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Running head: Trade-Off Decisions 

 

Article impact statement: Implementation may be improved by understanding psychological 

barriers in making tragic choices between biodiversity and human well-being. 

 

 

Abstract: Governments pass conservation laws, adopt policies and make plans yet 

frequently fail to implement them. Implementation of conservation, however, often 

requires costly sacrifice: people foregoing benefit for the benefit of biodiversity. Decisions 

involve trade-offs whose outcomes depend on the values at stake and people’s perceptions 

of those values. Psychology, ethics and behavioral science have each addressed the 

challenge of making difficult, often tragic, trade-off decisions. Based on these literatures, 

values can be classified as secular or sacred, where sacred values are those for which 

compensation may be unthinkable (e.g., freedom). Taboo trade-offs emerge from pitting 

secular values against sacred ones, and are difficult to discuss much less negotiate. 

Confronting taboo trade-offs in conservation may require discursive approaches to better 
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understand particular attributes of decisions that place sacred human values at risk. Tragic 

trade-offs emerge from pitting sacred values against one another. The trolley problem - a 

challenge where one is forced to choose between the two unthinkable outcomes - is a 

simple heuristic illustrating ethical challenges of tragic trade-offs. Behavior studies illustrate 

that people have a strong aversion to active losses, resulting in a bias toward status quo 

decisions. Faced with tragic, trolley problem-like choices, people tend to avoid action 

responsibility, defer decisions, evade confronting opinions and regret unfortunate outcomes 

of actions. To help close the implementation gap, conservation actors may need to directly 

address the psychological, ethical and behavioral barriers created by the remorse, regret 

and moral residue of implementing conservation choices that have tragic outcomes. 

Recognition of these predictable features of the human psyche may foster better 

administrative structures to support action with durable outcomes as well as new research 

directions.  

 

Conservation has an implementation problem (Knight et al 2008, Biggs et al 2011, 

Game et al 2014, Catalano et al 2017). Laws are passed, but not enforced (Collard et al 

2020); policies are drafted, but not followed (Dale et al 2018); plans are made, but actions 

do not follow (Barr and Possingham 2013). There are myriad examples of conservation 

challenges (IPBES 2019) and reasons for failure (Catalano et al. 2017). Creating an 

environment where agency staff can faithfully implement laws, policies and collective 

decisions to achieve conservation gains is a significant challenge. Malcom and Li (2015) 

obtained the results of over 88,000 projects that were evaluated for their effects on 

endangered species between 2008 and 2015. They found not a single case where the agency 

(US Fish and Wildlife Service) either stopped or significantly altered a project because of a 

finding that it would “jeopardize” a species, despite many projects causing enough harm to 

species that the jeopardy definition would appear to have been met. Similarly, Collard et al. 

(2020) examined environmental assessments of impacts to caribou in Canada. They found 

frequent cause to deny actions, but few times actions were actually denied. These and other 

cases (e.g., failure to reach ACHI conservation targets – IPBES 2019) make it clear that many 
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government agencies are failing to enforce their own policies or achieve conservation goals 

stipulated by legislation.   

Corruption, politics and economics, of course, may contribute to implementation 

failure (Smith et al 2003), but so might the psychology of taking action. Conservation is 

replete with difficult trade-offs where implementing a conservation action requires some 

people to forego a potential personal benefit, a win-lose bargain (McShane et al 2011). 

Implementing difficult win-lose conservation actions requires a sharp focus on creating 

conditions where individual sacrifice for some societal conservation goal is an acceptable 

outcome to those who sacrifice, those responsible for enforcing conservation governance, 

and to society.  

This essay examines a literature on the psychology, ethics and behavior to identify 

challenges, propose simple strategies, and suggest research directions that may foster 

better implementation of difficult conservation decisions. Despite considerable growth in 

tools to help elicit values and incorporate divergent values into conservation planning (e.g., 

Game et al 2003, Schwartz et al 2018) there remains a considerable distance to go in 

understanding implementation challenges when conservation decisions confront strongly 

held values. Identification of these psychological, ethical and behavioral challenges may help 

focus research to identify tools and strategies to reduce barriers to action in knowledge – 

implementation gaps.  

 

The Psychology of Taboo Trade-Offs  

The role of norms and values has been a concern in behavioral psychology for 

implementation of difficult choices. These include sacred values that can hinder difficult 

decisions by creating social taboos (Tetlock et al 2000). Tetlock et al. (2000) defines a sacred 

value one where a community sees no possible compensation commensurate with the loss 

of that value (e.g., freedom, independence, identity). Thus, a sacred value is infinite or 

transcendental to the holder (Tetlock et al 2000). This is in contrast to secular values where 
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one might be compensated for such a loss. While regular trade-offs occur amongst secular 

values, sacred values create taboo choices when faced off against a secular values and tragic 

choices arise by pitting sacred values against one another (Fig. 1) (Tetlock et al 2000, Daw et 

al 2015).  

Understanding the nature of societal values can be important in finding conservation 

solutions (Daw et al. 2015). Taboo choices create a conservation challenge because 

monetary solutions may be politically possible, but socially distasteful. While conventional, 

expected utility based multi-criteria strategies (e.g., Cegan et al. 2017) may work amongst 

divergent secular values, sacred values can significantly alter the decision landscape. Striving 

for win-win conservation through strategies such as payments for ecosystem services may 

be a no-win solution for conservation when payment is offered to compensate for a value 

claimed as sacred. Conservation may invite social condemnation by offering secular 

compensation solutions in exchange for values agreed upon as sacred. Green grabbing 

(Fairhead et al 2012) and neocolonial conservation (Borgerhoff-Mulder and Coppolillo 2005) 

are, arguably, manifestations of what happens when conservation resolves a taboo trade-off 

with monetary solutions. 

