each other and share history, material dependence, 

experiences, impacts, and the consequences of actions (Cross, 2015; Manzo, 2005; Seamon, 

2020; Yoder & Chowdhury, 2018). Cultural, social, and psychological processes (e.g., material 
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dependence, ideology, spirituality, and sensory experience) interact to create individual and 

collective place attachment and identity, which can foster social cohesion (Cross, 2015; Manzo, 

2015).  

Collaboration involves regular, transparent communication and engagement around that 

which is shared (e.g., goals, responsibility, risk, knowledge, consequences), and allows actors to 

prioritize the common good over individual self-interest (Dillenbourge, 1999; Kliskey et al., 

2021; Stern, 2011). Collaborative settings are essential for DAPs to enable activation of social 

processes that are an essential prerequisite for establishment of new social and behavioral norms 

and to diffuse behaviors from the group to individual actors and across actors within the group 

(Ehrlich & Levin, 2005; Minkler et al., 2008). Place-based collaboration is more likely to be 

activated in places with stocks of human, social and financial capital from internal and external 

sources, which are necessary to overcome transaction costs (Jablonski et al., 2020; Lubell et al., 

2002), and when the environmental issue (a potential disruption) is more severe (Prokopy et al., 

2014). A community’s readiness to engage in collaborative action as a response to disruption can 

be assessed by measuring its collective attitude, knowledge, ongoing efforts, available resources 

and leadership, and represents opportunity for conservation action (Dannenberg & Barrett, 2018; 

Knight & Cowling, 2006; Oetting et al., 2014). Collaboration can improve the chances of 

meeting socio-ecological goals, but most collaboratives don’t measure outcomes (Wilkins et al., 

2021). 

5.3. Building Communities of Practice 

Proposition #3: Communities of practice activate social processes that enable 

collaborative groups to learn about and socialize complex, new action sets and strengthen their 

capacity to collectively act in increasingly complex ways.   
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Conservation practices are multi-step, complex behaviors that are often poorly 

understood and not well integrated within everyday routine (e.g., planting, tillage, harvest 

procedures in farming; Baumgart-Getz et al., 2012), therefore they may need to be socialized in 

groups before most individuals will adopt them. Conservation practices are not only specific 

technical prescriptions, but “social practices” or mutually constituted, routinized sets of 

behaviors, along with associated mental activities, material resources, knowledge, tools, 

language, processes, and structures (Reckwitz, 2002; Shove, 2010; Shove et al., 2015; Wenger, 

2000). For new practices to remain durable over time, they must become normal, routine, and 

integrated into normal ways of doing things (e.g., conservation practices integrate into farm 

production systems; Church et al., 2020). This implies that conservation practices may not be 

widely adopted unless they are socialized in group settings where social processes that support 

their adoption can be activated.  

Communities of practice are groups of people who engage in ways of doing things 

together (e.g., cooking, practicing agriculture, shopping, etc.) that help activate social processes 

helpful in diffusing action across individuals in the group (Eckert, 2006; Wenger, 2000). They 

are the social settings, processes, and actions in which the feasibility, effectiveness and 

legitimacy of new practices are demonstrated; group and self-efficacy is built; social norms are 

activated; and new actions are internalized by individuals in the group (e.g., attitudes change to 

support new actions; Pickering et al., 2018; Van Bavel et al., 2020; Wenger, 2000; Yoder & 

Chowdbury, 2018). Communities of practice also are social networks, and the individuals within 

them can be viewed as carriers of action (e.g., early adopters) who help diffuse actions across 

individuals in the group (Reckwitz, 2002). Social norms are more influential when they are 

salient (Cialdinia & Goldstein, 2004) and behavioral norms are more influential when visible 
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(Fielding et al., 2005). Communities of practice help to activate normative influences that can be 

powerful influences over change (Cialdini et al., 1990; Farrow et al., 2017).   

Communities of practice typically include collaborative visioning, planning, and goal 

setting, which enables groups to prioritize the common good and share responsibility for it 

(Minkler et al., 2008). Most conservation targets (e.g., biodiversity, air quality, water quality, 

etc.) are common goods, a special set of public goods that may not benefit each individual 

member equally (Hassain, 2018). Common goods are inherently social, because they represent 

compromise and reconciliation between individual and collective interests (Hassain, 2018). 

Linking social goals and ecological goals during the goal-setting stage can help groups find 

common ground, build support for action, and find leverage for strategic reconfiguration by 

asking what systemic elements are common to both environmental and social problems. The 

common vision and goals are vitally important to success because they are the foundations of the 

new system to be configured (Scrase et al., 2009).  

Communities of practice are collaborations that can foster social cohesion through 

familiarity, frequent interaction, shared identity, trust, and reciprocity (Mahajan et al., 2020; 

Olson, 1965; Wenger 2000). Social cohesion is a centripetal force that facilitates convergence 

toward common goals (Ehrlich & Levin 2005; Fehr & Schurtenberger, 2018; Heinrich & Boyd, 

2005). It enables groups to prioritize the “we” over the self-interests of the members, and it helps 

build social capital, which can lead to higher levels of collective action (Auer et al., 2020). A 

recent study found that countries in which people were most in favor of precautionary measures 

for COVID were those that fostered a sense of national attitude of “we’re all in this together” 

(Van Bavel et al., 2020). A variety of community engagement theories help explain how 

collaborative action groups can be maintained, facilitated, and sustained (Kliskey et al., 2021; 
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Margerum, 2008; Sarkissian, 2009; Wilkins et al., 2021). Social cohesion is a source of solidarity 

that can keep groups aligned and together through difficult times and ultimately enable them to 

act in more complex ways and to act more effectively together (Auer et al., 2020; Bruggerman & 

Corten, 2021).  

Proposition #4: Democratic, inclusive decision-making processes produce 

reconfigurations that are fair and acceptable to more people and therefore are more effective 

and durable over time.   

The common good can only be identified by consulting a diversity of perspectives, 

particularly of those who are underrepresented but affected (Pellow, 2019; Salomon et al., 2018; 

Tallis & Lubchenco, 2014). Diversity is dependent on inclusive decision-making because diverse 

perspectives are manifested through inclusion (Sabharwal, 2014). Inclusive process can improve 

the chances that ecological outcomes are met by resolving dissenting views, reducing 

uncertainty, dismantling inequalities, and increasing cooperation with communities most 

immediately affected (Curseu et al., 2017). Research suggests that, when most individuals 

affected by a conservation effort can participate in making and modifying the rules, the effort is 

more likely to be acceptable to local communities, successful, and durable over time (Ostrom, 

2000; Salomon et al., 2018). Transformational change that benefits a wider swath of society 

requires that recognitional, procedural, and distributional justice are pursued as goals and 

achieved as social outcomes conservation (Gooden & Sas-Rolfes, 2020; Pellow, 2019). 

Essential tools to achieve environmental justice outcomes include stakeholder analysis, 

planning, and diverse participation (Vogler et al., 2017), but designing and executing processes 

in which actors share equal power and influence over decisions and outcomes also is essential to 

enable diverse perspectives to be manifested (Calfucura, 2018). An inclusive process must strike 
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a balance between encouraging expression of individual uniqueness and diverse perspectives 

with a sense of belonging, collective identity, and social cohesion toward its common goals and 

group processes (Shore et al., 2018). This balance can produce innovation, legitimacy of 

conservation approaches, greater commitment, and more effective and durable collective action 

(Shore et al., 2011).  

Proposition #5: An iterative learning process fosters shared truth, increases the 

effectiveness of reconfigurations, and increases the group’s ability to adapt to exogenous forces. 

Collaborative monitoring processes are essential elements of transformational change as a 

means of group learning and adaptation within communities of practice, but they also are an 

important social process that improves a group’s capacity to act collectively. A shared source of 

information arising from the integration of science and practical knowledge can generate a 

“shared truth” that supports the common good because it because it engenders trust and provides 

a means of overcoming disagreements and reducing polarization (Radzvlavicius, 2021; Wilmer 

et al., 2018). Collaborative monitoring structures should: (a) recognize complexity, non-linearity, 

and multiple scales; (b) integrate social and ecological variables; (c) be predictive; and (d) 

monitor both outcomes and processes of implementation (Cundill & Fabricus, 2009). Monitoring 

also should bolster the social processes of collaboration by: (a) encouraging ongoing reflection; 

(b) involving decision-makers directly and collaboratively; (c)) feeding directly into decision-

making; and (d) encouraging working toward a system’s potential through collective sense-

making (Cundill & Fabricus, 2009; Sanford, 2019). For example, participants in reconfigurations 

might develop the hypotheses that are tested and evaluated in the field as conservation practices 

are being implemented, and this can demonstrate the effectiveness of a practice and increase its 

legitimacy (Pickering et al., 2018; Wilmer et al., 2018; Yoder et al, 2019). Collaborative 
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monitoring at the watershed scale can dramatically increase cooperation and be a cost-effective 

means of generating useful conservation interventions (Nichols & Williams, 2006; Ostrom, 

1993; Radzvilavicius et al., 2019; Yoder et al., 2019). 

Adaptive management is a valuable process of continual learning to solve problems and 

adjust actions and goals over time, but it is insufficient to address key issues such as connecting 

to broader scales, conflicting stakeholder perspectives, and institutional limitations (Virapongse 

et al., 2016). The TTC posits that iterative learning is broader and more consistent with social 

practice theory wherein conservation practices are envisaged as “activity systems” or relational 

bundles of knowledge, action, and socio-ecological context (West et al., 2018). Under this view, 

practices inherently are relational constructs that are learned, practiced, and evaluated in groups 

that include scientific and practical expertise. Collaborative monitoring processes are structures 

that facilitate these social activities across communities and landscapes (Calfucura, 2018; West 

et al., 2018). This is a departure from common, dominant approaches in which conservation 

practices are informed by external scientific information and viewed as specific, independent 

technical applications and financial transactions that are engaged in by individuals at the parcel 

or farm scale (e.g., U.S. Department of Agriculture, Natural Resources Conservation Service). 

Thus, iterative learning through collaborative monitoring is not a standalone activity but an 

integral structure for reconfiguration as a mechanism for learning, adapting, and socializing new 

practices that are a part of the reconfiguration (Nichols & Williams, 2006).  

5.4. Empowering Catalysts 

Proposition #6: Empowering individual change agents helps recruit actors to engage in 

new actions and produces more innovative and practical solutions.   
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The TTC contends that social change processes interact with agentic processes to 

advance transformational change in unique but complimentary ways. Social processes are a 

convergent influence that helps groups unify and act collectively around common goals, whereas 

agentic processes contribute to change in the opposite way by providing a system with a source 

of diversity, innovation, or variation that can be accessed or will emerges when the system is 

disrupted (Geels, 2011). For example, innovators are essential for change because they are 

already engaged in the behaviors necessary for change, but they represent a small percentage of 

individuals who are acting outside of the current norm (Rogers, 2003). The variation provided by 

diverse actors in the system provides new ideas, inspiration, etc. that are potential sources of 

change. Individuals in positions of power in an organization may be resistant to change because 

they are acting out, promoting, and benefitting from the status quo (Llopis, 2015). Under the 

TTC, leaders are not necessarily in positions of power but are connected and respected agents of 

change throughout the process of reconfiguration. They provide entrepreneurship, facilitation, 

advice, coordination, modelling, networking, inspiration, networking, and trust-building in ways 

that contribute to change (Hussein, 2018; Westley et al., 2013). Leaders may promote 

collaboration by highlighting common ground and shared identity, connecting collaborative 

efforts to policymakers, and modeling their actions to others (Van Bavel et al., 2020). Thus, 

social processes and agentic processes are distinct-but-complimentary influences on 

reconfiguration. Connecting change agents to others can be an effective intervention that diffuses 

new actions across social networks (Neimiec et al., 2021; Neimiec et al., 2019) 

This concept is consistent with actor-systems dynamics theories in which actors and 

systems are recursive, mutually constitutive, and reciprocally deterministic (Bandura, 1977; 

Burns et al., 2002; Dietz & Burns, 1992; Giddens, 1984; Markus & Kitayama, 2010; Oppong, 



 122 

2014). In stable systems, actors may possess little agency, especially when actions are 

unconscious, ineffective at producing change, highly constrained, or have invisible consequences 

(Burns et al., 2002; Dietz & Burns, 1992). System disruptions may remove constraints, creating 

opportunities for individual actors to act independently in ways formerly suppressed by the 

system (Jost et al., 2004). An actor’s degree of agency to create change varies continuously as a 

reverse function of constraint and is relative to actor characteristics, power relations, and other 

factors (e.g., timing; Bandura, 2018; Dietz & Burns, 1992; Elder, 1994).  

In rational choice theory and some collective action frameworks (e.g., Ostrom’s 

Institutional Analysis and Design Framework), agents are conscious, self-interested actors acting 

on intention (Bandura, 2018). In norms-oriented theories, agency is highly constrained by or 

sometimes unconsciously absent from elements of the system such as norms (Bandura, 2018). 

The TTC can accommodate both conscious and unconscious actions, and social practices are 

carried out consistently according to the rules and norms of the system but with some variation 

among actors related to individual characteristics. That diversity is expressed and capitalized 

upon during reconfiguration. Individual actors are neither fully autonomous nor conformist 

“dopes” (Bandura, 2018). This view of agency is consistent with a reciprocally deterministic 

view of the attitude-behavior relationship (Gelfand et al., 2017). In other words, self-perception 

theories emphasize cognitive responses (e.g., attitudes) to behavior (cognitive dissonance; 

Cooper, 2007), (self-perception; Bem, 1972), whereas attitude-behavior theories emphasize the 

other causal direction (e.g., Theory of Reasoned Action; Fishbein & Azjen, 2010), and the TTC 

recognizes both directions. 

5.5. Reconfiguring Systems  
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The configuration of system structures creates the conditions that support or constrain 

coordinated conservation action across multiple actors and at multiple levels in the system. As 

communities of practice harness social process, they build the capacity to act together in 

complex ways. The degree to which collaborative groups use this capacity to restructure their 

local system to support and encourage the actions necessary to achieve their mutual goals is 

critical to achieving transformational change. There are three basic ways to reconfigure a system: 

(a) remove structural constraints and create enabling conditions; (b) reconfigure social networks; 

and (c) change the nature of the content exchanged between actors. Restructuring contributes to 

transformational change by creating action situations that support new behavioral patterns. 

Restructuring helps establish mutually reinforcing feedbacks among new behavioral patterns and 

the processes, rules, material, and physical conditions necessary to practice them, thereby 

sustaining changes in behavioral patterns over space and time (Stokols, 1996). Reconfiguring 

system structures is akin to institutional change because institutions are embedded systems 

(Acheson, 2006).  

Systems thinking, planning, and analysis are subjective, dynamic processes essential for 

strategic restructuring (Foster-Fishman et al., 2007; Knight et al., 2019). Systems planning 

involves: (a) defining the system and diagnosing the problem; (b) identifying fundamental 

elements and patterns of interaction; (c) identifying leverage and power in the system; (d) 

visioning and goalsetting; and (e) developing change strategies that alter deep structure to 

accomplish systemic change goals (Foster-Fishman et al., 2007; Hallet & Hobbs, 2020; Kennedy 

et al., 2017).  Many tools and approaches are available to implement systems thinking, planning, 

and analysis (Abercrombie et al., 2018; Abson et al., 2017; Gray et al., 2013; Kennedy et al., 
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2017; Meadows & Wright, 2008; Omidyar Group, 2021; Stroh, 2015); however, systems 

thinking has not been well integrated into conservation (Knight et al., 2019).  

Proposition #7: Removing structural constraints and creating enabling conditions fosters 

change in behavioral patterns across multiple actors at multiple levels in the system.  

The COVID pandemic in the United States is an example of a disruption that has 

temporarily altered behavioral patterns, but those patterns are more likely to remain if they are 

accompanied by structural change. The pandemic resulted in a dramatic increase in online 

shopping (e.g., Amazon sales increased 200%) which caused retailers to close more than 8,000 

stores in 2020, with another 10,000 expected to close in 2021 (Takefman, B., 2021; Thomas L., 

2021). In this case, the pandemic is a disruption that altered a long-standing behavioral pattern 

(shopping in stores) and subsequently caused a potentially longer-lasting structural change in the 

system (i.e., the absence of physical buildings). In a strategic response to the opportunity created 

by the pandemic disruption, Amazon expanded its infrastructure and refined its order-fulfillment 

process to better enable online shopping (a structural change; Takefman, 2021). The combined 

effect of new constraints (absence of stores) and improved enabling conditions (better online 

shopping process) is an example of reconfiguration, in this case to reshape shopping conditions. 

The new configuration creates action situations that are favor a shift to online shopping.   

This is an example of how restructuring can reconfigure systems in ways that influence 

widespread, long-term behavioral patterns. In conservation, opportunistic, strategic restructuring 

is similarly important to reshape action situations to support the targeted behavioral patterns. 

Reconfiguration may involve re-aligning systems with new mental models (e.g., collaboration), 

strengthening structures and interactions that are already aligned, or creating new structures that 

currently are missing (e.g., a new monitoring system; Foster-Fisherman et al., 2007; Scrase et al., 
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2009). It also may involve creating constraints in the system to discourage negative action (e.g., 

publicly reporting point-source pollutants).  

Leveraging change in one part of the system will lead to desired outcomes only if 

concurrent shifts happen in the relational and compositional elements of the system, suggesting 

that multiple interventions working to reconfigure the system in the same direction will be 

necessary for transformational change (Foster-Fisherman, 2007; Higgins, 2015; Sallis et al., 

2008; Stokols, 1996). For example, in the farmland surrounding the Florida Everglades, multiple 

actors in response to a lawsuit and invasive species research (disruptions that triggered collective 

action), shifted from individual, voluntary, incentive-based conservation approach to a 

collaborative, jointly compliant, regulatory approach (Yoder, et al., 2019; Table 8). These shifts 

involved multiple structural changes adopted in a collaborative setting, including new 

requirements to adopt conservation practices, group compliance standards, monitoring systems, 

social learning through interaction and demonstration, and multi-level governance. This resulted 

in dramatic declines in phosphorus pollution, exceeding initial goals (Yoder et al., 2019). 
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Table 8. Case studies of two successful U.S. reconfigurations 

Features Florida Everglades City of Fort Collins 

Target 314 farmers, businesses, public sector, residential  70,500 residential and business customers 

Place Everglades Agricultural Area (approx. 202,343 ha), FL USA City of Fort Collins, CO, USA (approx. 14,245 ha) 

Goal Reduce Phosphorus pollution from farm fertilizer runoff Improve energy efficiency of buildings 

Common goods Water quality, biodiversity, treasured public place through  Clean air, energy conservation, greenhouse gas reduction, climate 

change reduction 

Outcomes Reduced Phosphorus loads to 55% below baseline exceeding 

goals 

Realization of personal benefits (e.g., cost savings) 

Self-efficacy increased 

 

Tripled enrollment rates in program resulting in 60% greater 

carbon savings and increased Therm savings per home by 70% 

and kWh/home by 50% over the previous program (9,543 

kWh/year/household) 

Converted 44% of assessments into comprehensive home 

upgrades and 52% of projects chose the most comprehensive of 

the 3 packages offered 

Dimensions   

Build 

Communities of 

Practice (social 

processes) 

Targeted watershed rather than individual farmers 

Collective goals linked farmer livelihood/reputational risk 

(individual), protection of treasured place (social) with 

reduced P loading and invasive species impacts (ecological) 

Trainings facilitate peer-to-peer and expert to farmer learning 

Bridging capital and regular formal and informal 

communication facilitated shared understanding and activated 

normative motivations 

Monitoring generates regular feedback on the effectiveness of 

BMPs and increases legitimacy of practices, collective 

efficacy, and innovation 

Regular coordinated action normalizes practices  

Targeted neighborhoods rather than individual homeowners 

Utilized neighbor to neighbor open houses and social network 

recruitment into the program 

The City worked with local contractors and energy efficiency 

providers to collectively redesign the program to meet the needs of 

homeowners, the City’s GHG goals, and local business partners  

Social norms “join your neighbor” (yard signs, brochure boxes) 

All contractors working on these projects increased adoption of a 

new Quality Assurance process using photo documentation 

Currently working with the local MLS to provide home energy 

information to realtors, buyers, and appraisers to incorporate into 

home pricing and appraisals 
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Empower 

Catalysts 

(agentic process) 

Farmer success awards: recognition and success created pride 

in achievement, and activated personal stewardship norms and 

sense of responsibility toward community 

Tried enlisting neighborhood association leaders, but didn’t work 

Tailored messages to different demographic groups 

Reconfigure the 

System 

(structural 

influences) 

Shift from individualized, voluntary incentives to joint 

compliance regulation establishes water quality standard 

Tax imposed to collectively pay for storm water treatment 

areas 

Locally based, transparent monitoring system established  

Permitting program requires each farm to adopt BMPs, but 

only offers socially acceptable practices, and offers flexibility 

On-bill financing 

New coordination between City departments (billing, vendors, 

etc.)  

