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Natural resource management (NRM) is conducted within a complex context. This is particularly true at the interface of public and private interests where policy and management actions are often closely scrutinized by stakeholders. In these settings, natural resource managers often seek to achieve multiple objectives including ecosystem restoration, biodiversity conservation, commodity production, and the provision of recreation opportunities. While some objectives may be complementary, in many cases they involve tradeoffs that are contested by stakeholders. Substantial prior work has identified concepts related to trust as critical to the success of natural resource management particularly in cases of high complexity and uncertainty with high stakes for those involved. However, although regularly identified as a central variable of influence, trust appears to be conceptualized differently or entangled with related constructs across this prior research. Moreover, much of the research in NRM considers trust as an independent variable and considers the influence of trust on other variables of interest (e.g., acceptance of a particular management practices, willingness to adopt a best management practice). In this paper, we develop a conceptualization of trust drawing on different literature areas and consider how trust is related to constructs such as trustworthiness and confidence. We then consider trust in the context of natural resource management drawing on examples from the U.S. and Australia. We then consider implications of these findings for building trust in natural resource management.
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INTRODUCTION
Given the centrality of natural resources to well-being, societies have developed a variety of institutions to govern how decisions are made. In the United States (US) and Australia, where we have primarily focused our research, responsibility for the management of natural resources typically rests with government agencies. While their specific missions differ, these natural resource management (NRM) agencies are charged with managing resources in the public interest to provide for both current and future generations. In practice, NRM often consists of balancing diverse and sometimes competing interests. In this paper, we consider the role of trust in NRM organizations and practitioners as they seek to accomplish agency objectives while navigating tradeoffs and competing interests.
A substantial body of research has identified trust as a key contributor to successful stakeholder engagement in NRM decision-making (e.g., Shindler et al., 2002; Davenport et al., 2007; Beunen and de Vries 2011; Cooke et al., 2012; Smith et al., 2012; Toman et al., 2014). In particular, public trust in agencies and staff is considered a key influence on public support for management actions (Stankey and Shindler 2006; Leahy and Anderson 2008; ter Mors et al., 2010; Absher and Vaske 2011; Toman et al., 2011). Despite considerable research examining trust, several gaps in our understanding of this key concept remain. While prior work provides substantial evidence of the importance of trust in public and stakeholder acceptance of NRM practices, less is known about how trust is developed and maintained in NRM settings. This gap is addressed in this paper.
WHAT IS TRUST? DESCRIPTIONS FROM PRIOR LITERATURE
Research across a broad range of disciplines has examined trust (Stern and Coleman, 2015). It is not surprising then that there is some variation in how trust has been conceptualized. In some cases, trust appears to be conflated with related concepts including confidence (e.g., Mayer et al., 1995) and trustworthiness (e.g., Sharp et al. 2013b). In this paper, we specifically define trust as a willingness to rely upon another person or organization based upon positive expectations of their intentions or behavior (Sharp et al., 2013a; adapted from; Mayer et al., 1995; Rousseau et al., 1998). Several important elements of trust embedded in this definition merit additional consideration (see Table 1 for description of key elements).
TABLE 1 | Elements associated with trust in NRM.
[image: Table 1]This approach views trust as involving a relationship between two parties where a trustor (party doing the trusting) is dependent on the actions of the trustee (party being trusted) to achieve some desired outcome. This relationship includes interdependence as the interests of the trustor depend to some degree on the actions of the trustee. This interdependence contributes to a degree of uncertainty about the outcomes of decisions. This uncertainty creates some risk about the whether the trustor’s interests will be realized. To the extent there is uncertainty, participants will also experience vulnerability, a key element of relationships based on trust. The degree of trust held by a trustor is determined by their assessment regarding their willingness to accept the vulnerability that may result from the trustee’s actions.
In the subsequent sections, we briefly elaborate on characteristics of the trustor, characteristics of the trustee, and additional contextual characteristics relevant to understanding trust dynamics in NRM contexts.
Characteristics of the Trustor
Individual trustors have personal attributes (e.g., values, beliefs, attitudes, risk tolerance) and prior experiences that influence their trust assessments. It is difficult to tease out the influence of personal attributes and context. Researchers have suggested that individuals vary in the degree they are predisposed to trust others (Stern and Coleman, 2015). Mayer et al. (1995), (p.716) refer to this as a “propensity to trust” and describe it as a general willingness to trust others. Stern and Coleman (2015) go further and note that while dispositional trust may be context-independent (i.e., a personality trait towards generally trusting others), in other cases, it may result from attributes of the specific situation (e.g., trusting particular individuals in a particular position or institutions that hold authority).