People do not, in general, grant individuals the right to tell others what they should 

hold as a sacred value. Land, for example, is routinely assessed and has a clear secular value. 

However, land can also be a sacred value when it is inextricably linked to the identity of a 

person or a culture (Dudley et al. 2009). Landowner and water rights have arguably become 

conflated with freedom and independence within sectors of the U.S. (Harris et al 2012). 

Deeply held values about land (Primmer et al 2019) and water (Cosens et al 2017) rights can 

create powerful taboos that may trump otherwise well-reasoned laws or policies for 

conservation. Understanding what distinguishes a secular from a sacred value can be 

difficult, yet vitally important to conservation success (Daw et al 2015).  

Society consistently asks people for individual sacrifice for the greater good (e.g., 

soldiers, front line emergency personnel in disaster relief, pandemic health workers). 

Sacrifice for the broader good of society can place sacred values at risk – potentially costing 
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people their lives. Yet, people are willing to make significant sacrifice for causes that align 

with their core values. Further, environmental values are often nuanced and pluralistic 

(Jessup 2010, Lien 2017). Individuals potentially hold both their rights to use natural 

resources and the value of natural resource protection as sacred. Society may reflect 

divergent views of whether a conservation action is, itself, expressing a secular versus a 

sacred value, just as people may diverge and how these values compare to one another. 

Conservation may benefit from further exploration of the psychology of taboo trade-offs 

(Tetlock 2000) and the relationship between values and actions (Heberlein 2012). 

 

Tragic Trade-offs and Trolley Problems 

Tragic choices are those that force us to choose between two sacred values. The 

trolley problem is a well-known and often used moral dilemma in ethics (Foot 1967, 

Thomson 1985) that illustrates the psychological challenge of tragic choices. The classic 

version imagines a run-away trolley heading down a track toward several trapped people 

who will be killed unless the trolley is diverted (Edmonds 2014). A conductor may divert the 

trolley, saving these people, but in doing so, kill the one person on the other track. As 

experimental ‘conductors’, we control the track switch that will determine the fates of these 

trapped innocents.  

Should a person prioritize the greater good by minimizing death, a utilitarian ethic? 

Should they prioritize the ethic of doing no harm and fail to take an active hand in achieving 

the utilitarian goal? What happens to our choice if we are confronted by a strong 

temptation to differentially value the potential victims (i.e., if a person on one of the tracks 

is your mother)? The tragedy is being forced to choose between murder and callous 

indifference to the broader societal benefit. Forcing us to choose one unthinkable outcome 

over another confronts our ethical values, emotions and our agency in action (Edmonds 

2014). There is, of course, no correct choice. Hence our choice is likely to leave us with 

remorse and regret, or moral residue (Batavia et al. 2020). The best we can do is strive to 

minimize that moral residue. 
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By analogy, researchers and practitioners might consider a conservation trolley 

problem as the tragic choice between two terrible outcomes. Humanity may stand idly by 

while wolves are persecuted into extinction, or constrain the freedom and rights of ranchers 

to protect their wildlife. Society may accept as fundamental ethical values, avoiding both 

harm to people and species extinctions. In contrast to people facing death, conservation 

trolley problems may entail choosing between actions that displace people from their 

livelihoods versus preventing habitat loss or reducing extinction risk of conservation targets. 

Should society allow the trolley to proceed, diminishing biodiversity? Should society divert 

its course, saving valued biodiversity, but harming a sector of society? Does society view the 

values at stake as sacred? The argument that the conservation outcome of protecting 

biological diversity represents a sacred value endorsed by laws ranging from the Convention 

on Biological Diversity to the endangered species legislation (e.g., US’s ESA, Canada’s SARA, 

Australia’s EPBC Act ) that de facto formalize that assertion.  

The similarity of the many difficult trade-off conservation choices to trolley problems 

highlights the role of ethics, values, emotions and agency in taking difficult actions (Bagozzi 

et al 2003). Nevertheless, that a law asserts a deep societal commitment toward biodiversity 

does not mean that all citizens agree with the sacred nature of that value even if they agree 

with the value itself. Thus, it may be difficult to determine whether a conservation challenge 

represents a tragic trade-off. Is it ethical, for example, to require ranchers to accept an 

unwanted payment for ecosystem services program in order to protect endangered species 

(Wollstein and Davis 2017); is it ethical to displace indigenous livelihoods in favor of a 

western science-driven vision for conservation (Barsh 2002)? Individuals may have mixed 

feelings about such questions; society, as a whole, will be represented by variation in 

viewpoints.  Society constantly struggles with contrasting views on the acceptability of 

imposing costs, or harm, on people for the benefit of nature (McShane et al 2011).  