Repositioned customers in the supply chain to remove barriers 

related to time, complexity, and trust of vendors. 

New intermediary with contractors  

Simplification of choices and selection of packages. 

New financing capital acquired 

New roles for Energy Advisors 

Standardized pricing for certain components, and contractors who 

agreed to the pricing were placed on a rotation for projects 

Free home energy efficiency assessments 

Bundled packages from unbiased city specialist 

Connect Across 

Dimensions 

Coordinated multi-level governance between Sugar Cane 

Growers Coop (local), South Florida Water Management 

District and University of Florida (state) and Everglades 

Forever Act (federal)  

Designated as a Landmark case study and written up as a case 

study in ToolsofChange.org based on impact, innovation, 

replicability, and adaptability. 
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Restructuring in collaborative settings requires that groups come to a collective 

understanding of which structures are most pivotal in the system, how they interact with others, 

and which are most practical to address with limited resources (Foster-Fisherman et al., 2007; 

Higgins, 2015; Reichers et al., 2021). It also involves understanding what differences in the 

system could serve as leverage for change (Abson et al., 2017; Foster-Fisherman et al., 2007; 

Sanford, 2019;). For example, the diverse social and ecological needs of people in the 

community (e.g., employment opportunities, public health, a clean environment) may be at odds 

with narrow goals of the system (e.g., efficiency, profit). How can the system be reconfigured to 

produce more diverse outcomes? Identifying bright spots, or changes that have already been 

made or capacities for change that exist (e.g., a community collaborative with a paid 

coordinator), and capitalizing on them, is also critical (Omidyar Group, 2021).  

Proposition #8: Social networks structure the relationships between actors resulting in 

more effective transmission of change through the system.  

Social networks are the structures of relationships through which the material, 

informational, technological, and social content of a system flows (Summers et al., 2013). 

Network weaving involves understanding and changing the configuration of a social network to 

optimize the system toward common goals (Krebs & Holley, 2006). Transformational change 

depends on an understanding of the dynamic relationships between actors in a system, because 

the way in which these relationships are configured has powerful influence over the spread of 

new behaviors (Kerr & Coviello, 2020; Law, 1992; Lockton, 2012; Summers et al., 2013; Zaheer 

et al., 2010). The networked nature of systems means that flows may not adhere to discrete 

hierarchies (e.g., individual, interpersonal, community, etc.) but instead interact through social 

network linkages. Therefore, understanding the configuration of networks (e.g., density, 
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specificity, cohesiveness, interconnectivity, centralization, etc.) is key to fostering change (Bodin 

et al., 2009; Hearney & Israel, 2008; Latkin & Knowlton, 2016). The structure of social networks 

determines how content flows through the system, which may not adhere to arbitrary hierarchies 

(Henry & Vollan, 2014). 

Meadows (2021) suggests that the structure of information flows is a relatively high 

leverage point for change in systems, but the power of social networks to foster change goes well 

beyond information to any kind of system flow (Zaheer et al., 2010). Attending to and 

intentionally building dense, interconnected social networks can help build and maintain social 

cohesion, build social capital, community support, facilitate learning and innovation through 

social influence, and help groups initiate and coordinate action (Auer et al., 2020; Hearney & 

Israel, 2008). Potential strategic interventions to weave social networks include: (a) changing the 

governance of the network; (b) changing the overall configuration of the network; (c) connecting 

existing actors to each other; (d) adding new actors to fill new roles; and (e) filling structural 

holes (Dietz, 2019; Hoang & Antoncic, 2003; Hoang & Yi, 2015; Kerr & Coviello, 2020; Latkin 

& Knowlton, 2015; Zaheer et al., 2010).  

Networks are the structures through which social content flows, therefore social networks 

represent the combined effect of structural and social influence on behavior. Social networks are 

created, maintained, and changed through social processes (Latkin & Knowlton, 2015). Social 

networks interventions therefore must simultaneously consider the structure of the network, the 

social processes that maintain it, the content that flows through it, and how these elements 

influence behavior (Latkin & Knowlton, 2015). As system structures, social networks also can be 

understood in terms of how they constrain or enabling behavioral patterns, for example, 
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corporate agricultural supply chains can create dependency in farmers that constrains choice in 

ways that make conservation action less possible (Hendrickson et al., 2017).  

Proposition #9: The nature of the content exchanged between actors in a social network 

influences their ability to adopt new conservation actions.  

Content is the material, informational, technological, and social substance (e.g., 

information, money, advice, communications, norms, attitudes, resources, capabilities, trust, 

power, etc.) that flow through social networks and other system structures. (Summers et al., 

2013).  A common conservation intervention is to influence decision-making by providing 

information or financial incentives (Echiaveria, 2005; Prager & Posthumus, 2010; Steg & Vlek, 

2009). The emphasis in the TTC is to expand the scope of what is considered content to include 

social aspects, such as personal support and interpersonal normative communication, and an 

awareness that content flows can influence behavior directly and unconsciously, not just through 

decisions. Information alone is notoriously ineffective at changing behavior, but orienting 

information such that it provides feedback on the effectiveness of action has a stronger effect 

(Fischer, 2008; Lockton, 2012). 

5.6. Connecting Across Dimensions 

Because local-scale reconfigurations are nested socially, spatially, and temporally within 

broader-scale societal transitions, transformational change depends on connecting the changes 

made within local-scale reconfigurations across these dimensions (Geels et al., 2002; Kark et al., 

2015). Connecting across dimensions is a late stage of reconfiguration that can move societal 

transitions along as reconfigurations begin to move into sorting and retention stages (see Table 

6). Connecting across dimensions differs from the common conception of “scaling up” 

frequently used in conservation. “Scaling up” refers to increasing the impact of more local 
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conservation efforts, but this idea falsely implies expanding or replicating a program, innovation, 

skill, or policy that has been proven in one place to another place or across individuals (Battista 

et al., 2017; Holcombe, 2012; Rao & Power, 2019). Scaling up ignores the fact that biophysical 

and social aspects of place vary and interact differently across geographies and influence action 

in different ways (Cheng & Daniels, 2003; Cheng et al., 2003; Prokopy & Genskow, 2015; 

Seamon, 2020). A variety of scientists have suggested that social change strategies developed in 

one place cannot be effectively replicated across geographies without attention to their specific 

attributes (Cheng & Daniels, 2003; Chess & Gibson, 2007; Coenen et al., 2012; Hansen & 

Coenen, 2015; Jablonski et al., 2020; Masterson et al., 2017). Thus, the TTC asserts that 

reconfiguration must take place in local, place-based settings before they are connected across 

socio-political scales and geographies and can become durable over time. 

Proposition #10: Multi-level coordinated governance institutionalizes the common 

elements of successful local reconfigurations, creates consistency in action across social scale 

and actors, and establishes positive feedback between new local norms and high-level policy that 

sustains normative action over time.  

Multi-level governance and polycentric institutional theory explains how 

transformational change may require a mix of diverse, decentralized solutions manifested in 

local reconfigurations and centralized policy that supports and institutionalizes the common 

elements of these reconfigurations (Biggs et al., 2010; McGinnis, 2011; Ostrom, 2005; Rijke et 

al., 2013). These arrangements can address problems in which the scale of management fails to 

match the scale of social and ecological processes, which is common to DAPs (Folke et al., 

2007). To accomplish this, policy leaders must identify the common, successful elements of local 

reconfigurations and incorporate those into overarching policy (e.g., federal) that aligns with and 
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supports policy at lower levels. Policies can support common structural needs of local 

reconfigurations, for example, by providing human and social capital to enable collaboratives to 

succeed, or financial resources for them to collectively implement their plans (Rao & Power, 

2019). Leaders of reconfigurations can connect to higher level political leaders and support these 

kinds of policies. For example, George Floyd’s public murder at the hands of Minneapolis police 

in 2020, led to a bill in the House of Representatives that, if passed, would require several types 

of nationwide policing reforms, including: providing mental health training and assistance for 

officers; collecting use-of-force data; providing de-escalation training; and certifying officers and 

training courses at the federal level (Ray, 2021). These examples of structural reconfiguration 

have already been tested in more than 30 states (Ray, 2021). 

To create durable change over time requires the formation of mutually reinforcing 

feedbacks among groups (social and normative processes) and individuals (individual processes) 

and systemic reconfigurations (policies, processes, procedures, patterns). Policies are ways of 

institutionalizing change that has already occurred in local reconfigurations. Under the TTC, 

policies are viewed as methods of establishing mutually reinforcing feedbacks between new 

social and behavioral norms and formal institutions, as opposed to a “driver” of change which 

suggests a unidirectional, top-down process of change (Green, 2016). The TTC posits policy is a 

means of supporting local change that has already occurred, and in the process, influencing more 

change in places that have not yet adopted the new norms, a multi-directional process (Green, 

2016). Decentralized change also is a more a democratic way of implementing policy than 

conservationists typically deploy and one in which local communities have more control over 

their resources (Salomon et al., 2018; Calfucura, 2018; Horning et al., 2016). It also can be more 

effective at accomplishing environmental objectives (Wright et al., 2016). Multi-level 
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governance therefore helps stabilize new system states over time by fostering these mutually 

reinforcing feedbacks between policies and norms across socio-political scale. In stable systems, 

these norms and policy feedbacks must be continually nurtured and maintained over time across 

multiple societal levels. For example, the Water Sustainability Act of British Columbia 

encourages local place-based governance that is connected through province-wide overarching 

policy (Horning et al., 2016). 

Proposition #11: Connecting local reconfigurations across geographies enables the 

spread of successful reconfigurations through social networks to other geographies 

Connecting across geography implies a form of community-scale diffusion across leaders 

in different reconfigurations (Davidson & Loe, 2014; Mahajan et al., 2020; Mascia & Mills, 

2018), but few community-based conservation efforts utilize this strategy (Cheng et al., 2019). 

Connecting across geography implies forming knowledge networks of reconfiguration leaders to 

facilitate cross-boundary communication, information sharing, capacity sharing, and coordinated 

action (Wheatley & Frieze, 2006; Wyborn, 2015). De-centralized approaches that succeed at 

making these connections can help stimulate novel solutions (Salomon et al., 2018). Bridging 

organizations may serve this connecting role (Rathwell & Peterson, 2012); for example, the 

Monarch Joint Venture coordinates the actions of many other organizations and enables 

communication among them through a website and regular meetings. (Monarch, 2021). 

Proposition #12: Connecting local reconfigurations to the broader, ongoing societal 

transitions accelerates the pace and scale of change by integrating ideas, restructuring 

configurations, and behavioral norms into larger-scale movements.  

Connecting the experiences of place-based collaboratives with the broader, ongoing 

changes in society (e.g., sustainability, agroecology, regenerative agriculture, etc.) can help 
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increase the pace and scale of change by stimulating new collective action in other places. This 

requires identifying the societal transitions underway and tracking endogenous and exogenous 

disruptions that can stimulate additional collective action (Westley et al., 2013). It also involves 

using societal transitions and disruptions as opportunities to communicate the inadequacies of the 

current system to support local values and goals and motivate additional local action in response. 

Creating awareness of disruptions and their potential to impact local communities can motivate 

collaborative groups to act in order to avoid internal or external threats to local values (Calfucura 

et al., 2018).  

6. SUMMARY 

The integration of existing social, agentic, and systemic theoretical perspectives suggests 

that strategic transformational change occurs in place through collaborative reconfiguration, 

which then is connected across multiple dimensions (Figure 12). Change begins when an 

endogenous or exogenous disruption alters or challenges the deep structure of the dominant or 

local system. In response, leaders in local communities inspire others to form collaboratives that 

coalesce around common, mutualistic socio-ecological goals. These groups regularly engage in 

common endeavors; new actions are socialized, and actors learn from each other and establish 

new social and behavioral norms. Through strategic, inclusive collaboration, groups reconfigure 

local systems and formalize and institutionalize new behavior norms into policy, process, and 

practice. Through community-scale diffusion, local reconfigurations are communicated with 

other collaborative groups in other geographies and with actors at higher socio-political scales. 

Through time, the different types of reconfigurations that local collaboratives make are tested 

and adapted as they respond to disruption, and some fail while others succeed. The behavioral 

norms and structural elements of successful reconfigurations are incorporated into multi-level 
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coordinated policy that supports and reinforces them, and, over time, these converge. Divergent 

elements remain locally and represent diversity in the system, which helps maintain resilience to 

future disruption. Through this process, a new, dynamic equilibrium state emerges, and the old 

system is transformed.  

 

 
 

Figure 12. Theory of transformational change 

 

 

7. DISCUSSION 

While socio-ecological systems theorists have advanced a conceptual understanding of 

the interconnections between social and ecological systems, the integration of agentic, social, 

and structural influences and the incorporation of social, spatial, and temporal dimensions into 

these models remain incomplete (Manfredo et al., 2014; Muhar et al., 2017; Redman et al., 2004; 

Restall & Conrad, 2015). The TTC endeavors to integrate insights from various theories into a 

cohesive theory with testable hypotheses useful for explaining past efforts and leading new 
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efforts seeking to create lasting change. Here I review the key points of divergence from existing 

theories.  

The first difference between the TTC and existing theories is the shift from choice to 

action as the key mediator of conservation actions. Much applied research has focused on 

refining Ostrom’s SES Framework and Institutional Design and Analysis Framework, which 

originates from institutional and economic theory (Cole et al., 2019; Collins et al., 2010; Ostrom, 

2009; Polski & Ostrom, 1999). Like Ostrom’s framework, the TTC focuses on how systems 

influence action situations that shape behavior and outcomes. Under Ostrom’s theory, however, 

action situations are viewed as settings in which actors consciously evaluate, deliberate, and 

consider options to make operational, collective, and constitutional choices, often in policy 

settings (Cole et al., 2019; McGinnis, 2011). Ostrom’s theory reinforces the idea that conscious 

evaluations made within the rules and norms structures of the action situation are the primary 

mediators of action (McGinnis, 2011), but this perspective does not account for social and 

cultural theory that suggests systems through action situations also shape behavior directly and 

unconsciously, for example, through cultural ideology, social norms, or ecological factors and 

the built environment that could eliminate conscious choices and opportunities. Action rather 

than choice, therefore, is central in to TTC because action is a more comprehensive mediator 

than choice.  

The TTC builds upon other valuable integrative theories that do not prioritize choice as 

the primary mediator of behavior, but the TTC more comprehensively integrates agentic, 

structural, and systemic perspectives. For example, the TTC incorporates some of the same 

elements (e.g., developing social networks and vision building) as Westley et al.’s (2013) theory 

of transformative agency. Their theory emphasizes the point that agents must act in concert with 
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the evolving context of the systems at the macro level, which creates opportunity for change 

(Westley et al., 2013). This point is critical for transformational change, but their theory is less 

cognizant of the social and systemic processes that constrain agency, and that must be activated 

in these times of opportunity. Additionally, the TTC component “reconfigure the system” aligns 

with the view of Foster-Fishman et al. (2007) that reconfiguring systems is essential to 

transformational change. Their theory, however, is not specific to conservation problems in 

which place requires more emphasis and is focused on the community scale without describing 

the processes of how change moves across social, spatial, and temporal dimensions. Virapongse 

et al. (2016) present a framework for translating socio-ecological systems theory into 

environmental management, and they make some similar conclusions, such as the need for 

monitoring, adaptive learning, collaborative engagement, and learning, but the framework lacks 

attention to process, a key to strategically transformational change. Similarly, Muhar et al.’s 

(2017) model of socio-ecological interaction is an important contribution in that it helps 

conceptualize the components that need integration and how those impact behavioral patterns, 

but it does not explain how change moves across dimensions. Our TTC draws from these efforts 

to produce a more process-oriented theory of change and integrates across dimensions.  

The TTC perhaps is most like Mahajan et al.’s (2020) theory-based framework, which is 

a process-oriented theory that explains how community-based conservation establishes, persists, 

and diffuses across scale. Like the TTC, it incorporates agentic, structural, and systems 

perspectives into a socio-ecological framework; however, it de-emphasizes structural 

reconfiguration by viewing it narrowly and generically as “governance.” Furthermore, it does not 

explicitly integrate across social scales by explaining how mesoscale, place-based collaboratives 
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related to societal change or microlevel individual behavior change. Integration across social 

scale is important to understand and create durable, transformational change.  

8. SUGGESTIONS FOR FUTURE RESEARCH AND APPLICATION 

The components of the TTC and its propositions provide a framework for future research. 

There is a need to validate and refine this theory based on case studies of existing successful and 

unsuccessful collaboratives and other conservation efforts. The TTC provides a framework for 

assessing what elements of reconfiguration are currently taking place, and which of those 

contribute most to success. Each proposition is grounded in past research and provides a testable 

hypothesis, that if examined in comparison to other approaches, can help provides the 

opportunity to advance conservation science and application in more systematic ways.   Case 

studies could determine gaps in the structure of collaboratives that could improve the theory and 

provide insights for intervention (Wilkins et al., 2021). I have conducted two such case studies 

on what I deem as successful reconfigurations, in that they increased adoption and demonstrated 

environmental results (Table 8). In each case, I see many of the elements of the TTC at play, but 

there is no clear evidence that either of them is sufficiently addressing all aspects. Additional 

case studies are needed to validate the theory, help fill gaps, and evaluate the relative importance 

of elements to change in specific contexts. Transformational change is a long-term process which 

calls for the need for longitudinal studies (10 years or more in length) at the scale of the place-

based collaborative (e.g., watershed) that compare the interventions and achievement of 

successful outcomes of reconfiguration in one place to another (Wilkins et al., 2021). Studies 

that take a multi-scale perspective of these collaboratives as nested in broader societal shifts also 

are important. The propositions I suggest should be tested within this research framework. 
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Addressing DAPs will require better diagnostic tools that are able to identify systems 

nodes ripe for intervention and diagnose key structures shaping action situations. This will 

require holistic systems analysis to understand the net effect of interactive system components on 

action situations and behavioral patterns, but current reductionistic scientific methods tend to 

understand system relationships by isolating system components from their broader context, 

which could be a barrier to testing and implementing this theory (Sallis et al., 2008). 