Characteristics of the Trustee
Trustors evaluate characteristics of the trustee to determine if trust is warranted. Mayer et al. (1995) identified three antecedents of trust: ability (i.e. trustor’s perception of the trustee’s knowledge, skills and competencies); benevolence (i.e. the extent to which a trustor believes that a trustee will act in the best interest of the trustor); and, integrity (i.e. the extent to which the trustor perceives the trustee as acting in accord with a set of values and norms shared with, or acceptable to, the trustor). Evaluation of these factors influences an individual’s perceived trustworthiness. A recent review found evidence of the importance of these characteristics to stakeholder trust assessments in an NRM context (Shindler et al., 2014).
Parties in NRM Cases
There are typically three different types of parties involved in NRM cases: NRM agencies (typically government organizations with legal jurisdiction over particular resources), natural resource practitioners (i.e., personnel employed by NRM agencies), and other stakeholders (all others with an interest in the outcome of a decision, often including some combination of local residents, property owners, private businesses, etc.). The research literature highlights the importance of distinguishing between these parties because trustors often hold different levels of trust in local practitioners and the larger, government organizations within which they work (Mazur and Curtis 2006; Davenport et al., 2007; Smith et al., 2012; Sharp and Curtis 2014).
Despite the multi-party nature of NRM, prior research has often conceptualized trust as a dyadic relationship between an individual stakeholder and the management agency or specific practitioners. However, NRM decision contexts are typically characterized by a range of practitioners representing one or more agencies, a potentially diverse set of stakeholders, and a complex web of relationships developed over time. The result is that a stakeholder’s willingness to accept vulnerability is influenced by both their trust in the NRM agency and/or specific NRM practitioners as well as their relationships with the larger group of participants involved in that process (e.g., Cvetkovich and Nakayachi, 2007).
Ongoing Interactions
NRM often involves repeated interactions among parties over time. The legacy of past interactions and decisions will influence the trust stakeholders may bring to any particular NRM decision (Davenport et al., 2007). An example from our research includes the removal of willows (an introduced species) in southeast Australia where willows can outcompete native species (see Mendham and Curtis, 2015; Mendham and Curtis, 2018 for additional explanation of this topic). The regional Catchment Management Authority (CMA) removed willows and replanted native species along rivers and streams on both public and private land. However, in some instances the CMA did not seek permission from private land owners before completing this work. Willows are valued by property owners as they help stabilize banks and provide shade for livestock. In many cases, the willows were planted by the relatives of current property owners creating an emotional attachment. Ultimately, these actions of the CMA led to a loss of trust that subsequently influenced judgments about the social acceptability of other NRM programs and practices (Mendham and Curtis 2015; Mendham and Curtis, 2018). As this example illustrates, trust is dynamic and past actions may influence the trust held by stakeholders as they engage in future decisions and in different contexts.
DEVELOPING TRUST THROUGH DEMONSTRATING TRUSTWORTHINESS
Successfully building trust may seem an impossible challenge given the complex nature of NRM, however, we have found that emphasizing the trust antecedent of trustworthiness provides an effective framework for practitioners to monitor, reflect on, and adapt how they engage with stakeholders to develop and maintain trust. While there are multiple factors that may influence the trust any given NRM decision, by emphasizing the trustees’ attributes (ability, benevolence, and integrity of the relevant NRM practitioners and the agencies they represent), trustworthiness can help NRM practitioners and agencies focus on those actions largely within their control that can influence the degree of trust held by stakeholders. Accordingly, we have found that an emphasis on trustworthiness resonates with NRM practitioners and agencies and can be readily applied as they consider how to contribute to the development and maintenance of trust.
Drawing on prior research, we consider how NRM agencies and practitioners can demonstrate ability, benevolence, and integrity (Table 2, adapted from Shindler et al., 2014). At the agency level, agency leaders can contribute to trustworthiness by developing an organizational culture that values and promotes trustworthy characteristics, supports the efforts of staff to engage in genuine interactions with stakeholders, demonstrates that organizational motives are consistent with public expectations (ter Mors et al., 2010), and ensures that decision-making processes are open and transparent. To demonstrate the agency’s ability, NRM agencies should be thoughtful about who they appoint to lead planning and public engagement efforts. Appointed personnel should be supported by emphasizing the value of public engagement efforts as not simply a means to an end but as providing meaningful contributions in and of themselves. Additionally, agencies can demonstrate a real commitment to public engagement by providing sufficient time and resources to allow these activities to be undertaken effectively and being open to modifying plans based on ideas and suggestions generated through these efforts. There may also be the need to provide some foundational training to participants so they can effectively contribute to discussions and decision-making. There should also be sufficient time taken so that concerns and suggestions that arise can be addressed or explored.
TABLE 2 | Developing and demonstrating trustworthiness (adapted from Shindler et al., 2014).