Imagining governance of natural resources as trolley problems illustrates that 

implementation often requires individuals within agencies to make an active, sometimes 

tragic, choices between people and nature. Government agents, as conservation 

‘conductors’, are people. Imagine the challenges, for example, facing government agents in 
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enforcing government policies that have tragic consequences to people who are petitioning 

them for an exception. These are difficult actions when they have consequences for specific 

attributes of biodiversity and specific people. Should a regional resource manager enforce 

grazing policy to protect fragile grassland ecosystems at the risk of putting a marginal ranch 

operation into bankruptcy? Striking implementation failures of government conservation 

policies (e.g., Ando 1999, Collard et al 2020, Malcom and Li 2015, Quetier et al. 2014) 

suggests a need to understand the motivations, concerns, and values of these actors (de 

Graaf et al. 2016). Similarly, these failures suggest a need to anticipate the capacity of 

people to accept governance decisions as legitimate and just (e.g., Borrini-Feyerabend and 

Hill 2015). 

 

The Behavioral Psychology of Loss 

Some well-known phenomena from behavioral psychology may also be relevant to 

sacred values, tragic choices and loss in conservation implementation. Foremost among 

these are that humans predictably exhibit loss aversion and regret bias (Golivich and 

Medvec 1995, Kahneman 2011). Loss aversion means that people tend to regret 

unfortunate outcomes that result in the loss of something that we, as individuals, possess 

more so than something to which we aspire. Regret bias means that people regret 

outcomes of actions more than those of inaction. People may regret the damage we do to a 

friendship by having a difficult conversation more than the damage we may do to that same 

friendship by avoiding that conversation. Research on loss aversion and regret bias suggest 

that culpability for the human costs incurred by a conservation intervention may weigh on 

people’s minds more than the loss and regret experienced in the demise of the natural 

world garnered through inaction. 

An important consequence of loss aversion and regret bias is that people tend 

irrationally to favor status quo options (Anderson 2003, Eidelman and Crandall 2012). The 

current state might be poor, but it avoids the risk of culpability for what could be 

unexpected adverse outcomes achieved through action (Anderson 2003). We, as a society, 
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might be unhappy with the condition of the natural world, but prefer imperfection to taking 

an action that may risk making the problem worse. Status quo bias may be only part of the 

problem with endangered species protection programs, for example, where protections 

routinely are delayed until scientists can demonstrate that the best opportunities for 

success are past (Martin et al. 2012). 

Status quo conservation challenges may manifest in the numerous ways by which 

people allow uncertainty over adverse outcomes of human action to inhibit biodiversity 

protection long after the need for change is recognized. Administrative delays in actions for 

endangered species (e.g., Bird and Hodges 2017) comes to mind as a common example. 

Public interest, for example, can influence the timing of actions on endangered species, 

often delaying listing action until long after opportunities for success have passed (Ando 

1999). Similarly, delays are commonplace in banning trade in endangered species, long after 

the recognition of a threat (Frank and Wilcove 2019). Status quo bias is unlikely to be the 

full explanation, but risking the creation of social or political strife through actions that have 

uncertain likelihoods of success may drive favoring the status quo for many kinds of difficult 

conservation choices. 

 

Lessons for Conservation 

Combining lessons from taboo trade-offs, trolley problems, loss aversion and regret, 

I recognize several general issues of importance to conservation implementation. 

Contextualizing these as challenges for conservation may allow advances in strategies and 

administrative structures to leverage these predictable psychological attributes (Table 1).  

Adopting Discursive Strategies. A predominant conservation strategy for challenging 

issues is to rely on the law, seeking resolution in court. Alternatively, conservation has 

shifted toward negotiated agreements and stakeholder engaged decision support (e.g., 

Gregory et al 2012). Decision frameworks are typically explicit in confronting issues of 

competing objectives, dissonant value systems, and entrenched positions (e.g., Gregory et 
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al. 2012), but even good plans are vulnerable to social taboos that confront implementation. 

There are metaphors about using the wrong tool to solve a problem (e.g., “bringing swords 

to a gunfight”). Using expected-value in a taboo trade-off brings calculus to a humanist 

debate. This may not be viewed as a legitimate process, even if it is a logical one. 

Practitioners need to first understand what values stakeholders hold as sacred and what 

sacred values society broadly recognizes as inviolate.  

As an example, the US federal government’s efforts to conserve biodiversity on 

publicly leased grazing lands in the southwest quickly moved into the realm of the sacred 

core value of a rancher’s identity (Svancara et al 2017). The so-called ‘sagebrush rebellion’ 

changed from ranching economics to the freedom and very identity of a western rancher. It 

is harder to ask people to sacrifice when values lost are sacred. Yet, these are complex 

environments. These very same ranchers, although often not supportive of government 

intervention, also place a high value on conservation (Lien et al 2017). By being prepared to 

enter the discursive debate about sacred values may facilitate the capacity of conservation 

to negotiate tragic choices for people and nature. 

Taboo choices are a poor position from which to find conservation solutions. Sacred 

values do not, in themselves, preclude decisions, actions or compromise. However, 

opportunities for a socially defensible (legitimate sensu Clark et al 2003) outcome in a taboo 

trade-off might be through discourse rather than better science or planning. Engaging in 

discussions with stakeholders, a discursive process, on what constitutes a sacred value, 

what doesn’t and why, may be a necessary pathway toward conservation success. Striving 

to understand public sympathy toward arguments of stakeholders on the nature of sacred 

values may help elucidate the kinds of decisions that would engender broad public support, 

and which wouldn’t. For example, society generally recognizes the potentially sacred 

relationship indigenous people hold to the land, appreciate long land tenure of ranchers as 

increasing sacred value, but are unlikely to consider a land speculator who just purchased a 

property to have a serious claim to holding a sacred value in owning a piece of land. Further 

research on how, and with whom, best to engage in discussions over the nature of values 
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and the types of values society generally accepts as sacred may help conservation 

practitioners re-frame taboo decisions into either regular trade-offs or tragic trade-offs.  