Implementing systems thinking within stakeholder settings will be essential to developing 

collective understandings of how systems shape behavior in specific contexts (Nguyen et al., 

2011), as will mainstreaming innovative techniques of systems analysis (Walters et al., 2016). 

System archetypes have been advanced as short cuts for diagnosing typical systemic problems 

(Stroh, 2015), and there may be ways to simplify and normalize these ways of thinking to 

diagnose systemic conservation issues more clearly, by asking simple questions. For example, 

does the system constrain behavior by limiting choice (e.g., path dependency in agriculture); 

does it provide too many choices or choices that are too complex (e.g., municipal energy 

programs); or are the actions that need to occur misplaced in time or space (e.g., drinking and 

driving)? I suggest that development of diagnostics tools that stem from the TTC could be a 

valuable applied research contribution for conservationists. 

 Overall, the TTC suggests what the primary components of large-scale profession wide 

conservation efforts should entail to be comprehensively contributing to transformational 

change. As such, it could inform the roles of specific organizations and conservation efforts 

within the broader context of the conservation profession. 

9. CONCLUSIONS 
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The power of transformational change lies not in specific theories, but in their 

integration. DAPs are the world’s most pressing conservation issues, and solving these systemic 

problems requires an overarching, testable theory of change that integrates agentic, social, and 

systemic perspectives across multiple dimensions. The TTC is intended to advance the 

conservation fields’ power to strategically produce change by providing a broad, multiscale 

framework for understanding and developing specific strategic change interventions. Future 

research should explore the validity of its propositions and consider the integration of additional 

theories (e.g., political, macro-economic) while maintaining parsimony.  

The TTC represents a significant shift in the conservation profession away from the 

ideology of individual choice to a science-based, multidimensional view of socio-systemic 

change (Virapongse et al., 2016; Table 9). Its adoption would significantly alter what it means to 

practice conservation and would greatly expand the available conservation toolbox. Rather than 

asking how individual behaviors can be changed then scaled up, conservationists would ask how 

systems can be reconfigured in place and diffused across dimensions. This orientation focuses 

conservation on changing the conditions in which behavioral patterns develop, rather than 

changing specific behaviors. Its focus on social and systemic theories of change represents a shift 

toward a more proactive, collaborative, democratic approach that has potential to foster more 

resilient and durable solutions. It is more proactive because it focuses on interventions that 

address root causes that influence conditions that exist prior to action, not correcting (e.g., 

through punishments or rewards at the individual level) behavior that already has been 

encouraged by the system. It is more democratic because it relies on meaningful, collaborative, 

local involvement of a wide range of stakeholders, which is likely to improve local acceptance, 
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legitimacy, and durability (Horning et al., 2016). Finally, decentralized, locally diverse, and 

networked solutions are likely to be more adaptive and resilient to disruption (Biggs et al. 2010). 
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Table 9. A comparison between the current mainstream conservation and transformational change paradigms 

Element Current Transformational Change 

Mental Models Domination, competition, hierarchy, individual, efficiency, 

centralization 

Mutualism, collaboration, democracy, multi-dimensional, 

resilience, localization 

Core Question How do we alter decisions so that many individuals choose to 

conserve?  

How do we reconfigure socio-ecological systems to support 

individual and collective conservation action? 

Pathway Bottom up; starts with individual Middle out; starts with community  

Theory of Change Change individual decisions, remove barriers, and provide 

benefits; aggregate choices and actions; replicate programs 

across scale 

Reconfigure systems in place around mutualistic community-

based, socio-ecological goals; diffuse change through social 

networks and system structures across dimensions  

Key processes Cognitive states and preferences; individual decision-making, 

costs, risks, and incentives; barriers and benefits of specific 

behaviors 

Processes of complex, distributed, networked systems; social; 

agentic; multi-level governance; disruption, transition, and 

reconfiguration 

Primary Methods Provide incentives, information, and education; enact 

financial policy; change attitudes; increase awareness 

Activate social processes; build communities of practice; 

restructure systems; empower catalysts; connect across 

dimensions 

Durability 
Requires sustained external financial inputs across space and 

time; permanent attitude change 

Requires building and sustaining mutually reinforcing 

feedbacks within and across dimensions 
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Acting collectively for the common good is a key to the long-term evolutionary success 

of humans in the past and today (Amel et al., 2017; Boyd & Richerson, 2009; Henrich, 2016; 

Ostrom, 2000). Systems that encourage rather than discourage collective action must be a 

priority for society. The expansion of collaborative conservation over the past 20 years (Koontz 

et al., 2020; Lubell et al., 2002; Wilkins et al., 2021) represents a bright spot for change in 

conservation, but the success of these efforts likely is undermined by the dominant cultural 

paradigm that imagines a private society in which individuals are independent, competitive 

choosers who seek to maximize utility and resources for themselves and their families but not for 

others or broader society (Hussain, 2018; Rawls, 1999). This implies that significant change to 

dominant social systems and the mental models that guide them may be necessary for an 

integrative socio-systemic theory to flourish. Some signs of societal shifts are underway, such as 

efforts to democratize the economy (Bell, 2015; Hewlett Foundation, 2020; Johanisova & Wolf, 

2012; Kelly & Howard, 2019). Rather than just adapting to these societal shifts, conservationists 

could use disruptions as opportunities to stimulate the bigger, more transformational changes 

needed and lead society by providing vision, substance, and tools to make the shift as rapid as 

possible.  
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CHAPTER SIX: CONCLUSION 

 

Transformational change is dramatic change that requires the integration of existing 

theories that incorporate agentic, social, and structural influences across social, spatial, and 

temporal dimensions. Micro-scale theories like those explored in Chapter 2 are useful to 

understand the relationships between cognitive processes and behavior, but they do not address 

social or structural influences. The lack of integration of multiple theoretical perspectives into 

the conservation profession is related to the pervasive adoption of an individual, neoliberal 

cultural bias that influences the theories deemed legitimate. This bias crowds out social and 

systemic perspectives. Chapter 3 is a case study of a neoliberal approach to conservation that 

failed because of its lack of attention to broader socio-political concerns. Chapter 4 describes 

how these broader concerns have been crowded out through a bias toward individual, agentic 

perspectives in conservation science and practice.  

To remedy this problem, the conservation profession will need to better integrate multiple 

theories across multiple dimensions. The TTC proposed in Chapter 5 is intended to provide a 

framework for doing so, and for understanding and developing specific strategic change 

interventions. The proposed TTC represents a significant shift in the conservation profession 

away from the ideology of attitude-behavior-choice to a science-based, multidimensional view of 

socio-systemic change (Virapongse et al., 2016; Figure 12). Its adoption would significantly alter 

what it means to practice conservation and would greatly expand the available conservation 

toolbox. Rather than asking how individual behaviors can be changed and then scaled up, 

conservationists would ask how systems can be reconfigured in place and diffused across 

dimensions. This orientation focuses conservation on changing the conditions in which 
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behavioral patterns develop rather than changing specific behaviors. Its focus on social and 

systemic theories of change represents a shift toward a more proactive, collaborative, 

democratic, approach that has potential to foster more resilient and durable solutions. It is more 

proactive because it focuses on interventions that address root causes that influence conditions 

that exist prior to action, not correcting (e.g., through punishments or rewards at the individual 

level) behavior that is already been encouraged by the system. It is more democratic because it 

relies on meaningful collaborative, local involvement of a wide range of stakeholders which is 

likely to improve local acceptance, legitimacy, and durability (Horning et al., 2016). Finally, 

decentralized, locally diverse, and networked solutions are likely to be more adaptive and 

resilient to disruption (Biggs et al., 2010)    

Acting collectively for the common good is a key to the long-term evolutionary success 

of humans in the past and today (Amel et al., 2017; Henrich, 2016; Boyd & Richerson, 2009; 

Ostrom, 2000). Systems that encourage rather than discourage collective action must be a 

priority for society. The expansion of collaborative conservation over the past 20 years (Koontz 

et al., 2020; Lubell et al., 2002) represents a bright spot for change in conservation, but the 

success of these efforts is likely undermined by the dominant cultural paradigm that imagines a 

private society where individuals are viewed as independent, competitive choosers who seek to 

maximize utility and resources for themselves and their families, but not of others or broader 

society (Hussain, 2018; Rawls, 1999). The emphasis placed on individualistic approaches 

undermines collective action. If we define conservation as collective human action for the 

common good, then conservation is a counterculture endeavor in many places. This implies that 

significant change to dominant social systems and the mental models that guide them may be 

necessary for an integrative socio-systemic theory to flourish. Some signs of these societal shifts 
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are underway (Hewlett Foundation, 2020; Zabel, 2020; Kelly & Howard, 2019; Bell, 2015; 

Johanisova & Wolf, 2012). Rather than just adapting to these societal shifts, conservationists 

could use disruptions to it as opportunities to stimulate the bigger, more transformational 

changes needed, and lead society by providing vision, substance, and tools to make the shift as 

rapid as possible.   



 147 

REFERENCES 

 

Abercrombie, R., Boswell, K., & R. Thomasoo, R. (2018). Thinking big: How to use theory of 

change for systems change (Rep.). London, UK: New Philanthropy Capital. 

Abson, D. J., Fischer, J., Leventon, J., Newig, J., Schomerus, T., Vilsmaier, U., . . . Lang, D. J. 

(2016). Leverage points for Sustainability Transformation. Ambio, 46(1), 30-39. 

https://doi.org/10.1007/s13280-016-0800-y 

Acheson, J. M. (2006). Institutional failure in resource management. Annual Review of 

Anthropology, 35(1), 117-134. https://doi.org/10.1146/annurev.anthro.35.081705.123238 

Ackerman, F., & Gallagher, K. (2000). Getting the prices wrong: The limits of market-based 

environmental policy (Working Paper No. 00-05). Tufts University, Global Development 

and Environment Institute. 

Adams, W. M. (2017). Sleeping with the enemy? Biodiversity conservation, corporations and the 

green economy. Journal of Political Ecology, 24(1), 244-257.  

Adams, W. M., & Hodge, I. D. (2014). New spaces for nature: The re-territorialisation of 

biodiversity conservation under neoliberalism in the UK. Transactions of the Institute of 

British Geographers, 39(4), 574-588. https://doi.org/10.1111/tran.12050 

Ahnström, J., Höckert, J., Bergeå, H. L., Francis, C. A., Skelton, P., & Hallgren, L. (2009). 

Farmers and nature conservation: What is known about attitudes, context factors and 

actions affecting conservation? Renewable Agriculture and Food Systems, 24(1), 38-47. 

Altman, I., & Low, S. M. (1992). Place attachment. In Place attachment (pp. 1-12). Boston, MA: 

Springer.  



 148 

Amel, E., Manning, C., Scott, B., & Koger, S. (2017). Beyond the roots of human inaction: 

Fostering collective effort toward ecosystem conservation. Science, 356(6335), 275-279. 

https://doi.org/10.1126/science.aal1931 

Ardoin, N., Heimlich, J., Braus, J., & Merrick, C. (2013). Influencing conservation action: What 

research says about environmental literacy, behavior, and conservation results. 

(Publication). New York, NY: National Audubon Society. 

Arsel, M., & Büscher, B. (2012). Nature™ Inc.: Changes and continuities in neoliberal 

conservation and market-based environmental policy. Development and Change, 43(1), 

53-78. https://doi.org/10.1111/j.1467-7660.2012.01752.x 

Atwell, R. C., Schulte, L. A., & Westphal, L. M. (2009). Landscape, community, countryside: 

linking biophysical and social scales in US Corn Belt agricultural landscapes. Landscape 

Ecology, 24(6), 791-806. https://doi.org/10.1007/s10980-009-9358-4 

Auer, A. M., Hanson, P., Brady-Fryer, B., Alati-it, J., & Johnson, A. L. (2020). Communities of 

Practice in Alberta Health Services: Advancing a learning organisation. Health Research 

Policy and Systems, 18(1). https://doi.org/10.1186/s12961-020-00603-y 

Auer, A., Von Below, J., Nahuelhual, L., Mastrangelo, M., Gonzalez, A., Gluch, M., . . . Paruelo, 

J. (2020). The role of social capital and collective actions in Natural Capital Conservation 

and Management. Environmental Science & Policy, 107, 168-178. 

https://doi.org/10.1016/j.envsci.2020.02.024 

Balmford, A., & Cowling, R. M. (2006). Fusion or failure? The future of conservation 

biology. Conservation Biology,20(3), 692-695. https://doi.org/10.1111/j.1523-

1739.2006.00434.x 



 149 

Ban, N. C., Mills, M., Tam, J., Hicks, C. C., Klain, S., Stoeckl, N., ... & Chan, K. M. (2013). A 

social–ecological approach to conservation planning: embedding social considerations. 

Frontiers in Ecology and the Environment, 11(4), 194-202. 

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change. 

Psychological Review, 84(2), 191-215. https://doi.org/10.1037/0033-295x.84.2.191 

Bandura, A. (1978). The self system in reciprocal determinism. American Psychologist, 33(4), 

344-358. https://doi.org/10.1037/0003-066x.33.4.344 

Bandura, A. (2007). Reflections on an agentic theory of human behavior. Tidsskrift for Norsk 

Psykologforening, 44(8), 995-1004. 

Bandura, A. (2018). Toward a psychology of human agency: Pathways and reflections. 

Perspectives on Psychological Science, 13(2), 130-136. https://doi.org/ 

10.1177//1745691617699280. 

Barbier, E. B., Burgess, J. C., & Dean, T. J. (2018). How to pay for saving 

biodiversity. Science, 360(6388), 486-488. https://doi.org/10.1126/science.aar3454  

Barker, D. C., & Carman, C. J. (2000). The Spirit of Capitalism? Religious Doctrine, Values, and 

Economic Attitude Constructs. Political Behavior, 22(1), 1-27. 

http://www.jstor.org/stable/1520059 

Barnes, T. J., & Sheppard, E. (1992). Is there a place for the rational actor? A geographical 

critique of the Rational Choice Paradigm. Economic Geography, 68(1), 1. 

https://doi.org/10.2307/144038 

Baron, R. M. & Kenny, D. A.  (1986). The moderator-mediator variable distinction in social 

psychological research: Conceptual, strategic, and statistical considerations. Journal of 

Personality and Social Psychology, 51(6), 1173-1182. 



 150 

Barr, S. (2007). Factors influencing environmental attitudes and behaviors. Environment and 

Behavior, 39(4), 435-473. https://doi.org/10.1177/0013916505283421 

Barry, B., & Bateman, T. S. (1996). A social trap analysis of the management of Diversity. The 

Academy of Management Review, 21(3), 757. https://doi.org/10.2307/259001 

Barthel, S., Crumley, C., & Svedin, U. (2013). Bio-cultural refugia—safeguarding diversity of 

practices for food security and biodiversity. Global Environmental Change, 23(5), 1142-

1152. https://doi.org/10.1016/j.gloenvcha.2013.05.001 

Battista, W., Tourgee, A., Wu, C., & Fujita, R. (2017). How to achieve conservation outcomes at 

scale: An evaluation of scaling principles. Frontiers in Marine Science, 3. 

https://doi.org/10.3389/fmars.2016.00278 

Baumgart-Getz, A., Prokopy, L., & Floress, K. (2012). Why farmers adopt best management 

practices in the United States: A meta-analysis of the adoption literature. Journal of 

Environmental Management, 96(1), 17-25. 

https://doi.org/10.1016/j.jenvman.2011.10.006 

Baumgartner, F. R., Breunig, C., Green-Pedersen, C., Jones, B. D., Mortensen, P. B., 

Nuytemans, M., & Walgrave, S. (2009). Punctuated equilibrium in comparative 

perspective. American Journal of Political Science, 53(3), 603-620. 

https://doi.org/10.1111/j.1540-5907.2009.00389.x 

Baylis, K., Honey-Rosés, J., Börner, J., Corbera, E., Ezzine-de-Blas, D., Ferraro, P. J., . . . 

Wunder, S. (2015). Mainstreaming impact evaluation in nature 

conservation. Conservation Letters, 9(1), 58-64. https://doi.org/10.1111/conl.12180 



 151 

Bean, M. J. (2015). Foreword. In C. J. Donlan (Ed.). Proactive strategies for protecting species: 

Pre-listing conservation and the Endangered Species Act. Oakland, CA: University of 

California Press.  

Beedell, J. & Rehman, T. (2000). Using social-psychologist models to understand farmers’ 

conservation behaviour. Journal of Rural Studies, 16(1), 117-127. 

Bell, K. (2015). Can the capitalist economic system deliver environmental justice? 

Environmental Research Letters,10(12), 125017. https://doi.org/10.1088/1748-

9326/10/12/125017 

Bem, D. J. (1972). Self-perception theory. Advances in Experimental Social Psychology Volume 

6, 1-62. https://doi.org/10.1016/s0065-2601(08)60024-6 

Bengston, D. N. (1994). Changing forest values and ecosystem management. Society and 

Natural Resources, 7, 515-533. 

Bennett, G., Gallant, M., & ten Kate, K. (2017). State of Biodiversity Mitigation 2017: Markets 

and compensation for global infrastructure development. Washington, DC: Ecosystem 

Marketplace. 

Bennett, N. J. (2016). Using perceptions as evidence to improve conservation and environmental 

management. Conservation Biology. https://doi.org/10.1111/cobi.12681 

Bennett, N. J., & Roth, R. (2019). Realizing the transformative potential of conservation through 

the social sciences, arts and humanities. Biological Conservation 229, A6-A8. 

https://doi.org/10.1016/j.biocon.2018.07.023 

Bennett, N. J., Roth, R., Klain, S. C., Chan, K., Christie, P., Clark, D. A., . . . Wyborn, C. (2017). 

Conservation social science: Understanding and integrating human dimensions to 



 152 

improve conservation. Biological Conservation, 205, 93-108. 

https://doi.org/10.1016/j.biocon.2016.10.006 

Bianchi, T. S., DiMarco, S. F., Cowan J. H. Jr., Hetland, R. D., Chapman, P., Day J. W., & 

Allison M. A. (2010). The science of hypoxia in the northern Gulf of Mexico: A review. 

Science of the Total Environment, 408(7), 1471-1484. 

Biggs, C., C., J. Wiseman, and K. Larsen. (2010). Distributed systems: A design model for 

sustainable and resilient infrastructure. Victorian Eco-Innovation Lab, University of 

Melbourne. 