[image: Table 2]NRM agencies can demonstrate their integrity by setting realistic expectations of the actions that can be taken based on existing constraints (e.g., budgets, personnel available, expertise) and relevant laws and legal guidance. Agencies can also explain the values that drive the their efforts and describe how these values are proposed decisions align with these larger values. Lastly, agency leaders should ensure that any commitments are fulfilled.
Ultimately, the starting point for building trust is often at the local level between agency practitioners and individual stakeholders. To demonstrate trustworthiness, we recommend practitioners begin by engaging stakeholders on low-stakes decisions where there is less conflict about overall goals or potential risks of harm to stakeholder values (Antuma et al., 2014; DuPraw 2014; Toman et al., 2019). Practitioners can further demonstrate their ability by completing a thorough assessment of alternative approaches to achieve desired outcomes including describing potential tradeoffs that may occur between different approaches. Perhaps of greatest influence on perceived integrity, is the extent local practitioners “walk-the talk” and follow through on proposed activities. To demonstrate benevolence, practitioners can illustrate the genuine value placed on stakeholder views by describing how such input is incorporated into management plans or, if not, providing the rationale for such decisions. And while doing so may feel counter-intuitive, practitioners can help illustrate their integrity by acknowledging that real value differences may exist between stakeholders and between stakeholders and the agency on some topics. Such differences should not be minimized but they also do not need to prevent all work from moving forward as practitioners invest in identifying areas of common ground about the need for action. In engaging in such discussions, it is important to avoid over promising with the goal of making everyone happy but, instead to be clear about rules, restrictions, or limited resources that may constrain desired actions or outcomes.
We conclude by highlighting three specific contexts where NRM agencies and practitioners can demonstrate trustworthiness.
Engage Stakeholders in Meaningful Interactions
There is no substitute for directly engaging stakeholders to demonstrate trustworthiness; meaningful interactions offer a means to contribute to perceptions of ability, benevolence, and integrity. While decision-making rules often include a formalized process for stakeholders to provide input into a particular decision (e.g., public review mandated through the National Environmental Policy Act in the US; NEPA), on their own, these processes should not be viewed as a description of best practice for engaging stakeholders (e.g., Shindler et al., 2002). Indeed, the review and consultation practices commonly employed to comply with NEPA guidelines provide limited opportunities for meaningful interactions between different stakeholders or between stakeholders and agency managers. Rather than contributing to the development of trust, such approaches may suggest a lack of concern for stakeholder values and ideas (potentially reducing perceived benevolence) and are likely to reinforce adversarial relationships. Thus, at an agency level, it is important to demonstrate a commitment to meaningful public engagement that goes beyond the minimum level of involvement mandated by regulations. Such support can be demonstrated by providing training for personnel to effectively facilitate these activities, emphasizing early engagement of stakeholders, and demonstrating how participant feedback will be integrated into strategies and plans.
Substantial research has illustrated the importance of providing opportunities for meaningful interactions at the local level. By this we mean, providing venues where stakeholders can engage one another and managers in back-and-forth discussions to search for common ground (contributing to perceived integrity of practitioners and other stakeholders through identifying shared values). Such interactions also allow stakeholders to explore the rationale of proposed actions by asking questions that allow them to consider the proposed actions in light of their existing knowledge, beliefs and prior experiences. In addition, these interactive experiences allow resource management personnel to learn of and consider different approaches to accomplish agency objectives based on suggestions provided by local stakeholders. We have found that providing opportunities for these discussions on the ground, including through field trips and demonstration sites, can be particularly effective as these processes allow participants to improve their understanding of the issue at hand and provide opportunity for them to talk through the broader goals agencies are seeking to achieve, potential actions to do so, and likely outcomes (including tradeoffs) of these actions (e.g., Toman et al., 2006; Toman et al., 2008). Such interactive approaches align with our understanding of how adults learn and incorporate new information (e.g., Toman et al., 2006). Moreover, engaging stakeholders in this way provides opportunities for managers to demonstrate the trustworthiness attributes of ability, benevolence, integrity.
One additional key point to consider, is the importance of providing opportunities for meaningful interaction during the early stages of the decision-making process so stakeholders can contribute to setting project objectives and deciding among alternative management strategies (e.g., Wondolleck and Yaffee, 2000). Some of our recent work provides evidence that engaging in high-level discussions of this nature can build trust as participants begin to recognize alignment between their values and contemporary NRM policies and practices (e.g., restoring ecological function, improving habitat for native wildlife, reducing the risk of unnatural and catastrophic disturbances, etc.) even if they disagree about how to manage specific tradeoffs likely to arise as things move towards implementation (e.g., preferences for specific management practices) (Toman et al., 2015).