Responsibility Avoidance. Faced with a hypothetical trolley problem, People 

recognize the appeal of assigning someone else to be the trolley conductor. Avoiding 

responsibility can be far more comfortable than confronting it. The lesson is that planning 

for action should anticipate regulatory deflection from hard decisions and anticipate 

responsibility avoidance when actions to protect biodiversity impose costs on individuals. 

Delays in restricting trade in endangered species (Frank and Wilcove 2019) or endangered 

species listing (Ando 1999), failures to constrain exploitation of fished species (Daws et al 

2019) and failure to meet the Convention on Biodiversity Aichi Targets for habitat 

protection (IPBES 2019) may all include examples of governing bodies avoiding responsibility 

for difficult action decisions.  

Stakeholder participation in conservation decision-making is well-established (Reed 

2008). Nevertheless, an emphasis in the shared governance literature has been on 

stakeholder participation in decisions, not necessarily their implementation (Pomeroy et al. 

2008). The role of collaborative governance has been studied from an institutional 

perspective (e.g., Lubell 2015), but not so much from the psychological standpoint of 

implementation. Conservation research could advance our understanding of the potential 

for collaborative governance to increase acceptance of action responsibility by evaluating 

whether providing opportunities for shared implementation fosters the capacity for 

bureaucrats to make good on collective decisions.  

Shared governance is clearly not a panacea (Koontz and Thomas 2006). However, 

sharing implementation on difficult actions may help alleviate responsibility avoidance. At 

the very least, the hypothesis that it is easier to implement an action when the 

responsibility of enforcing unwelcome restrictions is a shared, merits evaluation. Fully 

shared governance, however, presents its own set of challenges. Agencies managing public 

resources, for example, may be held legally responsible for actions (Gosnell et al 2017) 

making shared responsibility for implementation difficult. There are emerging models of 
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shared governance (e.g., Migratory Bird Joint Ventures, https://www.fws.gov/mountain-

prairie/migbirds/jointVentures.php). Conservation needs additional models, further 

evaluations of their effectiveness, and to analyze their capacity for implementation on tragic 

trade-offs. 

Decision Avoidance. Decision avoidance emerges from both reason (e.g., selection 

difficulty) and emotion (e.g., anticipated regret) (Anderson 2003). The metaphorical trolley 

passes the switch point without an active decision; proceeding onward causing the greater 

harm. Uncertainty on when a decision must be made amplifies this challenge. Imagine our 

trolley running down a track with an infinite number of switch points where the trolley may 

be diverted. Wanting to avoid making an active, tragic choice, and knowing that we can 

make the decision at any time, our tendency should be to wait until the last possible 

moment to decide. A rational person may want to wait to determine whether one set of 

people, or the other, can avert tragedy altogether by freeing themselves from the track.  

Similarly, uncertainty may be a good justification for delaying a decision. As the 

trolley conductor, we can’t tell how many potential victims are strapped to each track, or 

know their chances of getting free from the trap. Allowing time to study a problem and 

reduce uncertainty can be good decision-making. However, emphasizing decision 

uncertainty can also be an effective argument to inappropriately delay or avoid decisions 

(Anderson 2003). Difficult trade-off conservation choices are plagued by uncertainty (Game 

et al 2015).  

Much work has been done on how to integrate uncertainty into decisions (e.g. 

Gregory et al 2012). But, this work does not factor in the psychological barriers people may 

face as a consequence of uncertainty. Uncertainty, itself, magnifies decision discomfort 

(Grantham et al 2009). This decision discomfort can compound delaying action until the 

damage is severe, consequential, and possibly too late; a feature noted in some 

conservation decisions (Martin et al 2012).  

Conservation may also need more research on how uncertainty impacts the moral 

residue of decisions. As examples, conservation frequently faces a perceived need to alter 
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resource extraction practices for biodiversity. These actions, for example, may displace 

ranchers, farmers, fishers and loggers from their livelihoods to reduce endangered species 

extinction probabilities. Increasing uncertainty in extinction risk might be predicted to 

increase societal remorse for those lost livelihoods. This may be true no matter what 

subsequently happens to the protected species. The thought that imposing this cost to 

individuals is perhaps unnecessary is likely to haunt a government agent responsible for 

delivering imposing a decision on people displaced from their way of living. 

It may seem intuitive but labelling deferred decisions as actions is crucial. 

Recognizing our status-quo bias, suggests that the default orientation of the trolley switch 

matters. Behavioral psychology teaches us that conservation-favorable decisions may be 

more likely if the status quo decision action favors protecting nature. An example would be 

using the precautionary principle to invoke blanket prohibitions on damaging actions, with 

permit approval required for an action. There are several examples where a shift in policy 

could significantly change likely conservation outcomes. The default position in the US for 

example, is that landowners retain the decision rights for land conversion whereas in Latin 

America a landowner does not (https://www.hoover.org/research/consequences-land-

ownership).  The application of the Endangered Species Act requires demonstrating risk to 

the species in order to halt the land use change. Imagine the altered decision landscape if 

this were the other way around and landowners were required prove a lack of harm before 

being permitted to convert land. Similarly, many governments maintain a default position of 

allowing private enterprise to introduce new species, whereas only a few maintain a default 

position of needing to prove biological safety prior to introduction (Burt et al 2007). 