Biggs, C., C., J. Wiseman, and K. Larsen. (2009). Distributed water systems: A networked and 

localized approach for sustainable water services. Victorian Eco-Innovation Lab. 

University of Melbourne.  

Bidaud, C., Hrabanski, M., & Meral, P. (2015). Voluntary biodiversity offset strategies in 

Madagascar. Ecosystem Services, 15, 181-189. 

Biermann, F., Betsill, M., Gupta, J., Kanie, N., Lebel, L., Liverman, D., Schroeder, H., 

Siebenhuner, B., & Zondrevan, R. (2010). Earth systems governance: A research 

framework. International Environmental Agreements: Politics, Law and 

Economics, 10(4), 277–298. 

Bodin, Ö, & Crona, B. I. (2009). The role of social networks in Natural Resource Governance: 

What relational patterns make a difference? Global Environmental Change, 19(3), 366-

374. https://doi.org/10.1016/j.gloenvcha.2009.05.002 

Bolam, F. C., Mair, L., Angelico, M., Brooks, T. M., Burgman, M., Hermes, C., . . . Butchart, S. 

H. (2020). How many bird and mammal extinctions has recent conservation action 

prevented? Conservation Letters, 14(1). https://doi.org/10.1111/conl.12762 



 153 

Bollen, K. A. (1989). A new incremental fit index for general structural equation models. 

Sociological Methods and Research, 17, 303-316. 

Bowles, S. (1998). Endogenous preferences: The cultural consequences of markets and other 

economic institutions. Journal of Economic Literature, 36, 75-111.   

Bowles, S. (2008). Policies designed for self-interested citizens may undermine “the moral 

sentiments”: Evidence from economic experiments. Science, 320, 1605-1609. 

Bowles, S., & Polania-Reyes, S. (2012). Economic incentives and social preferences: Substitutes 

or compliments? Journal of Economic Literature, 52, 368-425. 

Boyd, R., & Richerson, P. J. (2009). Culture and the evolution of human cooperation. 

Philosophical Transactions of the Royal Society B: Biological Sciences, 364(1533), 

3281-3288. https://doi.org/10.1098/rstb.2009.0134 

Bromley, D. W. (2019). Possessive individualism: A crisis of capitalism. New York, NY: Oxford 

University Press. 

Bromley, D. W., & Hodge, I. (1990). Private property rights and presumptive policy 

entitlements: Reconsidering the premises of rural policy. European Review of 

Agricultural Economics, 17(2), 197-214.  

Brooks, T. M., Wright, S. J., & Sheil, D. (2009). Evaluating the success of conservation actions 

in safeguarding tropical forest biodiversity. Conservation Biology, 23(6), 1448-1457. 

https://doi.org/10.1111/j.1523-1739.2009.01334.x 

Brown, W. (2018). Neoliberalism's Frankenstein: Authoritarian freedom in twenty-first century 

“democracies”. Critical Times, 1(1), 60-79. https://doi.org/10.1215/26410478-1.1.60 

Brownlie, S., & Botha, M. (2009). Biodiversity offsets: adding to the conservation estate, or ‘no 

net loss’? Impact Assessment and Project Appraisal, 27, 227-231. 



 154 

Bruggeman, J., & Corten, R. (2021). Social Cohesion and cooperation for public goods. 

Connections, 41(1), 1-6. https://doi.org/10.21307/connections-2019.020 

Buijs, A. (2009). Lay people’s images of nature: Comprehensive frameworks of values, beliefs, 

and value orientations. Society and Natural Resources, 22, 417-432. 

Bull, J., Gordon, A., Law, E., Suttle, K., & Milner‐Gulland, E. (2014). Importance of baseline 

specification in evaluating conservation interventions and achieving no net loss of 

biodiversity. Conservation Biology, 28, 799-809. 

Bull, J., Singh, N., Suttle, K., Bykova, E., Milner-Gulland, E. J. (2015). Creating a frame of 

reference for conservation interventions. Land Use Policy, 49, 273-286. 

Bull, J. W., Suttle, K. B., Gordon, A., Singh, N. J., & Milner-Gulland, E. (2013). Biodiversity 

offsets in theory and practice. Oryx, 47, 369-380. 

Burger Jr, L. W., Evans, K. O., McConnell, M. D., & Burger, L. M. (2019). Private lands 

conservation: A vision for the future. Wildlife Society Bulletin, 43(3), 398-407. 

Burgin, S. (2008). BioBanking: An environmental scientist’s view of the role of biodiversity 

banking offsets in conservation. Biodiversity and Conservation, 17, 807-816. 

Burke, N. J., Joseph, G., Pasick, R. J., & Barker, J. C. (2009). Theorizing social context: 

Rethinking behavioral theory. Health Education & Behavior, 36(5_suppl). 

https://doi.org/10.1177/1090198109335338 

Burnes, B., & Cooke, B. (2012). Kurt Lewin's field theory: A review and re-evaluation. 

International Journal of Management Reviews, 15(4), 408-425. 

https://doi.org/10.1111/j.1468-2370.2012.00348.x 



 155 

Burns, T. R., Baumgartner, T., & DeVille, P. (2002). Actor-system dynamics theory and its 

application to the analysis of modern capitalism. Canadian Journal of Sociology / 

Cahiers Canadiens De Sociologie, 27(2), 211. https://doi.org/10.2307/3341712 

Burns, T, R. & Dietz, T. (1992). Cultural evolution: Social rule systems, selection and human 

agency. International Sociology, 7(3), 259-283. 

https://doi.org/10.1177/026858092007003001  

Burton, R. J. (2004). Seeing through the ‘Good Farmer’s’ eyes: Towards developing an 

understanding of the social symbolic value of ‘productivist’ behavior. Sociologia Ruralis, 

2, 195-215. 

Buscher, B., & Fletcher, R. (2015). Accumulation by conservation. New Political Economy, 

20(2), 273-298. https://doi.org/ 10.1080/13563467.2014.923824. 

Buscher, B., Sullivan, S., Neves, K., Igoe, J., & Brockington, D. (2012). Towards a synthesized 

critique of neoliberal biodiversity conservation. Capitalism Nature Socialism, 23(2), 4-

30. https://doi.org/10.1080/10455752.2012.674149 

Business and Biodiversity Offset Program. (2012). Standard on biodiversity offsets. Washington, 

DC: Author.  

Butchart, S. H., Walpole, M., Collen, B., Van Strien, A., Scharlemann, J. P., Almond, R. E., . . . 

Watson, R. (2010). Global biodiversity: Indicators of recent declines. Science, 328(5982), 

1164-1168. https://doi.org/10.1126/science.1187512 

Calfucura, E. (2018). Governance, land and distribution: A discussion on the political economy 

of community-based conservation. Ecological Economics, 145, 18-26. 

https://doi.org/10.1016/j.ecolecon.2017.05.012 



 156 

Carlisle, L. (2016). Factors influencing farmer adoption of soil health practices in the United 

States: A narrative review. Agroecology and Sustainable Food Systems, 40(6), 583-613. 

https://doi.org/10.1080/21683565.2016.1156596 

Carpenter, S. R., & Brock, W. A. (2008). Adaptive capacity and traps. Ecology and Society, 

13(2). https://doi.org/10.5751/es-02716-130240 

Carreras Gamarra, M. J., Lassoie, J. P., & Milder, J. (2018). Accounting for no net loss: A 

critical assessment of biodiversity offsetting metrics and methods. Journal of 

Environmental Management, 220, 36-43. 

Carreras Gamarra, M. J., & Toombs, T. P. (2017). Thirty years of species conservation banking 

in the U.S.: Comparing policy to practice. Biological Conservation, 214, 6-12. 

Casazza, M. L., Coates, P. S., & Overton, C. T. (2011). Linking habitat selection and brood 

success in greater sage-grouse. In B. K. Sandercock, K. Martin, & G. Segelbacher (Eds.). 

Ecology, Conservation, and Management of Grouse (Studies in Avian Biology). Berkeley, 

CA: University of California Press. 

Casoli, G., & Ramkumar, S. (2020). Plastic pollution in the oceans: A systemic analysis—Status 

quo and possible sustainable solutions. In M. Streit-Bianchi, M. Cimadevila, & W. 

Trettnak (Eds.), Mare plasticum - the plastic sea: Combatting plastic pollution through 

science and art (pp. 221-243). Cham, Switzerland: Springer. https://doi.org/10.1007/978-

3-030-38945-1_11 

Catalano, A. S., Redford, K., Margoluis, R., & Knight, A. T. (2017). Black swans, cognition, and 

the power of learning from failure. Conservation Biology, 32(3), 584-596. 

https://doi.org/10.1111/coi.13045 



 157 

Cheng, A. S., & Daniels, S. E. (2003). Examining the interaction between geographic scale and 

ways of knowing in ecosystem management: A case study of place-based collaborative 

planning. Forest science, 49(6), 841-854. https://doi.org/ 10.1093/forestscience/49.6.841 

Cheng, A. S., Kruger, L. E., & Daniels, S. E. (2003). “Place” as an integrating concept in natural 

resource politics: Propositions for a social science research agenda. Society & Natural 

Resources, 16(2), 87-104. https://doi.org/10.1080/08941920309199 

Chess, C., & Gibson, G. (2001). Watersheds are not equal: Exploring the feasibility of watershed 

management. JAWRA Journal of the American Water Resources Association, 37(4), 775-

782. https://doi.org/10.1111/j.1752-1688.2001.tb05510.x 

Church, S. P., Lu, J., Ranjan, P., Reimer, A. P., & Prokopy, L. S. (2020). The role of systems 

thinking in cover crop adoption: Implications for conservation communication. Land Use 

Policy, 94, 104508. https://doi.org/10.1016/j.landusepol.2020.104508 

Church, T. A., & Burke, P. J. (1994). Exploratory and confirmatory tests of the big five and 

Tellegen’s three and four-dimensional models. Journal of Personality and Social 

Psychology, 66, 93-114.  

Cialdini, R. B., Reno, R. R., & Kallgren, C. A. (1990). A focus theory of normative conduct: 

Recycling the concept of norms to reduce littering in public places. Journal of 

Personality and Social Psychology, 58(6), 1015-1026. https://doi.org/10.1037/0022-

3514.58.6.1015 

Cinner, J. (2011). Social-ecological traps in reef fisheries. Global Environmental Change, 21(3), 

835-839. https://doi.org/10.1016/j.gloenvcha.2011.04.012 



 158 

Coburn, D. (2000). Income inequality, social cohesion and the health status of populations: The 

role of neo-liberalism. Social Science & Medicine, 51(1), 135-146. 

https://doi.org/10.1016/s0277-9536(99)00445-1 

Coenen, L., Benneworth, P., & Truffer, B. (2012). Toward a spatial perspective on sustainability 

transitions. Research Policy, 41(6), 968-979. https://doi.org/10.1016/j.respol.2012.02.014 

Cole, D. H., Epstein, G., & McGinnis, M. D. (2019). The utility of combining the IAD and SES 

frameworks. International Journal of the Commons, 13(1), 244. 

https://doi.org/10.18352/ijc.864 

Collins, S. L., Carpenter, S. R., Swinton, S. M., Orenstein, D. E., Childers, D. L., Gragson, T. L., 

. . . Whitmer, A. C. (2010). An integrated conceptual framework for long‐term social-

ecological research. Frontiers in Ecology and the Environment, 9(6), 351-357. 

https://doi.org/10.1890/100068 

Colorado Habitat Exchange. (2015a). Colorado Greater Sage-Grouse Habitat Quantification 

Tool: A Multi-Scaled Approach for Assessing Impacts and Benefits to Greater Sage-

Grouse Habitat. Scientific methods document, v6.  

Colorado Habitat Exchange. (2015b). Colorado Habitat Exchange: Exchange Manual, v1.2. 

Conservation Measures Partnership. (2013). Open standards for the practice of conservation, 

v.3.0. 

Cook, S. W., & Berrenberg, J. L. (1981). Approaches to encouraging conservation behavior: A 

review and conceptual framework. Journal of Social Issues, 37(2), 73-107. 

https://doi.org/10.1111/j.1540-4560.1981.tb02627.x 

Cooper, J. (2007). Cognitive dissonance: 50 years of a classic theory. London: Sage. 



 159 

Costanza, R., R. de Groot, P. Sutton, S. van der Ploeg, S. J. Anderson, I. Kubiszewski, R. & K. 

Turner. (2014). Changes in the global value of ecosystem services. Global Environmental 

Change 26, 152-158. doi.org/10.1016/j.gloenvcha.2014.04.002 

Cowling, R. M., Knight, A. T., Privett, S. D., & Sharma, G. (2010). Invest in opportunity, not 

inventory of hotspots. Conservation Biology, 24(2), 633-635. 

https://doi.org/10.1111/j.1523-1739.2009.01342.x 

Cross, J. E. (2015). Processes of place attachment: An interactional framework. Symbolic 

Interaction, 38(4), 493-520. https://doi.org/10.1002/symb.198 

Cundill, G., & Fabricius, C. (2009). Monitoring in adaptive co-management: Toward a learning-

based approach. Journal of Environmental Management, 90(11), 3205-3211. 

https://doi.org/10.1016/j.jenvman.2009.05.012 

Curran, M., Hellweg, S., & Beck, J. (2014). Is there any empirical support for biodiversity offset 

policy? Ecological Applications, 24, 617-632. 

Czap, N., Czap, H. Khachaturyan, M., Lynn, G. D., & Burback, M. (2012). Walking in the shoes 

of others: Experimental testing of dual-interest and empathy in environmental choice. 

Journal of Socio-Economics, 41, 641-653. 

D’Adda, G. (2011). Motivation crowding in environmental protection: Evidence from artefactual 

field experiment. Ecological economics, 70, 2083-2097. 

Dannenberg, A., & Barrett, S. (2018). Cooperating to avoid catastrophe. Nature Human 

Behaviour, 2(7), 435-437. https://doi.org/10.1038/s41562-018-0374-8 

David, M. B., McIsaac, G. F., Schnitkey, G. D., Czapar, G. F., & Mitchell C. A. (2014). Science 

Assessment to Support an Illinois Nutrient Loss Reduction Strategy. Urbana, IL: 

University of Illinois at Urbana-Champaign, College of Agricultural, Consumer, and 



 160 

Environmental Sciences. Retrieved from 

http://biogeochemistry.nres.illinois.edu/Biogeochem_lab/Science_documents/Illinois_Sci

ence_Assessment_Report_May_6.pdf 

Davidson, S. L. & de Loe, R. C. (2014). Watershed governance: Transcending boundaries. Water 

Alternatives, 7(2), 367-387. 

Davis et al. (2015). 

de Haan, J. H., & Rotmans, J. (2011). Patterns in transitions: Understanding complex chains of 

change. Technological Forecasting and Social Change, 78(1), 90-102. 

https://doi.org/10.1016/j.techfore.2010.10.008 

de la Sablonnière, R., & Taylor, D. M. (2020). A social change framework for addressing 

collective action: Introducing collective inertia. Current Opinion in Psychology, 35, 65-

70. https://doi.org/10.1016/j.copsyc.2020.03.006 

DeFries, R., & Nagendra, H. (2017). Ecosystem management as a wicked problem. Science, 356, 

265-270. https://doi.org/10.1126/science.aal1950 

Devictor, V. (2015). When conservation challenges biodiversity offsetting. Biological 

Conservation, 192, 483-484. 

Dietz, T. (2020). Governing regenerative development. In Caniglia, B., Frank, B., Knott, J. R., 

Sagendorf, K.S & Wilkerson, E. A. (Eds.), Regenerative Urban Development, climate 

change and the common good (pp. 93-114). Abingdon, Oxon, UK: Routledge. 

Dhondt, G. L. (2012). The relationship between mass incarceration and crime in the Neoliberal 

period in the United States (Doctoral dissertation, 2012). Amherst, MA: University of 

Massachusetts Amherst. https://doi.org/10.7275/4xa6-js81 



 161 

Diaz, S. J., & Rosenberg, R. (2008). Spreading dead zones and consequences for marine 

ecosystems. Science, 321, 926-929. https://doi.org/10.1126/science.1156401 

Díaz, S., Settele, J., Brondízio, E. S., Ngo, H. T., Agard, J., Arneth, A., . . . Zayas, C. N. (2019). 

Pervasive human-driven decline of life on Earth points to the need for transformative 

change. Science, 366(6471). https://doi.org/10.1126/science.aax3100 

Dietz, T., & Burns, T. R. (1992). Human agency and the Evolutionary Dynamics of Culture. 

Acta Sociologica, 35(3), 187-200. https://doi.org/10.1177/000169939203500302 

Donlan, C.J., & Rothacker, C. (2015). An introduction to pre-listing conservation. In C. J. 

Donlan (Ed.), Proactive strategies for protecting species: Pre-listing conservation and 

the Endangered Species Act. Oakland, CA: University of California Press.  

Doswald, N., Barcellos-Harris, M., Jones, M., Pilla, E., & Mulder, I. (2012). Biodiversity offsets: 

voluntary and compliance regimes. A review of existing schemes, initiatives and guidance 

for financial institutions. Cambridge, UK: UNEP-WCMC. 

Dowling, J., & Pfeffer, J. (1975). Organizational legitimacy: Social values and organizational 

behavior. Pacific Sociological Review, 18, 122-136. 

Druschke, C. G. (2013). Watershed as common-place: Communicating for conservation at the 

watershed scale. Environmental Communication, 7(1), 80-96. 

https://doi.org/10.1080/17524032.2012.749295 

Dupont, V. (2017). Biodiversity offsets in NSW Australia: The biobanking scheme versus 

negotiated offsets in urban areas. Journal of Environmental Law, 29, 75-100. 

Echeverria, J. D. (2005). Regulating versus paying landowners to protect the environment. 

Journal of Land, Resources, & Environmental Law, 26, 1-46. 



 162 

Eckert, P. (2006). Communities of practices. In E. K. Brown & A. Anderson (Eds.), The 

encyclopedia of language & linguistics. Amsterdam: Elsevier. 

Ehrlich, P. R., & Levin, S. A. (2005). The evolution of norms. PLoS Biology, 3(6). 

https://doi.org/10.1371/journal.pbio.0030194 

Elder, G. H., Jr. (1994). Time, human agency, and social change: Perspectives on the life course. 

Social Psychology Quarterly, 57(1), 4. https://doi.org/10.2307/2786971 

Elster, J. (1989). Social norms and economic theory. Journal of Economic Perspectives, 3(4), 99-

117. https://doi.org/10.1257/jep.3.4.99 

Environmental Working Group’s Farm Subsidy Database (n.d.). Retrieved July 2015, from 

http://farm.ewg.org/progdetail.php?fips=17000&progcode=totalcons&regionname=Illino

is 

EPA (2021). Mississippi River/Gulf of Mexico Task Force. Environmental Protection Agency. 

https://www.epa.gov/ms-htf/northern-gulf-mexico-hypoxic-zone 

Farrow, K., Grolleau, G., & Ibanez, L. (2017). Social norms and pro-environmental behavior: A 

review of the evidence. Ecological Economics, 140, 1-13. 

https://doi.org/10.1016/j.ecolecon.2017.04.017 

Fehr, E., & Schurtenberger, I. (2018). Normative foundations of human cooperation. Nature 

Human Behaviour, 2(7), 458-468. https://doi.org/10.1038/s41562-018-0385-5 

Ferraro, P. J. & A. Kiss. 2002. Direct payments to conserve biodiversity. Science 298, 1718-

1719. 