Identifying Values, Threats and Ways Forward at the Local Level
Actions perceived as associated with national-level NRM issues can lead to stakeholders adopting entrenched positions, with little likelihood of compromise and therefore, little progress towards action. In such cases, the perceived trustworthiness of local NRM practitioners is unlikely to overcome concerns about the trustworthiness of the management agencies or other stakeholder groups without considerable effort. If this is the case, agencies are encouraged to focus on identifying the values local stakeholders attach to a specific resource or environmental asset and gathering their ideas about the threat(s) to that resource or asset, and how both the agency and local stakeholders can work together to protect those values. Some of these tasks can be one-off or stand-alone activities (e.g., a workshop to identify values). We have seen particular progress establishing platforms and processes that are ongoing and embrace a range of tasks and are therefore, more likely to lead to a shared understanding of where we are heading and how to proceed. Doing so will contribute to perceptions of benevolence by demonstrating genuine interest in stakeholder values.
In our experience, engaging in such efforts can help participants shift their focus from a dogmatic response “for” or “against” activities depending on alignment with their previously help positions to consider how proposed actions align with their larger values. For example, in some work in communities adjacent to public forests with high tree densities, we found that environmental groups were more willing to accept timber harvesting with the aim of reducing the threat of fire after engaging in discussions of this nature at the local level. Indeed, in one recent study we found that despite substantial past conflict about timber harvesting, a collaborative group with membership from environmental and extractive interests agreed to amend the local forest plan to allow the removal of larger diameter trees (up to 21 inches from a previous cap of 16 inches) when doing so would contribute to achieving forest restoration goals, including the reduction of risks posed by wildfires (Walpole et al., 2017; Toman et al., 2019).
Perceived Risks of Inaction May Provide an Opportunity to Bring Groups Together to Develop Trust
While conflict in NRM is often focused on the risks of negative impacts from proposed management activities, it is important to recognize that there are also risks associated with inaction. Highlighting such risks may provide an impetus to bring stakeholders with different attitudes together. We have seen substantial evidence of this in our work on wildland fire and fuel management. While some individuals or groups may oppose timber harvesting or the use of prescribed fire, local practitioners can illustrate the likely threat to a shared value if no action is taken. For example, without thinning or planned burns, forest density is likely to increase and raise the potential for a catastrophic fire (e.g., Toman et al., 2019). Highlighting the potential risks associated with wildfires that may be particularly damaging when occurring in these altered systems has enabled local NRM practitioners to effectively engage stakeholders with different attitudes recognize shared values and engage in discussions about management options.
CONCLUSION
In the complex modern era of NRM, trust is increasingly important but increasingly difficult to build and maintain. Trust is an important element of the social capital of an individual or organization. When trust is strong, this enables individuals and organizations to operate more effectively, including by reducing the time and effort required to engage stakeholders who will be more willing to provide advice based on their local knowledge, forgive mistakes, and consider suggestions that may appear at odds with their existing beliefs or attitudes.
Some managers may feel that dedicating time and resources to building trust pulls them away from the “real work” of NRM. While we recognize such deliberate efforts to engage stakeholders will likely increase planning times and reduce the pace of implementation of management projects in the near-term, ultimately, doing so can provide a foundation for future success. In recent work, stakeholders in two ecological restoration efforts described how initial investments in building relationships and addressing low-stakes decisions contributed to a shift away from the adversarial relationships that had characterized NRM in their areas and contributed to broader success than would have been possible otherwise (Toman et al., 2019). Ultimately, we argue that trust is critical to successful NRM and should be viewed as a central component of all NRM activities. This is particularly true today as past conflict regarding NRM decisions has, in many cases, resulted in a deficit of trust among stakeholders. Navigating this situation can feel overwhelming to managers who may feel they have limited expertise to facilitate trust building activities while still being held accountable for implementing agency directives.
Despite these challenges, prior research has illustrated multiple cases where local resource management personnel have succeeded in their efforts to develop trust with local stakeholders. From our perspective, the key has been for these practitioners to focus their efforts on demonstrating their trustworthiness (through demonstrating ability, benevolence, and integrity).
Much of the onus falls to agency leaders to provide the support and resources to build on such successes. This includes demonstrating a commitment by investing in building the skills of staff to effectively engage stakeholders and rewarding those who do so. Moreover, planning should include sufficient time to undertake meaningful public engagement and to consider the most appropriate approach in each context. Such commitment will contribute to creating conditions conducive to demonstrating trustworthiness and developing trust.
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Legitimize different kinds of knowledge (eg, scientiic, local experience)

Integrity: The extent to which the agency is acting in accord with acceptable values and norms of stakeholders
Engage stakeholders in identifying risks and management alteratives

Properly acknowledge when value differences exist—then identify shared values that can be a starting point for solutions
Acknowledge good ideas that come from outside of the agency

Be upfront about when you cannot be flexible or have other constraints (eg must follow agency rules, have funding
imitations)
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