Examples of government policies to shift the burden from nature to the landowner seeking 

change have been fraught with difficulty (e.g., Quetier et al 2014). Nevertheless, changing 

the set position on the conservation trolley track may be necessary for improved 

conservation outcomes  

Uncomfortable Opinion Avoidance. Managers making decisions on public trust 

resources often have an obligation to gauge public sentiment toward resource management 

actions (Decker et al 2016). Using the “best available science” often includes assessing social 
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values (Charnley et al 2017).  Trolley problem thinking suggests that it may be difficult to 

assess public sentiment on issues that require an explicit recognition of tragic trade-offs. 

People empathize with complex, and often competing, value sets. Freedom, landowner 

rights, jobs, poverty alleviation, and economic growth all enjoy strong positive attitudes and 

often compete with conservation interventions. Conservationists ought to have, at best, 

mixed feelings about the ethics of displacing peasant farmers, for example, to create 

ecotourism reserves (Fairhead et al. 2012).  

Faced with the overwhelming evidence of biodiversity loss, people may remain 

reluctant to explicitly express their concerns in terms of the painful trade-offs needed to 

achieve their vision of a world that balances their competing values. Conservationists should 

expect people to be strongly invested in remaining neutral; keeping their hand far from the 

trolley switch. Partisans with a strong interest in the outcome are dependable lobbyists for 

one or the other switch position. Nevertheless, general public sentiment may remain 

difficult to determine if it forces people to confront uncomfortable trade-offs in dearly held 

values.  

Recognizing the challenge in eliciting opinions on uncomfortable choices is critical to 

accurately gauging public sentiment. Informing decisions with a representative account of 

public sentiment may require proactive solicitation of opinions. For example, much has 

been made regarding the difficult public relations surrounding managing carnivores and 

people on the landscape (e.g., Lute and Carter 2020). Yet, a survey of U.S. residents shows 

that programs for controversial endangered species has not eroded the overall level of 

support for endangered species conservation (Bruskotter et al 2018). The realm of applied 

ethics focuses on gauging values as a normative process (Batavia et al 2018). Conservation 

research could follow this lead and go further in understanding the ethical spectra of 

people’s views on conservation (e.g., Minteer and Collins 2008, Batavia et al 2018). Shifting 

the tenor of conflict in conservation from taboo to tragic decisions, and after all, may 

require being able to assert the societal acceptance of a conservation target as a sacred 

value. 
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Decision regret. Decision regret challenges the durability of conservation decisions. 

Decisions are typically not permanent and societal regret can impact subsequent decisions 

(Zeelenberg and Pieters 2007). The natural tendency for people to regret unfortunate 

outcomes will predictably erode support for implementation of actions that cost people. 

Conservation must recognize that the inevitable outcome of successful conservation 

implementations that are costly to society is growing empathy for those whose interests 

were displaced. Attitudes toward dangerous wildlife, for example, are mixed and constantly 

shifting (Lischka et al 2019, Lute et al 2014).  

Shifting sentiments, driven by regret for the harm caused by predators, may make 

protection measures less durable than needed to successfully conserve the target. Thus, 

implementation must be viewed as the start of a campaign to retain that action, not the 

conclusion of a negotiation. Avoiding regret-driven reversals suggests conservation 

organizations should prioritize reinforcing the benefits achieved through conservation 

action. Prioritizing media coverage (e.g., Niemiec et al 2020) and careful use of language to 

manage a discourse (Serenari and Lute 2020) may be critical to continued success. 

 

Conclusion 

In a contested decision, it is to be expected that all advocates will likely behave in a 

manner that minimizes their chance of perceived loss, fighting particularly hard for values 

they view as sacred. Difficult trade-offs become tragic when the opposing parties each claim 

that they are fighting to protect sacred values. In these cases, values, ethics, emotions, and 

psychological barriers to action can all play important roles in thwarting implementation. 

The science and practice of conservation should anticipate the tendency toward 

escalating conflict decisions toward being taboo or even tragic. Conservationists should 

expect that decisions that impinge upon someone’s livelihood will quickly switch from an 

economic conversation of cost to one of values, freedom, self-determination and human 

rights – values that most hold sacred. Similarly, many conservationists might argue that 
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protecting biodiversity is, itself, a sacred value. Some fraction of these arguments likely 

resonate with significant sectors of society. When conservation action trades off the loss of 

diminishing biological diversity against livelihoods, most often the economically under-

privileged, to engage in their livelihoods, conservation must be prepared for tragic trolley 

problem-like choices. 

Implementation is made more difficult by avoidance issues. Governments might not 

want to accept the responsibility; agency staff may choose to avoid decision; sectors of 

society that could weigh in on their values and help legitimize a decision may avoid voicing 

uncomfortable opinions. Everyone involved is likely to regret the unfortunate components 

of the outcomes.  

 The ethics of conservation trolley problem thinking and the behavioral psychology 

of tragic and taboo choices highlight the challenge of implementing difficult decisions that 

require humans to sacrifice deeply held personal values for the benefit of biodiversity. 