Fielding, K. S., Terry, D. J., Masser, B. M., Bordia, P., & Hogg, M. A. (2005). Explaining 

landholders' decisions about riparian zone management: The role of behavioural, 



 163 

normative, and control beliefs. Journal of Environmental Management, 77(1), 12-21. 

https://doi.org/10.1016/j.jenvman.2005.03.002 

Fischer, C. (2008). Feedback on household electricity consumption: A tool for saving energy? 

Energy Efficiency, 1(1), 79-104. https://doi.org/10.1007/s12053-008-9009-7 

Fischer, C. S. (2008). Paradoxes of American individualism. Sociological Forum, 23(2), 363-

371. https://doi.org/10.1111/j.1573-7861.2008.000066.x 

Fischer, E. B. (2008). The importance of context in understanding behavior and promoting 

health. Annals of Behavioral Medicine, 35, 3-18. https://doi.org/10.1007/s12160-

00709001-z 

Fischer, J., & Riechers, M. (2019). A leverage points perspective on sustainability. People and 

Nature, 1(1), 115-120. 

Fischer-Kowalski, M., & Rotmans, J. (2009). Conceptualizing, observing, and influencing 

social-ecological transitions. Ecology and Society, 14(2), 3. https://doi.org/10.5751/es-

02857-140203 

Fishbein, M., & Ajzen, I. (2010). Predicting and changing behavior: The reasoned action 

approach. New York: Taylor & Francis Group. 

Fitchen, J. M. (1987). Cultural aspects of environmental problems: Individualism and chemical 

contamination of groundwater. Science, Technology, & Human Values, 12(2), 1-12. 

https://doi.org/10.1177/016224398701200201 

Fitzsimmons, P. (2002). Neoliberalism and education: the autonomous chooser. Radical 

Pedagogy 4(2). https://radicalpedagogy.icaap.org/content/issue4_2/04_fitzsimons.html 



 164 

Fletcher, R. (2012). Using the master’s tools? Neoliberal conservation and the evasion of 

inequality. Development and Change, 43(1), 295-317. https://doi.org/10.1111./j.1467-

7660.2011.01751.x 

Fletcher, R. (2020). Neoliberal conservation. Oxford Research Encyclopedia of Anthropology. 

https://doi.org/10.1093/acrefore/9780190854584.013.300 

Fletcher, R., & Buscher, B. (2017). The PES conceit: Revisiting the relationship between 

payments for environmental services and neoliberal conservation. Ecological Economics, 

132, 224-231. https://doi.org/10.1016/j.ecolecon.2016.11.002 

Fligstein, N., & McAdam, D. (2012). A theory of fields. Oxford University Press. 

Folke, C., Pritchard, L., Jr., Berkes, F., Colding, J., & Svedin, U. (2007). The problem of fit 

between ecosystems and institutions: Ten years later. Ecology and Society, 12(1). 

https://doi.org/10.5751/es-02064-120130 

Forest Trends (2021). https://www.forest-trends.org/who-we-are/initiatives/who-we-

areinitiativesecosystem-marketplace/ 

Foster-Fishman, P. G., & Behrens, T. R. (2007). Systems change reborn: Rethinking our 

theories, methods, and efforts in human services reform and community-based change. 

American Journal of Community Psychology, 39(3-4), 191-196. 

https://doi.org/10.1007/s10464-007-9104-5 

Fox, H. E., Christian, C., Nordby, J. C., Pergams, O. R., Peterson, G. D., & Pyke, C. R. (2006). 

Perceived barriers to integrating social science and conservation. Conservation Biology, 

20(6), 1817-1820. https://doi.org/10.111/j.1523-1739.2006.00598.x 



 165 

Frey B. S., & Jegen, R. (1999). Motivational crowding theory: A survey of empirical evidence 

(Working Paper Series ISSN 1424-0459). Institute for Empirical Research in Economics, 

University of Zurich.  

Frey, B. S., & Oberholzer-Gee, F. (1997). The cost of price incentives: an empirical analysis of 

motivation crowding-out. American Economic Review 87, 746-755. 

Frey B. S., & Stutzer, A. (2006). Environmental morale and motivation (Working Paper Series 

2006-17). Institute for Empirical Research in Economics, University of Zurich. 

Freyfogle, E. (1999). Aldo Leopold on private land. In C. Meine & R. L. Knight (Eds.), The 

essential Aldo Leopold: Quotations and commentaries (pp. 155-167). Madison: The 

University of Wisconsin Press. 

Freyfogle, E. (2006). Conservation biology and law: Only a start. Conservation Biology, 20(3), 

679-680. https://doi.org/10.1111/j.1523-1739.2006.00433.x 

Freyfogle, E. (2007). On private property: Finding common ground on the ownership of land. 

Boston: Beacon Press. 

Freyfogle E. (2012). Leopold’s last talk. Washington Journal of Environmental Law & Policy, 2, 

236-281. 

Friedman, D., & Hechter, M. (1988). The contribution of rational choice theory to 

macrosociological research. Sociological Theory, 6(2), 201. 

https://doi.org/10.2307/202116 

Fulton, D. C., Manfredo, M. J., & Lipscomb, J. (1996). Wildlife value orientations: A conceptual 

and measurement approach. Human Dimensions of Wildlife, 2, 24-47. 



 166 

Galik, C. S., BenDor, T. K., DeMeester, J., & Wolfe, D. (2017). Improving habitat exchange 

planning through theory, application, and lessons from other fields. Environmental 

Science & Policy, 73, 45-51. 

Game, E. T., Meijaard, E., Sheil, D., & McDonald-Madden, E. (2013). Conservation in a wicked 

complex world; challenges and solutions. Conservation Letters, 7(3), 271-277. 

https://doi.org/10.1111/conl.12050 

Gardner, T. A., Von Hase, A., Brownlie, S., Ekstrom, J. M., Pilgrim, J. D., Savy, C. E., . . . ten 

Kate, K. (2013). Biodiversity offsets and the challenge of achieving no net loss. 

Conservation Biology, 27, 1254-1264. 

Geels, F. W. (2011). The multi-level perspective on sustainability transitions: Responses to seven 

criticisms. Environmental Innovation and Societal Transitions, 1(1), 24-40. 

https://doi.org/10.1016/j.eist.2011.02.002 

Geels, F. W. (2002). Technological transitions as evolutionary reconfiguration processes: A 

multi-level perspective and a case-study. Research Policy, 31(8-9), 1257-1274. 

https://doi.org/10.1016/s0048-7333(02)00062-8 

Gelfand, M. J., Harrington, J. R., & Jackson, J. C. (2017). The strength of social norms across 

human groups. Perspectives on Psychological Science, 12(5), 800-809. 

https://doi.org/10.1177/1745691617708631 

Gielen, A. C., & Green, L. W. (2015). The impact of policy, environmental, and educational 

interventions: a synthesis of the evidence from two public health success stories. Health 

Education & Behavior, 42(1_suppl), 20S-34S. 

https://doi.org/10.1177/1090198115570049 



 167 

Gersick, C. J. (1991). Revolutionary change theories: A multilevel exploration of the punctuated 

equilibrium paradigm. The Academy of Management Review, 16(1), 10-36. 

https://doi.org/10.2307/258605 

Gibbons, P., & Lindenmayer, D. B. (2007). Offsets for land clearing: No net loss or the tail 

wagging the dog? Ecological Management & Restoration, 8, 26-31. 

Giddens, A. (1984). Elements of the theory of structuration. 

Gneezy, U., & Rustichini, A. (2000). Pay enough or don’t pay at all. Quarterly Journal of 

Economics, 115, 791-810. 

Gneezy, U., Meier, S. & Rey-Biel., P. (2011). When and why incentives (don’t) work to modify 

behavior. Journal of Economic Perspectives, 25, 1-21. 

Godden, D. P., & Vernon, D. (2003). Theoretical issues in using offsets for managing 

biodiversity. Paper presented at the Annual Conference of the Australian Agricultural and 

Resource Economics Society, Fremantle, Australia.  

Gooden, J., & ’t Sas-Rolfes, M. (2019). A review of critical perspectives on private land 

conservation in academic literature. Ambio, 49(5), 1019-1034. 

https://doi.org/10.1007/s13280-019-01258-y 

Gordon, A., Bull, J. W., Wilcox, C., & Maron, M. (2015). Perverse incentives risk undermining 

biodiversity offset policies. Journal of Applied Ecology, 52, 532-537. 

Gray, S., Sterling, E. J., Aminpour, P., Goralnik, L., Singer, A., Wei, C., . . . Norris, P. (2019). 

Assessing (social-ecological) systems thinking by evaluating cognitive maps. 

Sustainability, 11(20), 5753. https://doi.org/10.3390/su11205753 

Green, D. (2016). How change happens (p. 288). Oxford University Press. 



 168 

Griskevicius, V., Cialdini, R. B., & Goldstein, N. J. (2008). Social norms: An underestimated 

and underemployed lever for managing climate change. International Journal of Social 

Change, 5-13. 

Groeneveld, J., Müller, B., Buchmann, C., Dressler, G., Guo, C., Hase, N., . . . Schwarz, N. 

(2017). Theoretical foundations of human decision-making in agent-based land use 

models – a review. Environmental Modelling & Software, 87, 39-48. 

https://doi.org/10.1016/j.envsoft.2016.10.008 

Guerrero, A. M., Bennett, N. J., Wilson, K. A., Carter, N., Gill, D., Mills, M., . . . Nuno, A. 

(2018). Achieving the promise of integration in social-ecological research: A review and 

prospectus. Ecology and Society, 23(3). https://doi.org/10.5751/es-10232-230338 

Hallett, L. M., & Hobbs, R. J. (2020). Thinking systemically about ecological interventions: 

What do system archetypes teach us? Restoration Ecology, 28(5), 1017-1025. 

https://doi.org/10.1111/rec.13220 

Hänsel, M. C., Drupp, M. A., Johansson, D. J., Nesje, F., Azar, C., Freeman, M. C., . . . Sterner, 

T. (2020). Climate economics support for the UN climate targets. Nature Climate 

Change, 10(8), 781-789. https://doi.org/10.1038/s41558-020-0833-x 

Hansen, T., & Coenen, L. (2015). The geography of sustainability transitions: Review, synthesis 

and reflections on an emergent research field. Environmental Innovation and Societal 

Transitions, 17, 92-109. https://doi.org/10.1016/j.eist.2014.11.001 

Hartmann, A., & Linn, J. F. (2008). Scaling up: A framework and lessons for development 

effectiveness from literature and practice (Working Paper 5). Wolfensohn Center for 

Development. 

Harvey, D. (2005). A brief history of neoliberalism. Oxford University Press.  



 169 

Hayduk, L. A. (1987). Structural equation modeling with LISREL: Essentials and advances. 

Baltimore, MD: The Johns Hopkins University Press. 

Heaney, C. A., & Israel, B. A. (2008). Social networks and social support. In K. Glanz, B. K. 

Rimer, & K. Viswanath (Eds.), Health behavior and health education: Theory, research, 

and practice (pp. 189-210). Jossey-Bass.  

Heath, J. (2005). Methodological individualism. Retrieved January 2021, from 

https://plato.stanford.edu/entries/methodological-individualism/ 

Hechter, M. 1983. The Microfoundations of Macrosociology. Temple University Press 

Heimlich, J. E. & N. M. Ardoin. 2008. Understanding behavior to understand behavior change: a 

literature review. Environmental Education Research, 14(3), 215-237. 

doi.org/10.1080/13504620802148881. 

Hendrickson, M., Howard, P. H., & Constance, D. H. (2017). Power, food and agriculture: 

Implications for farmers, consumers and communities. SSRN Electronic Journal. 

https://doi.org/10.2139/ssrn.3066005 

Herbert, S., & Brown, E. (2006). Conceptions of space and crime in the punitive neoliberal city. 

Antipode, 38(4), 755-777. https://doi.org/10.1111/j.1467-8330.2006.00475.x 

Henry, A. D., & Vollan, B. (2014). Networks and the challenge of sustainable development. 

Annual Review of Environment and Resources, 39(1), 583-610. 

https://doi.org/10.1146/annurev-environ-101813-013246 

Hewlett Foundation. (2020, December 8). Hewlett Foundation announces new, five-year $50 

million Economy and Society Initiative to support growing movement to replace 

neoliberalism [Press release]. Retrieved from https://hewlett.org/newsroom/hewlett-



 170 

foundation-announces-new-five-year-50-million-economy-and-society-initiative-to-

support-growing-movement-to-replace-neoliberalism/ 

Higgins, V., & Lockie, S. (2002). Re-discovering the social: Neo-liberalism and hybrid practices 

of governing in rural natural resource management. Journal of Rural Studies, 18(4), 419-

428. https://doi.org/10.1016/s0743-0167(02)00034-7 

Hillman, M., & Instone, L. (2010). Legislating nature for biodiversity offsets in New South 

Wales. Australia Social & Cultural Geography, 11, 411-431. 

Hoang, H., & Antoncic, B. (2003). Network-based research in entrepreneurship. Journal of 

Business Venturing, 18(2), 165-187. https://doi.org/10.1016/s0883-9026(02)00081-2 

Hoang, H., & Yi, A. (2015). Network-based research in entrepreneurship: A decade in review. 

Foundations and Trends in Entrepreneurship, 11(1), 1-54. 

https://doi.org/10.1561/0300000052 

Hobbs, R. J., Hallett, L. M., Ehrlich, P. R., & Mooney, H. A. (2011). Intervention ecology:  

Applying ecological science in the twenty-first century. BioScience, 61(6), 442-450. 

Hodgson, G. M. (2000). The concept of emergence in social sciences: Its history and importance. 

Emergence, 2(4), 65-77. https://doi.org/10.1207/s15327000em0204_08 

Hofstede, G. (2001). Culture’s consequences: Comparing values, behaviors, institutions, and 

organizations across nations. Thousand Oaks, CA: Sage. 

Holcombe, S. (2012, May). Lessons from practice: Assessing scalability (Rep. No. 70767). 

Retrieved from 

https://documents1.worldbank.org/curated/en/100841468314670599/pdf/707670ESW0P1

190essons0from0Practice.pdf 



 171 

Holmes G., & Cavanagh, C. J. (2016). A review of the social impacts of neoliberal conservation: 

Formations, inequalities, contestations. Geoforum, 75, 199-209. 

https://doi.org/10.1016/j.geoforum.2016.07.014 

Homans, G. C. (1967). The Nature of Social Science. New York: Harcourt, Brace and World. 

Homer, P. M., & Kahle, L. R. (1988). A structural equation test of the value-attitude-behavior 

hierarchy. Journal of Personality and social Psychology, 54(4), 638. 

Horning, D., Bauer, B. O., & Cohen, S. J. (2016). Missing bridges: Social network 

(dis)connectivity in water governance. Utilities Policy, 43, 59-70. 

https://doi.org/10.1016/j.jup.2016.06.006 

Huaco, G. A., (1986). Ideology and general theory: The case of sociological functionalism. 

Society for Comparative Study of Society and History, 28(1), 34-54. 

Hussein W. (2018). The common good. In Stanford Encyclopedia of Philosophy. Retrieved from 

https://plato.stanford.edu/archives/spr2018/entries/common-good/ 

Igoe, J., Neves, K., & Brockington, D. (2010). A spectacular eco-tour around the historic bloc: 

Theorizing the convergence of biodiversity conservation and capitalist expansion. 

Antipode, 42(3), 486-512. https://doi.org/10.1111/j.1467-8330.2010.00761.x 

Jablonski, K. E., Dillon, J. A., Hale, J. W., Jablonski, B. B., & Carolan, M. S. (2020). One place 

doesn't fit all: Improving the effectiveness of sustainability standards by accounting for 

place. Frontiers in Sustainable Food Systems, 4. 

https://doi.org/10.3389/fsufs.2020.557754 

Jackson-Smith, D., Kreuter, U., & Krannich, R. S. (2005). Understanding the 

multidimensionality of property rights orientations: Evidence from Utah and Texas 

ranchers. Society and Natural Resources, 18, 587-610. 



 172 

Jellinek, S., Wilson, K. A., Hagger, V., Mumaw, L., Cooke, B., Guerrero, A. M., . . . & Standish, 

R. J. (2019). Integrating diverse social and ecological motivations to achieve landscape 

restoration. Journal of Applied Ecology, 56(1), 246-252. 

Johanisova, N., & Wolf, S. (2012). Economic democracy: A path for the future? Futures, 44(6), 

562-570. https://doi.org/10.1016/j.futures.2012.03.017 

Johns, G. (2006). The essential impact of context on organizational behavior. Academy of 

Management Review, 31(2), 386-408. https://doi.org/10.5465/amr.2006.20208687  

Jones, K. R., Venter, O., Fuller, R. A., Allan, J. R., Maxwell, S. L., Negret, P. J., & Watson, J. E. 

(2018). One-third of global protected land is under intense human pressure. Science, 

360(6390), 788-791. https://doi.org/10.1126/science.aap9565  

Jones, N. A., Ross, H., Lynam, T., Perez, P., & Leitch, A. (2011). Mental models: An 

interdisciplinary synthesis of theory and methods. Ecology and Society, 16(1). 

https://doi.org/10.5751/es-03802-160146  

Jones, N. A., Shaw, S., Ross, H., Witt, K., & Pinner, B. (2016). The study of human values in 

understanding and managing social-ecological systems. Ecology and Society, 21, 15. 

Jöreskog, K.G., & Sörbom, D. (2015). LISREL 9.20 for Windows. Skokie, IL: Scientific 

Software International, Inc. 

Jost, J. T. (2018). A quarter century of system justification theory: Questions, answers, 

criticisms, and societal applications. British Journal of Social Psychology, 58(2), 263-

314. https://doi.org/10.1111/bjso.12297  

Kark, S., Tulloch, A., Gordon, A., Mazor, T., Bunnefeld, N., & Levin, N. (2015). Cross-

boundary collaboration: Key to the conservation puzzle. Current Opinion in 

Environmental Sustainability, 12, 12-24. https://doi.org/10.1016/j.cosust.2014.08.005  



 173 

Keeler, B. L., B. J. Dalzell, J. D. Gourevitch, P. L. Hawthorne, K. A. Johnson, & R. R. Noe. 

2019. Putting people on the map improves the prioritization of ecosystem services. 

Frontiers in Ecology & Environment, 1793), 151-156. https://doi.org/10.1002/fee.2004. 

Keizer, K., & Schultz, P.W. (2018). Social norms and pro‐environmental behaviour. In L. S. 

Steg, & J. I. M. de Groot (Eds.), Environmental Psychology: An Introduction (pp. 179-

188). Chichester England: Wiley-Blackwell. 

Kelly, M., & Howard, T. (2019). The making of a democratic economy: Building prosperity for 

the many, not just the few. BK Berrett-Koehler Publishers, Inc.  

Kemp, R., Loorbach, D., & Rotmans, J. (2007). Transition management as a model for managing 

processes of co-evolution towards sustainable development. International Journal of 

Sustainable Development & World Ecology, 14(1), 78-91. 

https://doi.org/10.1080/13504500709469709  

Kennedy, E., Gladek, E., & Roemers, G. (2018). Using systems thinking to transform society. 

Metabolic. Retrieved from https://www.metabolic.nl/publication/using-systems-thinking-

to-transform-society/  

Keppel, G., Morrison, C., Watling, D., Tuiwawa, M. V., & Rounds, I. A. (2012). Conservation in 

tropical Pacific Island countries: Why most current approaches are failing. Conservation 

Letters, 5(4), 256-265. https://doi.org/10.1111/j.1755-263x.2012.00243.x  

Kerr, J., & Coviello, N. (2020). Weaving network theory into effectuation: A multi-level 

reconceptualization of effectual dynamics. Journal of Business Venturing, 35(2), 105937. 

https://doi.org/10.1016/j.jbusvent.2019.05.001 

Kim, D. H. (1999). Introduction to systems thinking. Pegasus Communications, Inc. 



 174 

Kirkwood, S., McKinlay, A., & McVittie, C. (2013). The mutually constitutive relationship 

between place and identity: The role of place‐identity in discourse on asylum seekers and 

refugees. Journal of Community & Applied Social Psychology, 23(6), 453-465. 

Kling, C. (2013). State level efforts to regulate agricultural sources of water quality impairment. 

Choices: The magazine of food, farm, and resource issues. Agriculture and Applied 

Economics Association.  

Kliskey, A., Williams, P., Griffith, D. L., Dale, V. H., Schelly, C., Marshall, A.-M., Gagnon, V. 

S., Eaton, W. M., & Floress, K. (2021). Thinking big and thinking small: A conceptual 

framework for best practices in community and stakeholder engagement in food, energy, 

and Water Systems. Sustainability, 13(4), 2160. https://doi.org/10.3390/su13042160  

Klucholn, F. R., & Strodbeck, F.L. (1961). Variations in value orientations. Oxford, UK: Row 

Peterson. 

Knight, A. T., Cowling, R. M., & Campbell, B. M. (2006). An operational model for 

implementing conservation action. Conservation Biology, 20(2), 408-419. 

https://doi.org/10.1111/j.1523-1739.2006.00305.x  

Knight, A. T., Rodrigues, A. S. L., Strange, N., Tew, T., & Wilson, K. A. (2013). Designing 

effective solutions to conservation planning problems. Key Topics in Conservation 

Biology 2, 362-383. https://doi.org/10.1002/9781118520178.ch20  

Knight, A. T., Cook, C. N., Redford, K. H., Biggs, D., Romero, C., Ortega-Argueta, A., Norman, 

C. D., Parsons, B., Reynolds, M., Eoyang, G., & Keene, M. (2019). Improving 

conservation practice with principles and tools from systems thinking and evaluation. 

Sustainability Science, 14(6), 1531-1548. https://doi.org/10.1007/s11625-019-00676-x  



 175 

Knowler, D., & Bradshaw, B. (2007). Farmers’ adoption of conservation agriculture: A review 

and synthesis of recent research. Food Policy, 32, 25-48. 

Koechlin, T. (2013). The rich get richer: Neoliberalism and soaring inequality in the United 

States. Challenge, 56(2), 5-30. https://doi.org/10.2753/0577-5132560201  

Koontz, T. M., Jager, N. W., & Newig, J. (2019). Assessing collaborative conservation: A case 

survey of output, outcome, and impact measures used in the empirical literature. Society 

& Natural Resources, 33(4), 442-461. https://doi.org/10.1080/08941920.2019.1583397  

Kopnina, H. (2015). Neoliberalism, pluralism and environmental education: The call for radical 

re-orientation. Environmental Development, 15, 120-130. 

https://doi.org/10.1016/j.envdev.2015.03.005  

Kraft, B., & Wolf, S. (2016). Through the lens of accountability: Analyzing legitimacy in 

environmental governance. Organization & Environment. 

https://doi.org/1086026616680682. 

Krebs, V., & Holley, J. (2006). Building smart communities through network weaving. Athens, 

OH: Appalachian Center for Economic Networks. 

Kreuter, U. P., Wolfe, D. W., Hays, K. B., & Conner, J. R. (2017). Conservation credits—

Evolution of a market-oriented approach to recovery of species of concern on private 

land, Rangeland Ecology & Management, 70, 264-272. 

Kuhn, T. S. (2012). The structure of scientific revolutions (4th ed.). The University of Chicago 

Press.  

Laingen, C. (2014). Illinois Agriculture. Retrieved from http://news.aag.org/2014/08/illinois-

agriculture/ 



 176 

Larner, W. (2003). Neoliberalism? Environment and Planning D: Society and Space, 21(5), 509-

512. https://doi.org/10.1068/d2105ed 

Latkin, C. A., & Knowlton, A. R. (2015). Social network assessments and interventions for 

health behavior change: A critical review. Behavioral Medicine, 41(3), 90-97. 

https://doi.org/10.1080/08964289.2015.1034645 

Law, J. (1992). Notes on the theory of the actor-network: Ordering, strategy, and heterogeneity. 

Systems Practice, 5(4), 379-393. https://doi.org/10.1007/bf01059830  

LeBonte, R., & Stucker, D. (2008). The rise of neoliberalism: How bad economics imperils 

health and what to do about it. Journal of Epidemiology and Community Health, 70(3), 

312-318. https://doi.org/10.1136/jech-2015-206295 

Lemke, A. M., Lindenbaum, T. T., Perry, W. L., Herbert, M. E., Tear, T. H., & Herkert, J. R. 

(2010). Effects of outreach on the awareness and adoption of conservation practices by 

farmers in two agricultural watersheds of the Mackinaw River, Illinois. Journal of Soil 

and Water Conservation, 65(5), 304-315. https://doi.org/10.2489/jswc.65.5.304 

Leonard R. & M. Russel. 2019. Opinion: Our small towns are toppling like dominoes: why we 

should write some farmers a check. The New York Times, June 24. 

Leopold, A. (1949). A Sand County almanac and sketches here and there. New York, NY: 

Oxford University Press. 

Leopold, C. A. (2004). Living with the land ethic. Bioscience, 54, 149-154. 

Lesch, W. C., & Wachenheim, C. J. (2014). Factors influencing conservation practice adoption 

in agriculture: A review. Agribusiness and Applied Economics Report 722. North Dakota 

State University. https://doi.org/10.22004/ag.econ.164828 



 177 

Lewin, K. (1951). Field theory of social science: Selected theoretical papers. The ANNALS of the 

American Academy of Political and Social Science, 276(1), 146-147. 

https://doi.org/10.1177/000271625127600135  

Lichtenstein, B. B., & Plowman, D. A. (2009). The leadership of emergence: A complex systems 

leadership theory of emergence at successive organizational levels. The Leadership 

Quarterly, 20(4), 617-630. https://doi.org/10.1016/j.leaqua.2009.04.006  

Lischka, S. A., Teel, T. L., Johnson, H. E., Reed, S. E., Breck, S., Don Carlos, A., & Crooks, K. 

R. (2018). A conceptual model for the integration of social and ecological information to 

understand human-wildlife interactions. Biological Conservation, 225, 80-87. 

https://doi.org/10.1016/j.biocon.2018.06.020 

Llopis, G. (2015, July 16). Four reasons leaders are too afraid of making the wrong decisions. 

Forbes. https://www.forbes.com/sites/glennllopis/2015/07/16/four-reasons-leaders-are-

too-afraid-of-making-the-wrong-decisions/?sh=60b103f957c9 

Lloyd, K. T., & Miller, C. (2010). Influence of demographics, experience and value orientations 

on preferences for lethal management of feral cats. Human Dimensions of Wildlife, 15, 

262-273. 

Lockie, S. (2009). Agricultural biodiversity and neoliberal regimes of agri-environmental 

governance in Australia. Current Sociology, 57(3), 407-426. 

https://doi.org/10.1177/0011392108101590  

Lockie, S., & Higgins, V. (2007). Roll-out neoliberalism and hybrid practices of regulation in 

Australian agri-environmental governance. Journal of Rural Studies 23, 1-11. 

https://doi.org/10.1016/j.jrurstud.2006.09.011.  



 178 

Lockton, D. (2012). Cognitive biases, heuristics and decision-making in design for behaviour 

change. SSRN Electronic Journal. https://doi.org/10.2139/ssrn.2124557  

Lohmann, L. (2012). Financialization, commodification and carbon: The contradictions of 

neoliberal climate policy. Socialist Register, 85-107. 

Lubell, M., Schneider, M., Scholz, J. T., & Mete, M. (2002). Watershed partnerships and the 

emergence of collective action institutions. American Journal of Political Science, 46(1), 

148-163. https://doi.org/10.2307/3088419  

Luck, G. W., Chan, K. M. A., Eser, U., Gomez-Baggethun, E., Matzdorf, B., Norton, B., & 

Potschin, M. B. (2012). Ethical considerations in on-ground applications of the 

ecosystem services concept. Bioscience 62, 1020-1029. 

Lui, T., Buins, R. J., & Heberling. M. T. (2018). Factors influencing farmers’ adoption of best 

management practices: A review and synthesis. Sustainability, 10(432), 1-26. 

Luyet, V., Schlaepfer, R., Parlange, M. B., & Buttler, A. (2012). A framework to implement 

stakeholder participation in environmental projects. Journal of Environmental 

Management, 111, 213-219. 

Lynch, K., & Kalaitzake, M. (2020). Affective and calculative solidarity: The impact of 

individualism and neoliberal capitalism. European Journal of Social Theory, 23(2), 238-

257. https://doi.org/10.1177/1368431018786379 

Lynne, G. D. (1999). Divided self models of the socioeconomic person: The metaeconomics 

approach. The Journal of Socio-Economics, 28, 267-288. 

Madsen, B., Carroll, N., Kandy, D., & Bennett, G. (2011). 2011 update: State of biodiversity 

markets. Washington, D.C.: Forest Trends. 



 179 

Mahajan, S. L., Jagadish, A., Glew, L., Ahmadia, G., Becker, H., Fidler, R. Y., Jeha, L., Mills, 

M., Cox, C., DeMello, N., Harborne, A. R., Masuda, Y. J., McKinnon, M. C., Painter, 

M., Wilkie, D., & Mascia, M. B. (2020). A theory‐based framework for understanding 

the establishment, persistence, and diffusion of community‐based conservation. 

Conservation Science and Practice, 3(1). https://doi.org/10.1111/csp2.299  

Manfredo, M. J., Bruskotter, J. T., Teel, T. L., Fulton, D., Schwartz, S. H., Arlinghaus, R., . . 

.Sullivan, L. (2016). Why social values cannot be changed for the sake of conservation. 

Conservation Biology. https://doi.org/10.1111/cobi.12855. 

Manfredo, M. J., Salerno, J., Sullivan, L., & Berger, J. (2019). For U.S. wildlife management, 

social science needed now more than ever. Bioscience, 19(12).  

https://doi.org/10.1093/biosci/biz122  

Manfredo, M. J., Teel, T. L., & Bright, A. D. (2004). Application of the concepts of values and 

attitudes in human dimensions of natural resources research. Society and Natural 

Resources: A summary of knowledge, 271-282. 

Manfredo, M. J., Teel, T. L., Gavin, M. C., & Fulton, D. (2014). Considerations in representing 

human individuals in social-ecological models. In M. J. Manfredo, J. J. Vaske, A. 

Rechkemmer, & E. A. Duke (Eds.), Understanding Society and Natural Resources (pp. 

137-158). essay, Springer Netherlands.  

Manfredo, M. J., Teel, T. L., & Henry, K. L. (2009). Linking society and environment: A 

multilevel model of shifting wildlife value orientations in the western United States. 

Social Science Quarterly, 90, 407-427. 



 180 

Manzo, L. C., & Perkins, D. D. (2006). Finding common ground: The importance of place 

attachment to community participation and planning. Journal of Planning Literature, 

20(4), 335-350. https://doi.org/10.1177/0885412205286160  

Margerum, R. D. (2008). A typology of collaboration efforts in environmental management. 

Environmental Management, 41(4), 487-500. https://doi.org/10.1007/s00267-008-9067-9  

Markus, H. R. & Kitayama, S. (2010). Cultures and selves: A cycle of mutual constitution. 

Perspectives on Psychological Science, 5(4), 420-430. https://doi.org/ 

10.1177/1745691610375557 

Maron, M., Brownlie, S., Bull, J. W., Evans, M. C., von Hase, A., Quétier, F., . . .Watson, J. E. 

(2018). The many meanings of no net loss in environmental policy. Nature Sustainability, 

1, 19-27. 

Maron, M., Gordon, A., Mackey, B., Possingham, H. P., & Watson, J. E. (2015). Stop misuse of 

biodiversity offsets. Nature, 523, 401-403. 

Maron, M., Hobbs, R. J., Moilanen, A., Matthews, J. W., Christie, K., Gardner, T. A., . . . Keith, 

D. A. (2012). Faustian bargains? Restoration realities in the context of biodiversity offset 

policies. Biological Conservation, 155, 141-148. 

Marsh, H. W., & Hocevar, D. (1985). Application of confirmatory factor analysis to the study of 

self-concept: First- and higher order factor models and their invariance across groups. 

Psychological Bulletin, 97, 562. 

Martinez-Espineira, R. (2006). Public attitudes toward lethal coyote control. Human Dimensions 

of Wildlife, 11, 89-100. 

Mascia, M. B. (2003). Conservation and the social sciences. Conservation Biology, 17(3), 649-

650. 



 181 

Mascia, M. B., Brosius, J. P., Dobson, T. A., Forbes, B. C., Horowitz, L., McKean, M. A., & 

Turner, N. J. (2003). Conservation and the social sciences. Conservation Biology, 17(3), 

649-650. https://doi.org/10.1046/j.1523-1739.2003.01738.x  

Mascia, M. B., & Mills, M. (2018). When conservation goes viral: The diffusion of innovative 

biodiversity conservation policies and practices. Conservation Letters, 11(3). 

https://doi.org/10.1111/conl.12442  

Masson-Delmotte, V., Zhai, P., Pörtner, H.-O., Roberts, D., Skea, J., Shukla, P.R., Pirani, A., 

Moufouma-Okia, W., Péan, C., Pidcock, R., Connors, S., Matthews, J. B., Chen, Y., 

Zhou, X., Gomis, M.I., Lonnoy, E., Maycock, T., Tignor, M., & Waterfield, T. (Eds.). 

(2018). IPCC, 2018: Summary for policymakers. In: Global Warming of 1.5°C: An IPCC 

Special Report on the impacts of global warming of 1.5°C above pre-industrial levels and 

related global greenhouse gas emission pathways, in the context of strengthening the 

global response to the threat of climate change, sustainable development, and efforts to 

eradicate poverty. Retrieved from https://www.ipcc.ch/sr15/chapter/spm/  

Masterson, V. A., Vetter, S., Chaigneau, T., Daw, T. M., Selomane, O., Hamann, M., Wong, G. 

Y., Mellegård, V., Cocks, M., & Tengö, M. (2019). Revisiting the relationships between 

human well-being and ecosystems in dynamic social-ecological systems: Implications for 

stewardship and development. Global Sustainability, 2. 

https://doi.org/10.1017/sus.2019.5  

Masuda et al. (2021).  

McCarthy, J., & Prudham, S. (2004). Neoliberal nature and the nature of neoliberalism. 

Geoforum, 35(3), 275-283. https://doi.org/10.1016/j.geoforum.2003.07.003  



 182 

McGinnis, M. D. (2011). An introduction to IAD and the language of the Ostrom Workshop: A 

simple guide to a complex framework. Policy Studies Journal, 39(1), 169-183. 

https://doi.org/10.1111/j.1541-0072.2010.00401.x  

McGregor, S. (2001). Neoliberalism and health care. International Journal of Consumer Studies, 

25(2), 82-89. https://doi.org/10.1111/j.1470-6431.2001.00183.x  

McKenney, B. A., & Kiesecker, J. M. (2010). Policy development for biodiversity offsets: A 

review of offset frameworks. Environmental management, 45, 165-176. 

McKinnon, A. M. (2011). Ideology and the market metaphor in rational choice theory of 

religion: A rhetorical critique of ‘religious economies.’ Critical Sociology, 39(4), 529-

543. 

Meadows, D. H., & Wright, D. (2008). Thinking in systems: A primer. White River Junction, 

VT: Chelsea Green Publishing. 

Meine, C., & Knight, R. L. (1999). The essential Aldo Leopold: Quotations and commentaries. 

Madison: The University of Wisconsin Press. 

Miller, A. G., Ashton, W. A., & Mishal, M. (1990). Beliefs concerning the features of 

constrained behavior: A basis for the fundamental attribution error. Journal of 

Personality and Social Psychology, 59(4), 635-650. https://doi.org/10.1037/0022-

3514.59.4.635  

Minkler, M., Vásquez, V. B., Tajik, M., & Petersen, D. (2006). Promoting environmental justice 

through community-based participatory research: The role of community and partnership 

capacity. Health Education & Behavior, 35(1), 119-137. 

https://doi.org/10.1177/1090198106287692  



 183 

Mississippi River/Gulf of Mexico Watershed Nutrient Task Force. (2008). Gulf hypoxia action 

plan 2008 for reducing, mitigating, and controlling hypoxia in the Northern Gulf of 

Mexico and improving water quality in the Mississippi River Basin. Retrieved from 

https://www.epa.gov/sites/production/files/2015-

03/documents/2008_8_28_msbasin_ghap2008_update082608.pdf  

Mississippi River/Gulf of Mexico Watershed Nutrient Task Force. (2013). Reassessment 2013: 

Assessing progress made since 2008. Retrieved from 

https://www.epa.gov/sites/production/files/2015-

03/documents/hypoxia_reassessment_508.pdf 

Mitchell, M., Lockwood, M., Moore, S. A., & Clement, S. (2014). Incorporating governance 

influences into social-ecological system models: A case study involving biodiversity 

conservation. Journal of Environmental Planning and Management, 58(11), 1903-1922. 

https://doi.org/10.1080/09640568.2014.967387  

Mississippi River/Gulf of Mexico Watershed Nutrient Task Force. (2019). Second report on 

point source progress in hypoxia task force states: Retrieved from 

https://www.epa.gov/sites/production/files/2019-

10/documents/2019_htf_point_source_progress_report_final_508.pdf 

Moilanen, A., Van Teeffelen, A. J., Ben‐Haim, Y., & Ferrier, S. (2009). How much 

compensation is enough? A framework for incorporating uncertainty and time 

discounting when calculating offset ratios for impacted habitat. Restoration Ecology, 17, 

470-478. 

Monarch Joint Venture. Retrieved 2021 from https://monarchjointventure.org 



 184 

Monroe, M. C. (2003). Two avenues for encouraging conservation behaviors. Human Ecology 

Review, 10(2), 113-125. http://www.jstor.org/stable/24706961 

Moon, K., & Blackman, D. (2014). A guide to understanding social science research for natural 

scientists. Conservation Biology, 28(5), 1167-1177. https://doi.org/10.1111/cobi.12326 

Moon, K., Blackman, D. A., Adams, V. M., Colvin, R. M., Davila, F., Evans, M. C., 

Januchowski-Hartley, S. R., Bennett, N. J., Dickinson, H., Sandbrook, C., Sherren, K., St. 