Recognizing that taboo decisions and tragic conservation trolleys are entry points toward 

biodiversity-centered research on behavioral psychology and applied ethics is the first step. 

Understanding these relationships is the necessary precursor to helping agencies become 

more effective at implementation.  

 

Acknowledgments  

I thank KS Robinson, P. Singer, S. Strauss, P. Tetlock, and A. Varzi for valuable conversations 

along the way. I thank C. Batavia, M. Burgman, A. Karasov-Olson, M. Williamson and three 

anonymous reviewers for feedback on this manuscript. 

  



 

 

This article is protected by copyright. All rights reserved. 

 

Literature Cited 

Anderson CJ.  2003. The psychology of doing nothing: Forms of decision avoidance result 

from reason and emotion. Psychological Bulletin 129:139-167. 

Ando AW. 1999. Waiting to be protected under the Endangered Species Act: the political 

economy of regulatory delay. Journal of Law & Economics 42:29-60 

Bagozzi RP, Dholakia UM, Basuroy S. 2003. How effortful decisions get enacted: the 

motivating role of decision processes, desires and anticipated emotions. J. of 

Behavioral Decision-Making 16:273-295 

Barr LM and Possingham HP. 2013. Are outcomes matching policy commitments in 

Australian marine conservation planning? Marine Policy 42:39-48. 

Barsh RL. 2002. Netukulimk past and present: Mikmaw ethics and the Atlantic fishery. J. of 

Canadian Studies 37:15-42. 

Batavia C, Bruskotter JT, Jones JA, Vucetich JA, Gosnell H, Nelson MP. 2018. Nature for 

Whom? How type of beneficiary influences the effectiveness of conservation 

outreach messages. Biological Conservation 228:158-166. 

Batavia C, Nelson MP, Wallach AD. 2020. The moral residue of conservation. Conservation 

Biology   https://doi.org/10.1111/cobi.13463. 

Biggs D, Abel N, Knight AT, Leitch A, Langston A, Ban NC. 2011. The implementation crisis in 

conservation planning: can “mental models” help? Conservation Letters 4:169-183. 

Bird SC, and Hodges KE. 2017. Critical habitat designation for Canadian listed species: slow, 

biased, and incomplete. Environmental Science & Policy 71:1-8. 

Borgerhoff-Mulder M, Coppolillo P. 2005. Conservation: Linking Ecology, Economics and 

Culture. Princeton University Press. 

Borrini-Feyerabend G, Hill R. 2015. Governance for the conservation of nature, in G. L. 

Worboys, M. Lockwood, A. Kothari, S. Feary and I. Pulsford (eds) Protected Area 

Governance and Management, pp. 169–206, ANU Press, Canberra 

Burt JW, Muir A, Piovia-Scott J, Veblen KE, Chang AL, Grossman JD, Weiskel HW. 2007. 

Preventing horticultural introductions of invasive plants potential efficacy of 

voluntary initiatives. Biological Invasions 9:909-923. 



 

 

This article is protected by copyright. All rights reserved. 

 

Bruskotter JT, Vucetich JA, Slagle KM et al. 2018. Support for the US Endangered Species At 

over time and space: Controversial species do not weaken public support for 

protective legislation. Conservation Letters 11:e12595.  

Catalano AS, Redford K, Margoluis R, Knight AT. 2017. Black swans, cognition and the power 

of learning from failure. Conservation Biology 32: 584-596. 

Cegan, J.C., Filion, A.M., Keisler, J.M. and Linkov, I., 2017. Trends and applications of multi-

criteria decision analysis in environmental sciences: literature review. Environment 

Systems and Decisions, 37(2), pp.123-133. 

Charnley S, Carothers C. et al. 2017. Evaluating the best available social science for natural 

resource management decision-making. Environmental Science and Policy 73: 80-88. 

Collard R-C, Dempsel J, Holmberg M. 2020. Extirpation despite regulation? Environmental 

assessment and caribou. Conservation Science and Practice 2:e166 

https://doi.org/10.1111/csp2.166 

Cosens BA, Craig RK, Hirtsch SL, Arnold CA, Benson MH, DeCaro DA,  Garmestant AS, Gosnell 

H, Schlager E. 2017. The role of law in adaptive governance. Ecology and Society 

22:30. https://doi.org/10.5751/ES-08731-220130 

Dale AP, Vella K, Gooch M, Potts R, Pressey RL, Brodie J, Eberhard R. 2018  Avoiding 

implementation failure in catchment landscapes: a case study in governance of the 

Great Barrier Reef. Environmental Management 62:70-81. 

Daw TM, Coulthard S, Cheung WWL, Brown K, Abunge C, Galafassi D, Petrson GD, 

McClanahan TR, Omukoto JO, Munyi L. 2015. Evaluating taboo trade-offs in 

ecosystems services and human well-being. Proc Nat Acad Sci 112:6949-6954. 

Decker D, Smith C, Forstchen A, Hare D, Pomeranz E, Doyle-Chapman C, Schuler K, Organ J. 

2016. Governance principles for wildlife conservation in the 21st century. 

Conservation Letters 4: 290-295 

Dudley N, Higgins-Zogib L, Mansourin S. 2009.The links between protected areas, faiths, and 

sacred natural sites. Conservation Biology 23:568-577. 

Edmonds D. 2014. Would You Kill the Fat Man. Princeton University Press. 