John, F. A., van Kerkhoff, L., & Wyborn, C. (2019). Expanding the role of social science 

in conservation through an engagement with philosophy, methodology, and methods. 

Methods in Ecology and Evolution, 10(3), 294-302. https://doi.org/10.1111/2041-

210x.13126  

Moore, M. L., Tjornbo, O., Enfors, E., Knapp, C., Hodbod, J., Baggio, J. A., Norström, A., 

Olsson, P., & Biggs, D. (2014). Studying the complexity of change: Toward an analytical 

framework for understanding deliberate social-ecological transformations. Ecology and 

Society, 19(4). https://doi.org/10.5751/es-06966-190454  

Morton, L. W. (2008). The role of civic structure in achieving performance-based watershed 

management. Society & Natural Resources, 21(9), 751-766. 

https://doi.org/10.1080/08941920701648846  

Muhar, A., Raymond, C. M., van den Born, R. J. G., Bauer, N., Böck, K., Braito, M., Buijs, A., 

Flint, C., de Groot, W. T., Ives, C. D., Mitrofanenko, T., Plieninger, T., Tucker, C., & van 

Riper, C. J. (2017). A model integrating social-cultural concepts of nature into 

frameworks of interaction between social and natural systems. Journal of Environmental 

Planning and Management, 61(5-6), 756-777. 

https://doi.org/10.1080/09640568.2017.1327424  



 185 

Muradian, R. (2013). Payments for ecosystem services as incentives for collective action. Society 

and Natural Resources, (26), 1155-1169. 

Muradian, R., Arsel, M., Pellegrini, L., Adaman, F., Aguilar, B., Agarwal, B., . . . Urama, K. 

(2013). Payments for ecosystem services and the fatal attraction of win-win 

solutions. Conservation Letters, 6(4), 274-279. https://doi.org/10.1111/j.1755-

263x.2012.00309.x 

Natural Resources Council of Maine. (2015). Retrieved July 2015 from 

http://www.nrcm.org/documents/publiclandownership.pdf 

Niemiec, R., Jones, M. S., Lischka, S., & Champine, V. (2021). Efficacy‐based and normative 

interventions for facilitating the diffusion of conservation behavior through social 

networks. Conservation Biology. 

Niemiec, R. M., Willer, R., Ardoin, N. M., & Brewer, F. K. (2019). Motivating landowners to 

recruit neighbors for private land conservation. Conservation Biology, 33(4), 930-941. 

Neugarten, R. A., Wolf, S. A., Stedman, R. C., & Tear, T. H. (2011). Integrating ecological and 

socioeconomic monitoring of working forests. BioScience, 61, 631-637. 

https://doi.org/10.1525/bio.2011.61.8.10 

Neuteleers, S., & Engelen, B. (2015). Talking money: How market-based valuation can 

undermine environmental protection. Ecological Economics, 117, 253-260. 

https://doi.org/10.1016/j.ecolecon.2014.06.022 

Nguyen, N. C., Bosch, O. J. H., & Maani, K. E. (2011). Creating ‘learning laboratories’ for 

sustainable development in biospheres: A systems thinking approach. Systems Research 

and Behavioral Science, 28(1), 51-62. https://doi.org/10.1002/sres.1044  



 186 

Nguyen, G., Costenbader, E., Plourde, K. F., Kerner, B., & Igras, S. (2019). Scaling-up 

normative change interventions for adolescent and youth reproductive health: An 

examination of the evidence. Journal of Adolescent Health, 64(4). 

https://doi.org/10.1016/j.jadohealth.2019.01.004 

Nichols, J. D., & Williams, B. K. (2006). Monitoring for conservation. Trends in Ecology & 

Evolution, 21(12), 668-673. https://doi.org/10.1016/j.tree.2006.08.007 

Norton, D. A. (2009). Biodiversity offsets: Two New Zealand case studies and an assessment 

framework. Environmental Management, 43, 698-706. 

Oetting, et al. (2014).  

Olson, M. (2012). The logic of collective action [1965]. In C. J. Calhoun, J. Gerteis, J. Moody, S. 

Pfaff, & I. Virk (Eds.), Contemporary sociological theory (pp. 124-129). essay, Wiley-

Blackwell.  

Olssen, M., & Peters, M.A. (2007). Neoliberalism, higher education and the knowledge 

economy: From the free market to knowledge capitalism. Journal of Education Policy, 

20(3), 313-345. https://doi.org/10.1080/02680930500108718 

Olsson, P., Folke, C. & Hahn, T. (2004). Socio-ecological transformation for ecosystem 

management: The development of adaptive co-management of a wetland landscape in 

southern Sweden. Ecology and Society, 9(4), (Article 2). 

http://www.ecologyandsociety.org/vol9/iss4/art2 

Omidyar Group. (2017). Systems practice handbook. https://docs.kumu.io/content/Workbook-

012617.pdf 

Opp, K. D. (1992). Micro-macro transitions in rational choice explanations. Analyse & Kritik, 

14, 143-151. 



 187 

Orbasli, A. (2017). Conservation theory in the twenty-first century: Slow evolution or a 

paradigm shift? Journal of Architectural Conservation, 23(3), 157-170. 

https://doi.org/10.1080/13556207.2017.1368187. 

Osmond, D. L., Hoag, D. L., Luloff, A. I., Meals, D. W., & Neas, K. (2015). Farmers’ use of 

nutrient management: Lessons from watershed case studies. Journal of Environmental 

Quality, 44, 382-390. 

Ostrom, E. (1993). Design principles in long-enduring irrigation institutions. Water Resources 

Research, 29(7), 1907-1912. https://doi.org/10.1029/92wr02991  

Ostrom, E. (2000). Collective action and the evolution of social norms. Journal of Economic 

Perspectives, 14(3), 137-158. https://doi.org/10.1257/jep.14.3.137  

Ostrom, E. (2008). Polycentric systems as one approach for solving collective-action problems. 

Indiana University, Bloomington: School of Public & Environmental Affairs Research 

Paper, (2008-11), 02. 

Ostrom, E. (2009). A general framework for analyzing sustainability of social-ecological 

systems. Science, 325(5939), 419-422. https://doi.org/10.1126/science.1172133  

Ostrom, E. (2011). Background on the institutional analysis and development framework. Policy 

Studies Journal, 39(1), 7-27. https://doi.org/10.1111/j.1541-0072.2010.00394.x  

Otero, G., Pechlaner, G., Liberman, G., & Gurcan, E. (2015). The neoliberal diet and inequality 

in the United States. Social Science and Medicine, 142, 47-53. 

Overland, I., & Sovacool, B.K. (2020). The misallocation of climate research funding. Energy 

Research and Social Science, 62, 101349. https://doi.org/10.1016/j.erss.2019.101349 

Palmer, M. A., & Filoso, S. (2009). Restoration of ecosystem services for environmental 

markets.  Science, 325(5940), 575-576. 



 188 

Peck, J., & Tickell, A. (2002). Neoliberalizing space. Antipode, 34(3), 380-404. 

https://doi.org/10.1111/1467-8330.00247 

Pickering, J., Hong, J., Stower, R., Hong, D., & Kealley, M. (2018). Using psychology to 

understand practice change among sugar cane growers. Rural Extension and Innovation 

Systems Journal, 14(1), 62-72. 

https://search.informit.org/doi/10.3316/informit.563453808883430  

Platt, J. (1973). Social traps. American Psychologist, 28(8), 641-651. 

https://doi.org/10.1037/h0035723  

Polski, M., & Ostrom, E. (2017). An institutional framework for policy analysis and design. In 

D. H. Cole & M. D. McGinnis (Eds.), Elinor Ostrom and the Bloomington School of 

Political Economy (Vol. 3, p. 13). Lexington Books.  

Potter, C. A., & Wolf, S. A.. (2014). Payments for ecosystem services in relation to U.S. and 

U.K. agricultural environmental policy: Disruptive neoliberal innovation or hybrid policy 

adaptation? Agriculture & Human Values, 31, 397-408. https://doi.org/10.1007/s10460-

014-9518-2 

Prager, K., & Posthumus, H. (2010). Socio-economic factors influencing farmers' adoption of 

soil conservation practices in Europe. In T. L. Napier (Ed.), Human dimensions of soil 

and water conservation: A global perspective (pp. 203-223). essay, Nova Science 

Publishers.  

Pratto, F. (1999). The puzzle of continuing group inequality: Piecing together psychological, 

social, and cultural forces in social dominance theory. Advances in Experimental Social 

Psychology, 31, 191-263. 



 189 

Proctor, I. (1980). Voluntarism and structural-functionalism in Parson’s early work. Human 

Studies 3, 331-346. 

Prokopy, L. S., Mullendore, N., Brasier, K., & Floress, K. (2014). A typology of catalyst events 

for collaborative watershed management in the United States. Society & Natural 

Resources, 27(11), 1177-1191. https://doi.org/10.1080/08941920.2014.918230  

Prokopy, L. S., Floress, K., Arbuckle, J., Church, S., Eanes, F., Gao, Y., . . . Singh, A. (2019). 

Adoption of agricultural conservation practices in the United States: Evidence from 35 

years of quantitative literature. Journal of Soil and Water Conservation, 74(5), 520-534. 

https://doi.org/10.2489/jswc.74.5.520 

Prokopy, L. S., Floress, K., Klotthor-Weinkauf, D., & Baumgart-Getz, A. (2008). Determinants 

of agricultural best management practice adoption: Evidence from the literature. Journal 

of Soil and Water Conservation, 63, 300-311. 

Prokopy, L. S. & Genskow, K. (2015). Social indicator variations across watersheds: 

Implications for developing outreach and technical assistance programs. Society & 

Natural Resources, 29(5), 617-627. https;//doi.org/10.1080/08941920.2015.1081310 

Protect Public Welfare Oil and Gas Operations, S.B. 19-181, April 2019 Reg. Sess., (Colorado 

2019). https://leg.colorado.gov/bills/sb19-181 

Pullin, A. S., & Knight, A. T.  (2001). Effectiveness in conservation practice: Pointers from 

medicine and public health. Conservation Biology 15(1), 50-54. 

Quétier, F., & Lavorel, S. (2011). Assessing ecological equivalence in biodiversity offset 

schemes: Key issues and solutions. Biological Conservation, 144, 2991-2999. 

Rabalais, N. N., Turner, R. E., & Scavia, D. (2002). Beyond science into policy: Gulf of Mexico 

Hypoxia and the Mississippi River. Bioscience, 52(2), 129-142. 



 190 

Rabotyagov, S. S., Kling, C. L., Gassman, P. W., Rabalais, N. N., & Turner, R. E. (2014). The 

economics of dead zones: Causes, impacts, policy challenges, and a model of the Gulf of 

Mexico hypoxic zone. Review of Environmental Economics and Policy, 8(1), 58-79. 

Radzvilavicius, A., Kessinger, T., & Plotkin, J. B. (2019, October 10). How to design institutions 

that foster cooperation. https://doi.org/10.31235/osf.io/7e4ht 

Raedeke, A. H., Rikoon, J. S., & Nilon, C. H. (2001). Ecosystem management and landowner 

concerns about regulations: A case study in the Missouri Ozarks. Society & Natural 

Resources, 14(9), 741–759.  

Ranjan, P., Church, S. P., Floress, K., & Prokopy, L. S. (2019). Synthesizing conservation 

motivations and barriers: What have we learned from qualitative studies of farmers’ 

behaviors in the United States? Society and Natural Resources, 32(11), 1171-1199. 

Rawls, J. (1999). A theory of justice: Revised edition. The Belknap Press of Harvard University 

Press.  

Rare and The Behavioural Insights Team. (2019). Behavior change for nature: A behavioral 

science toolkit for practitioners. Arlington, VA: Rare. 

Rathwell, K. J., & Peterson, G. D. (2012). Connecting social networks with ecosystem services 

for watershed governance: A social-ecological network perspective highlights the critical 

role of bridging organizations. Ecology and Society, 17(2). https://doi.org/10.5751/es-

04810-170224  

Ray, R. (2021, May 25). One year after George Floyd's murder, what is the status of police 

reform in the United States? https://www.brookings.edu/blog/how-we-

rise/2021/05/25/one-year-after-george-floyds-murder-what-is-the-status-of-police-

reform-in-the-united-states/.  



 191 

Reckwitz, A. (2002). Toward a theory of social practices. European Journal of Social Theory, 

5(2), 243-263. https://doi.org/10.1177/13684310222225432  

Redford, K. (2011). Misreading the conservation landscape. Oryx, 45(3), 324-330. 

https://doi.org/10.1017/S0030605311000019. 

Redford, K. H., Padoch, C., & Sunderland, T. (2013). Fads, funding, and forgetting in three 

decades of conservation. Conservation Biology, 27(3), 437-438. 

https://doi.org/10.1111/cobi.12071 

Reed, M. S. (2008). Stakeholder participation for environmental management: A literature 

review. Biological Conservation, 141, 2417-2431. 

Reganold, J. P., Jackson-Smith, D., Batie, S. S., Harwood, R. R., Kornegay, J. L., Bucks, D., . . . 

Willis, P. (2011). Transforming U.S. agriculture. Science, 332(6030), 670-671. 

https://doi.org/10.1126/science.1202462 

Reimer, A. P., & Prokopy, L.S. (2014). Farmer participation in U.S. Farm Bill conservation 

programs. Environmental Management, 53, 318-332. 

Riechers, M., Brunner, B. P., Dajka, J.-C., Dușe, I. A., Lübker, H. M., Manlosa, A. O., Sala, J. 

E., Schaal, T., & Weidlich, S. (2021). Leverage points for addressing marine and coastal 

pollution: A review. Marine Pollution Bulletin, 167, 112263. 

https://doi.org/10.1016/j.marpolbul.2021.112263  

Restall, B., & Conrad, E. (2015). A literature review of connectedness to nature and its potential 

for environmental management. Journal of Environmental Management, 159, 264-278. 

https://doi.org/10.1016/j.jenvman.2015.05.022  



 192 

Rijke, J., Farrelly, M., Brown, R., & Zevenbergen, C. (2013). Configuring transformative 

governance to enhance resilient urban water systems. Environmental Science & Policy, 

25, 62-72. https://doi.org/10.1016/j.envsci.2012.09.012  

Ritzer, G. (1996). Modern sociological theory. New York, NY: McGraw-Hill Companies. 

Rodriguez-Sickert C., Guzman, R. A., & Cardenas J. C. (2008). Institutions influence 

preferences: Evidence from a common pool resource experiment. Journal of Economic 

Behavior and Organization, 67, 215-227. 

Roesch-McNally, G. E., Arbuckle, J. G., & Tyndall, J. C. (2018). Barriers to implementing 

climate resilient agricultural strategies: The case of crop diversification in the U.S. Corn 

Belt. Global Environmental Change, 48, 206-215. 

https://doi.org/10.1016/j.g.oevcha.2017.12.002 

Roesch-McNally, G. E., Basche, A. D., Arbuckle, J., Tyndall, J. C., Miguez, F. E., Bowman, T., 

& Clay, R. (2017). The trouble with cover crops: Farmers’ experiences with overcoming 

barriers to adoption. Renewable Agriculture and Food Systems, 33(4), 322-333. 

https://doi.org/10.1017/s1742170517000096 

Rogers, E. M. (1995). Diffusion of innovations. New York, NY: Free Press. 

Rokeach, M. (1973). The nature of human values (Vol. 438). New York, N.Y.: Free Press.  

Rose, S. K., Ahammad, H., Eickhout, B., Fisher, B., Kurosawa, A., Rao, S., Riahi, K., & van 

Vuuren, D. P. (2012). Land-based mitigation in climate stabilization. Energy Economics, 

34(1), 365-380. https://doi.org/10.1016/j.eneco.2011.06.004  

Rowden, R. (2013). The deadly ideas of Neoliberalism: How the IMF has undermined public 

health and the fight against AIDS. London, England: Zed Books. 



 193 

Sabini, J., Siepmann, M., & Stein, J. (2001). The really fundamental attribution error in social 

psychological research. Psychological Inquiry, 12(1), 1-15. 

https://doi.org/10.1207/s15327965pli1201_01  

Salomon, A. K., Lertzman, K., Brown, K., Wilson, Ḵ. B., Secord, D., & McKechnie, I. (2018). 

Democratizing conservation science and practice. Ecology and Society, 23(1). 

https://doi.org/10.5751/es-09980-230144  

Salzman, J., Bennett, G., Carroll, N., Goldstein, A., & Jenkins, M. (2018). The global status and 

trends of payments for ecosystem services. Nature Sustainability, 1(3), 136-144. 

https://doi.org/10.1038/s41893-018-0033-0 

Salzman, J., & Ruhl, J. (2000). Currencies and the commodification of environmental law. 

Stanford Law Review, 607-694. 

Sandel, M. J. (2012). What money can’t buy: The moral limits of markets. New York, NY: D & 

M Publishers. 

Sanford, C. (2020). The regenerative paradigm: Discerning how we make sense of the world. In 

B. S. Caniglia, B. Frank, J. L. Knott, K. S. Sagendorf, & E. A. Wilkerson (Eds.), 

Regenerative urban development, climate change and the common good (pp. 13-33). 

essay, Routledge.  

Sarver, V. T. (1983). Ajzen and Fishbein's “Theory of Reasoned Action”: A critical assessment. 

Journal for the Theory of Social Behaviour, 13(2), 155-164. 

https://doi.org/10.1111/j.1468-5914.1983.tb00469.x 

Sarkissian, W., Hofer, N., Shore, Y., Vajda, S., & Wilkinson, C. (2012). Kitchen table 

sustainability: Practical recipes for community engagement with sustainability. 

Routledge. 



 194 

Satz, D., & Ferejohn, J. (1994). Rational choice theory and social theory. Journal of Philosophy, 

91(2), 71-87.  

Sayre, R. F. (2000). The landscape of capitalism. The Iowa Review, 30(3), 114-131. 

https://doi.org/10.17077/0021-065x.5344 

Schot, J., Hoogma, R., & Elzen, B. (1994). Strategies for shifting technological systems. Futures, 

26(10), 1060-1076. https://doi.org/10.1016/0016-3287(94)90073-6  

Schrecker, T. (2016). Neoliberalism and health: The linkages and the dangers. Sociology 

Compass, 10(10), 952-971. https://doi.org/10.1111/soc4.12408 

Schreiber, L. A., Hansen, C. P., Rumble, M. A., Millspaugh, J. J., Gamo, R. S., Kehmeier, J. W., 

& Wojcik, N. (2015). Microhabitat selection of brood-rearing sites by greater sage-grouse 

in Carbon County, Wyoming. Western North American Naturalist, 348-363. 

Schulz, W. (2011). Conservation means behavior. Conservation Biology, 25(6), 1080-1083. 

https://doi.org/10.1111/j.1523-1739.2011.01766x  

Schwartz, M. W., Cook, C. N., Pressey, R. L., Pullin, A. S., Runge, M. C., Salafsky, N., . . . 

Williamson, M. A. (2017). Decision support frameworks and tools for 

conservation. Conservation Letters, 11(2). https://doi.org/10.1111/conl.12385 

Schwartz, S. H. (2006). A theory of cultural value orientations: Explication and applications. 

Comparative Sociology, 5, 137-182. 

Scott, T. (2015). Does collaboration make any difference? linking collaborative governance to 

environmental outcomes. Journal of Policy Analysis and Management, 34(3), 537-566. 

https://doi.org/10.1002/pam.21836  



 195 

Scrase, I., & Smith, A. (2009). The (non-)politics of managing low carbon socio-technical 

transitions. Environmental Politics, 18(5), 707-726. 

https://doi.org/10.1080/09644010903157008  

Senge, P. M. (1990). The fifth discipline: The art and practice of the learning organisation. 

Doubleday.  

Shain, B. A. (1994). The myth of American Individualism: The Protestant origins of American 

political thought. Princeton, NJ: Princeton University Press. 

Sheeder, R. J., & Lynne, G. D. (2011). Empathy-conditioned conservation: “Walking in the 

shoes of others” as a conservation farmer. Land Economics, 87, 433-452. 

Shove, E. (2010). Beyond the ABC: Climate change policy and theories of social change. 

Environment & Planning, 42, 1273-1285. https://doi.org/10.1068/a42282 

Shove, E., Watson, M., & Spurling, N. (2015). Conceptualizing connections: Energy demand, 

infrastructures and social practices. European Journal of Social Theory, 18(3), 274-287. 

https://doi.org/10.1177/1368431015579964  

Singer, J. W. (2000). Property and social relations. In C. Geisler & G. Daneker (Eds.), Property 

and values: Alternatives to public and private ownership, (pp. 3-20). Washington, DC: 

Island Press.  

Sovacool, B. K. (2011). Four problems with global carbon markets: A critical review. Energy 

and Environment, 22(6), 681-694. 

Sovacool, B. K., & Hess, D. J. (2017). Ordering theories: Typologies and conceptual frameworks 

for sociotechnical change. Social Studies of Science, 47(5), 703-750. 

https://doi.org/10.1177/0306312717709363  



 196 

State of Illinois, Office of the Governor, Pat Quinn. (2014). State of Illinois Fiscal Year 2015 

Annual Budget Fact Sheet. Retrieved from 

https://www2.illinois.gov/sites/budget/Documents/Budget%20Book/FY%202015%20Bu

dget%20Book/FY%202015%20Agency%20Budget%20Fact%20Sheets.pdf 

State of Nevada. Department of Conservation and Natural Resources. Sagebrush Ecosystem 

Program. (2017a). Nevada Habitat Quantification Tool Scientific Methods Document 

v1.3. Prepared by Environmental Incentives, LLC and EcoMetrix Solutions Group, LLC, 

South Lake Tahoe, CA. 

State of Nevada. Department of Conservation and Natural Resources. Sagebrush Ecosystem 

Program. (2017b). State of Nevada Conservation Credit System Manual v1.3. Prepared 

by Environmental Incentives, LLC, South Lake Tahoe, CA. 

State of Nevada. Department of Conservation and Natural Resources. Sagebrush Ecosystem 

Program. (2018). State of Nevada Conservation Credit System 2018 Performance Report.  

State of Nevada Sagebrush Ecosystem Council Mitigation Regulation Adoption Hearing. (2019, 

October 3). 

http://sagebrusheco.nv.gov/Meetings/Sagebrush_Ecosystem_Council_Meeting 

Steffen, W., Richardson, K., Rockstrom, J., Cornell, S. E., Fetzer, I., Bennett, E. M., Biggs, R., 

Carpenter, S. R., de Vries, W., de Wit, C. A., Folke, C., Gerten, D., Heinke, J., Mace, G. 

M., Persson, L. M., Ramanathan, V., Reyers, B., & Sorlin, S. (2015). Planetary 

boundaries: Guiding human development on a changing planet. Science, 347(6223), 

1259855-1259855. https://doi.org/10.1126/science.1259855  



 197 

Steg, L., & Vlek, C. (2009). Encouraging pro-environmental behavior: An integrative review and 

research agenda. Journal of Environmental Psychology 29(3), 309-317. 

https://doi.org/10.1016/j.jenvp.2008.10.004 

Stenson, K., & Watt, P. (1999). Governmentality and ‘the death of the social’? A discourse 

analysis of local government texts in south-east England. Urban Studies, 36(1), 189-201. 

Stern, P. C. (2011). Design principles for global commons: Natural resources and emerging 

technologies. International Journal of the Commons, 5(2), 213. 

https://doi.org/10.18352/ijc.305  

Stern, P. C., Dietz, T., Abel, T. D., Guagnano, G. A., & Kalof, L. (1999). A value-belief-norm 

theory of support for social movements: The case of environmentalism. Human Ecology 

Review, 6, 81-97. 

Stern, S. (2006). Encouraging conservation on private lands: A behavioral analysis of financial 

incentives. Arizona Law Review, 48, 541-583. 

Stokols, D. (1996). Translating social ecological theory into guidelines for community health 

promotion. American Journal of Health Promotion, 10(4), 282-298. 

https://doi.org/10.4278/0890-1171-10.4.282  

Stroh, D. P. (2015). Systems thinking for social change: A practical guide to solving complex 

problems, avoiding unintended consequences, and achieving lasting results. White River 

Junction,VT: Chelsea Green Publishing. 

Stroman, D. A., Kreuter, U. P., &  Gan, J. (in press). Balancing property rights and social 

responsibilities: Perspectives of conservation easement landowners. Rangeland Ecology 

and Management. Retrieved from 



 198 

https://agrilifecdn.tamu.edu/kreuter/files/2017/09/Balancing-property-rights-and-social-

responsibility-Perspectives-of-conservation-easement-landowners..pdf 

Stuart, D., & Gunderson, R. (2020). Human-animal relations in the capitalocene: Environmental 

impacts and alternatives. Environmental Sociology, 6(1), 68-81. 

https://doi.org/10.1080/23251042.2019.1666784 

Stubbs, M. (2014). Conservation reserve program: Status and issues. Congressional Research 

Service (R42783). Retrieved from https://crsreports.congress.gov/product/pdf/R/R42783 

Suchman, M. C. (1995). Managing legitimacy: Strategic and institutional approaches. Academy 

of Management Review, 20, 571-610. 

Sullivan, S. (2012). Banking nature? The spectacular financialisation of environmental 

conservation. Antipode, 45(1), 198-217. https://doi.org/10.1111/j.1467-8330.2012.00989 

Sunderlin, W. D., E. O. Sills, A. E. Duchelle, A. D. Ekaputri, D. Kweka, M. A. Toniolo, S. Ball, 

N. Doggart, C. D. Pratama, J. T. Padilla, A. Enright, & R. M. Osyina (2015). REDD+ at a 

critical juncture: assessing the limits of polycentric governance for achieving climate 

change mitigation. International Forestry Review, 17(4), 400-413. https://doi.org/ 

10.1037/0033-295X.114.4.843. 

Takefman (2021, February 2). Amazon profits increased nearly 200% since the start of COVID-

19 pandemic: Research FDI. Research FDI. https://researchfdi.com/amazon-covid-19-

pandemic-profits/ 

Tallis, H., & Lubchenco, J. (2014). Working together: A call for inclusive conservation. Nature 

News, 515(7525), 27. 

Teel, T. L., Dayer, A. A., Manfredo, M. J., & and Bright, A. D. (2005). Regional results from the 

research project “Wildlife Values in the West.” (Project Rep. No. 58). Project Report for 



 199 

the Western Association of Fish and Wildlife Agencies. Fort Collins, CO: Colorado State 

University, Human Dimensions in Natural Resources Unit. 

Teel, T. L., & Manfredo, M. J. (2010). Understanding the diversity of public interests in wildlife 

conservation. Conservation Biology, 24, 128-139. 

Teel, T. L., Manfredo, M. J., & Stinchfield, H. M. (2007). The need and theoretical basis for 

exploring wildlife value orientations cross-culturally. Human Dimensions of Wildlife, 

12(5), 297-305. https://doi.org/10.1080/10871200701555857  

Theobald, D. M., Kennedy, C., Chen, B., Oakleaf, J., Baruch-Mordo, S., & Kiesecker, J. (2020). 

Earth transformed: Detailed mapping of global human modification from 1990 to 2017. 

https://doi.org/10.5194/essd-2019-252 

Thomas, L. (2021). 10,000 stores are expected to close in 2021, as pandemic continues to 

pummel retailers. CNBC. https://www.cnbc.com/2021/01/28/10000-stores-set-to-close-

in-2021-covid-keeps-pummeling-retailers.html 

Thompson, A. W., Reimer, A. P., & and Prokopy, L. S. (2015). Farmers’ views of the 

environment: The influence of competing attitude frames on landscape conservation 

efforts. Agriculture and Human Values, 32, 385-399. 

Tierney, J. E., Zhu, J., King, J., Malevich, S. B., Hakim, G. J., & Poulsen, C. J. (2020). Glacial 

cooling and climate sensitivity revisited. Nature, 584(7822), 569-573. 

https://doi.org/10.1038/s41586-020-2617-x. 

Tools of Change (2021). Tools of Change: Proven methods for promoting health, safety and 

environmental citizenship. https://toolsofchange.com/en/case-studies/detail/707. 



 200 

Trainor, A. M., McDonald, R. I., & Fargione, J. (2016). Energy sprawl is the largest driver of 

land use change in United States. PLoS ONE, 11(9), e0162269. 

https://doi.org/10.1371/journal.pone.0162269 

U. S. Department of Agriculture. (2014, August). Conservation Reserve Program Monthly 

Summary. Retrieved from http://www.fsa.usda.gov/Internet/FSA_File/augupdate14.pdf 

U. S. Department of Agriculture. (2021). Natural Resources Conservation Service Programs. 

Retrieved from: https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/ 

U. S. Fish and Wildlife Service. (2010). 12-month findings for petitions to list the greater sage-

grouse (Centrocercus urophasianus). Washington, DC. 

U. S. Fish and Wildlife Service. (2015). 12-month findings on a petition to list greater sage-

grouse (Centrocercus urophasianus) as an endangered or threatened species. Washington, 

DC. 

U. S. Fish and Wildlife Service. (2016a). Final Endangered Species Act compensatory mitigation 

policy. Washington, DC. 

U. S. Fish and Wildlife Service. (2016b). Proposed revisions to the U.S. Fish and Wildlife 

Service mitigation policy. Washington, DC. 

https://www.fws.gov/sacramento/es/Conservation-

Banking/Documents/2003_Conservation_Banking_Guidance.pdf 

U. S. Fish and Wildlife Service Director. (2003). Guidance for the establishment, use, and 

operation of conservation banks. Washington, DC. 

https://www.fws.gov/sacramento/es/Conservation-

Banking/Documents/2003_Conservation_Banking_Guidance.pdf 



 201 

Usborne, E., & de la Sablonnière, R. (2014). Understanding my culture means understanding 

myself: The function of cultural identity clarity for personal identity clarity and personal 

psychological well-being. Journal for the Theory of Social Behaviour, 44(4), 436-458. 

https://doi.org/10.1111/jtsb.12061  

Van Bavel, J. J., Baicker, K., Boggio, P. S., Capraro, V., Cichocka, A., Cikara, M., Crockett, M. 

J., Crum, A. J., Douglas, K. M., Druckman, J. N., Drury, J., Dube, O., Ellemers, N., 

Finkel, E. J., Fowler, J. H., Gelfand, M., Han, S., Haslam, S. A., Jetten, J., … Willer, R. 

(2020). Using social and behavioural science to support COVID-19 pandemic response. 

Nature Human Behaviour, 4(5), 460-471. https://doi.org/10.1038/s41562-020-0884-z  

Van Lange, P. A. M., Joireman, J., Parks, C. D., & Van Dijk, E. (2013). The Psychology of 

Social Dilemmas: A review. Organizational Behavior and Human Decision Processes, 

120(2), 125-141. https://doi.org/10.1016/j.obhdp.2012.11.003  

Van Liere, K. D., & Dunlap, R. E. (1980). The social bases of environmental concern: A review 

of hypotheses, explanations and empirical evidence. Public Opinion Quarterly, 44, 181-

197. 

Vaske, J. J., & Donnelly, M. P. (1999). A value-attitude-behavior model predicting wildland 

preservation voting intentions. Society and Natural Resources, 12, 523-537. 

Vaske, J. J., Donnelly, M. P., Williams, D. R., & and Jonker, S. (2001). Demographic influences 

on environmental value orientations and normative beliefs about nation forest 

management. Society and Natural Resources, 14, 761-776.  

Vaske, J. J., & Manfredo, M. J. (2012). Social psychological considerations in wildlife 

management. In D. J. Decker, S. J. Riley, & W. F. Siemer (Eds.), Human dimensions of 



 202 

wildlife management (2nd ed., pp. 43–57). Baltimore, MD: John Hopkins University 

Press. 

Verbong, G., & Geels, F. (2007). The ongoing energy transition: Lessons from a socio-technical, 

multi-level analysis of the Dutch electricity system (1960-2004). Energy Policy, 35(2), 

1025-1037. https://doi.org/10.1016/j.enpol.2006.02.010  

Vining, J. & A. Ebreo (2002). Emerging theoretical and methodological perspectives on 

conservation behavior. In R. B. Bechtel & A. Churchman (Eds.), Handbook of 

environmental psychology (pp, 541-558). John Wiley & Sons, Inc. 

Virapongse, A., Brooks, S., Metcalf, E. C., Zedalis, M., Gosz, J., Kliskey, A., & Alessa, L. 

(2016). A social-ecological systems approach for Environmental Management.  Journal 

of Environmental Management, 178, 83-91. 

https://doi.org/10.1016/j.jenvman.2016.02.028  

Vogler, D., Macey, S., & Sigouin, A. (2017). Stakeholder analysis in environmental and 

conservation planning. Lessons in Conservation, 7(7), 5-16. ncep.amnh.org/linc/ 

Wauters, E., & Mathijs, E. (2014). The adoption of farm level soil conservation practices in 

developed countries: A meta-analytic review. International Journal of Agricultural 

Resources, 10(1), 78-102. 

Wenger, E. C., & Snyder, W. M. (2000, January-February). Communities of practice: The 

organizational frontier. Harvard Business Review, 78(1), 139-146. 

https://hbr.org/2000/01/communities-of-practice-the-organizational-frontier 

West et al. (2018).  



 203 

Westley, F. R., Tjornbo, O., Schultz, L., Olsson, P., Folke, C., Crona, B., & Bodin, Ö. (2013). A 

theory of transformative agency in linked social-ecological systems. Ecology and Society, 

18(3). https://doi.org/10.5751/es-05072-180327  

Wheatley, M., & Frieze, D. (2006). Using emergence to take social innovation to scale. The 

Berkana Institute, 9(3), 147-197. https://www.margaretwheatley.com/articles/using-

emergence.pdf  

Whittaker, D., Vaske, J. J., & Manfredo, M. J. (2006). Specificity and the cognitive hierarchy: 

Value orientations and the acceptability of urban wildlife management actions. Society & 

Natural Resources, 19(6), 515-530. https://doi.org/10.1080/08941920600663912  

Wildavsky, A. (1991). Resolved, that individualism and egalitarianism be made compatible in 

America: Political-cultural roots of exceptionalism. Is America Different, 94-112.  

Wilkins, K., Pejchar, L., Carroll, S. L., Jones, M. S., Walker, S. E., Shinbrot, X. A., Huayhuaca, 

C., Fernández-Giménez, M. E., & Reid, R. S. (2021). Collaborative conservation in the 

United States: A review of motivations, goals, and outcomes. Biological Conservation, 

259, 109165. https://doi.org/10.1016/j.biocon.2021.109165  

Willhite, M. (2014). Nutrient reduction strategy update presentation. Retrieved from 

http://www.epa.state.il.us/water/nutrient/index. 

Wilmer, H., Derner, J. D., Fernández-Giménez, M. E., Briske, D. D., Augustine, D. J., & 

Porensky, L. M. (2018). Collaborative Adaptive Rangeland Management Fosters 

Management-science partnerships. Rangeland Ecology & Management, 71(5), 646-657. 

https://doi.org/10.1016/j.rama.2017.07.008  



 204 

Wollin, A. (1999). Punctuated equilibrium: Reconciling theory of revolutionary and incremental 

change. Systems Research and Behavioral Science, 16(4), 359-367. 

https://doi.org/10.1002/(sici)1099-1743(199907/08)16:4<359::aid-sres253>3.0.co;2-v  

Wood, W. (2019). Good habits, bad habits: The science of making positive changes that stick. 

Pan Books. 

Wood, W. & D. T. Neal (2007). A new look at habits and the habit-goal interface. Psychological 

Review 114(4), 843-863. https://doi.org/ 10.1037/0033-295X.114.4.843 

World Bank Group (2015). Mind, society, and behavior. World Development Report. 

https://www.worldbank.org/en/publication/wdr2015 

Wright, G. D., Andersson, K. P., Gibson, C. C., & Evans, T. P. (2016). Decentralization can help 

reduce deforestation when user groups engage with local government. Proceedings of the 

National Academy of Sciences, 113(52), 14958-14963. 

https://doi.org/10.1073/pnas.1610650114  

Wright, L. M. 2008. The role of civic structure in achieving performance-based watershed 

management. Society & Natural Resources, 21(9), 751-766. 

doi.org/10.1080/08941920701648846. 

Wyborn, C. (2014). Cross-scale linkages in connectivity conservation: Adaptive governance 

challenges in spatially distributed networks. Environmental Policy and Governance, 

25(1), 1-15. https://doi.org/10.1002/eet.1657  

Wyborn, C., & Bixler, R. P. (2013). Collaboration and nested environmental governance: Scale 

dependency, scale framing, and cross-scale interactions in collaborative conservation. 

Journal of Environmental Management, 123, 58-67. 

https://doi.org/10.1016/j.jenvman.2013.03.014. 



 205 

Yoder, L., & Roy Chowdhury, R. (2018). Tracing social capital: How stakeholder group 

interactions shape agricultural water quality restoration in the Florida Everglades. Land 

Use Policy, 77, 354-361. https://doi.org/10.1016/j.landusepol.2018.05.038  

Yoder, L., Ward, A. S., Dalrymple, K., Spak, S., & Lave, R. (2019). An analysis of conservation 

practice adoption studies in agricultural human natural systems. Journal of 

Environmental Management, 236, 490-498. 

https://doi.org/10.1016/j.jenvman.2019.02.009 

Zaheer, A., Gözübüyük, R., & Milanov, H. (2010). It's the connections: The network perspective 

in interorganizational research. Academy of Management Perspectives, 24(1), 62-77. 

https://doi.org/10.5465/amp.2010.50304417 

zu Ermgassen, S. O., Baker, J., Grifiths, R. A., Strange, N., Struebig, M. J., & Bull, J. W. (2019). 

The ecological outcomes of biodiversity offsets under ‘no net loss’ policies: A global 

review. Conservation Letters, 12, e12664. https://doi.org/10.1111/conl.12664 

  

 

 

 