Eidelman S, Crandall CS. 2012. Bias in favor of the status quo. Social and Personality 

Psychology Compass 6: 270-281. 

Fairhead J, Leach M, Schoones I. 2012. Green grabbing: a new appropriation of nature? J. 

Peasant Studies 39:237-261. 



 

 

This article is protected by copyright. All rights reserved. 

 

Frank EG, Wilcove DS. 2019. Long delays in banning trade in threatened species. Science 

363:686-688. 

Foot P. 1967. The Problem of Abortion and the Doctrine of Double Effect. Oxford Review, 5: 

5–15. 

Game ET, Meijaard E, Sheil D, McDonald-Madden E. 2015. Conservation in a wicked complex 

world; challenges and solutions. Conservation Letters 7:271-277. 

Golivich T and Medvec VH. 1995. The experience of regret: what, when and why. 

Psychological Review 102:379-395. 

Gosnell H, Chaffin BC, Ruhl JB. et al. 2017. Transforming (perceived) rigidity in 

environmental law through adaptive governance: a case of Endangered Species Act 

implementation. Ecology and Society 22:42. 

de Graaf G, Huberts L, Smulders R. 2016. Coping with public value conflicts. Administration 

& Society 48:1101-1127. 

Grantham HS, Wilson KA, Moilanen A. 2009. Delaying conservation actions for improved 

knowledge: how long should we wait? Ecology Letters 12: 293-301. 

Gregory R, Failing L, Harstone M, Long G, McDaniels T and Ohlson D. 2012. Structured 

Decision Making: A Practical Guide to Environmental Management Choices. Wiley-

Blackwell, Chichester UK.  

Harris G, Gross S, Auerbach D. 2012. Land ownership and property rights in the Adirondack 

Park of New York, USA. Landscape Research 37:277-300. 

Heberlein TA. 2012. Navigating Environmental Attitudes. Oxford University Press, 

Hughes C, Yarmey N, Morehouse A, Nielsen S. 2020. Problem perspectives and grizzly bears: 

A case study of Alberta’s grizzly bear recovery policy Frontiers in Ecology and 

Evolution 8:38. 

IPBES. 2019. Summary for policymakers of the global assessment report on biodiversity and 

ecosystem services of the Intergovernmental Science-Policy Platform on Biodiversity 

and Ecosystem Services. S. Díaz, J. Settele, E. S. Brondízio E.S., H. T. Ngo, M. Guèze, 

J. Agard, A. Arneth, P. Balvanera, K. A. Brauman, S. H. M. Butchart, K. M. A. Chan, L. 

A. Garibaldi, K. Ichii, J. Liu, S. M. Subramanian, G. F. Midgley, P. Miloslavich, Z. 

Molnár, D. Obura, A. Pfaff, S. Polasky, A. Purvis, J. Razzaque, B. Reyers, R. Roy 

Chowdhury, Y. J. Shin, I. J. Visseren-Hamakers, K. J. Willis, and C. N. Zayas (eds.). 

IPBES secretariat, Bonn, Germany. 56 pages. 



 

 

This article is protected by copyright. All rights reserved. 

 

Jannsen MA. 2015. A behavioral perspective on the governance of common resources. 

Current Opinion in Environmental Sustainability12:1-5 

Kahneman, D. 2011. Thinking Fast and Slow. Farrar, Straus, and Giroux, New York. 

Knight AT, Cook CN, Redford KH,et al. 2019. Improving conservation practice with principles 

and tools from systems thinking and evaluation. Sustainability Science 14:1531-1548. 

Knight AT, Cowling RM, Rouget M, Balmford A, Lombard AT, Campbell BM. 2008. Knowing 

but not doing: selecting priority conservation areas and the research-

implementation gap. Conservation Biology 22:610–617.  

Koontz TM and Thomas CA. 2006. What do we know and need to know about 

environmental outcomes of collaborative management? Public Administration 

Review 66:111-121. 

Leberger R, Rosa IMD, Guerra CA, Wolf F, Pereira HM. 2020. Global patterns of forest loss 

aross IUCN categories f protected areas. Biological Conservation 241:108299. 

Lien AM, Svancara C, Vanasco W, Ruyle GB, Lopez-Hoffman L. 2017. The land ethic of 

ranchers: a core values despite divergent views of government. Rangeland Ecology 

and Management 70:787-793. 

Lischka SA, Teel TL, Johnson HE, Crooks KR. 2019. Understanding and managing human 

tolerance for a large carnivore in a residential system. Biological Conservation 238: 

e108189. 10.1016/j.biocon.2019.07.034 

Lubell M. 2015. Collaborative partnerships in complex institutional systems. Current Opinion 

in Environmental Sustainability 12:41-47. 

Lute ML, Bump A, Gore ML. 2014. Identity-driven preferences in stakeholder concerns about 

hunting wolves. PloS One 9: e114460. 

Lute ML and Carter NH. 2020. Are we coexisting with carnivores in the American west? 

Frontiers in Ecology and Evolution 9:48.  

Malcom JW and Li Y-W. 2015. Data contradict common perceptions about a controversial 

provision of the US Endangered Species Act. PNAS 112: 15844-15849. 

Martin TG, Nally S, Burbidge AA, Arnall S, Garnett ST, Hayward MW, Lumsden LF, Menkhorst 

P, McDonald-Madden E, Possingham HP. 2012. Acting fast helps avoid extinction. 

Conservation Letters 5:274-280. 



 

 

This article is protected by copyright. All rights reserved. 

 

McShane TO, Hirsch PD et al. 2011. Hard choices: making trade-offs between biodiversity 

conservation and human well-being. Biological Conservation 144:966-972. 

Minteer, B. 2011. Refounding Environmental Ethics: Pragmatism Principle and Practice. 

Temple University Press, Philadelphia, PA. 212 pages. 

Minteer BA, Collins JP. 2008. From environmental to ecological ethics: toward a practical 

ethics for ecologists and conservationists. Sci Eng Ethics 14:483-501. 

 Niemiec R, Berl RE, Gozalez M, et al. 2020. Public perspectives and media reporting of wolf 

reintroduction in Colorado. PeerJ 8:e9074. 

Ostrom E. 1990. Governing the commons: The evolution of institutions for collective action. 

Cambridge University Press. 298p. 

Pomeroy R and Douyere F. 2008. The engagement of stakeholders in the marine spatial 

planning process. Marine Policy 32:816-822. 

Primmer, E., Varumo, L., Kotilainen, J.M., Raitanen, E., Kattainen, M., Pekkonen, M., Kuusela, 

S., Kullberg, P., Kangas, J.A.M., Ollikainen, M. 2019. Institutions for governing 

biodiversity offsetting: An analysis of rights and responsibilities. Land Use Policy 81: 

776-784. 

Quetier F, Regnery B, Levrel H. 2014. No net loss of biodiversity or paper offsets” A critical 

review of the French no net loss policy. Environmental Science & Policy 38:120-131. 

Reed MS. 2008. Stakeholder participation for environmental management: a literature 

review. Biological Conservation 141:2417-2431. 

Schwartz MW, Cook CN, Pressey RL, Pullin AS, Runge MC, Salafsky N, Sutherland WJ, 

Williamson MA. 2018. Decision support frameworks and tools for conservation. 

Conservation Letters 11:1-12. 

Serenari C and Lute ML. 2020.Delegimizing large carnivore conservation through discourse. 

Society and Natural Resources. doi.org/10.1080/08941920.2020.1727593 (early 

online). 

Simberloff D. 1998. Flagships, umbrellas, and keystones: Is single-species management 

passe in the landscape era? Biological Conservation 83:247-257. 

Smith RJ, Muir RDJ, Walpole MJ, Balmford A, Leader-Williams N. 2003. Governance and the 

loss of biodiversity. Nature 426:67-70. 



 

 

This article is protected by copyright. All rights reserved. 

 

Tetlock, P.E., Kristel, O.V., Elson, S.B, Lerner, J.S., Green, M.C.  2000. The psychology of the 

unthinkable: Taboo trade-offs, forbidden base rates, heretical counterfactuals. J. of 

Personality and Social Psychology 78:853-870. 

Thomson JJ. 1985. The trolley problem. Yale Law Journal 94: 1395-1415. 

Wollstein KL and Davis EJ. 2017. A “hammer held over their heads”: voluntary conservation 

spurred by the prospect of regulatory enforcement in Oregon. Human Wildlife 

Interactions11:258-273. 

Zeelenberg, M., Pieters, R. 2007. A theory of regret regulation. J. of Consumer Psychology 

17:29-35. 

 

 

Tables and Figures. 

 

Figure 1. The potential suite of difficult trade-off choices. Secular values are those for which 

compensatory approaches may be broadly acceptable while sacred values are those where someone 

views them as incommensurable (e.g., freedom, identity). Taboo choices pit secular values versus 

sacred ones in a situation where monetary solutions may politically prevail but result in moral 

residue. Tragic choices pit sacred values against one another and force a potentially unavoidable, but 

regrettable, choice. Redrawn based on Daw et al (2015). 
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Table 1. Five critical challenges that emerge from linking conservation decisions to the 

behavioral psychology of taboo and tragic decisions, examples and steps that might be 

taken to improve conservation outcomes in light of these observations. The strategies are 

also easily re-framed as research questions. 

Challenge Example Strategies 

Adopting Discursive Strategies – 

Faced with negotiating for the 

loss of sacred values, 

calculations of ‘fair’ value may 

have limited impact 

The sagebrush rebellion pits the 

sacred value of rancher’s 

identities against government 

interactions on behalf of species 

few people would even recognize. 

Green-grabbing of indigenous 

lands by conservation 

organizations is increasingly 

viewed as sacrificing a sacred 

value for a secular one 

(conservation). 

Evaluate which values claimed by the 

impacted as sacred are viewed as 

sacred by decision-makers and society. 

Evaluate pluralities of values among 

the regulated and regulators. 

Evaluate which conservation values 

are held by society as sacred values 

warranting equal consideration. 

Responsibility Avoidance – 

Faced with difficult choices, 

people tend to avoid the 

responsibility for  decisions. 

Most countries with endangered 

species laws have failed to list 

most of their endangered species 

Create an environment for shared 

decision and implementation 

responsibility 

Create transparent, well-documented 

decision processes. 

Action Avoidance - Faced with 

difficult choices, people tend to 

favor inaction or status quo 

choices or deferred action. 

Malcom and Li (2015) 

assessment of  endangered 

species jeopardy consultations 

Emphasize that inaction is a decision 

that leads to a default outcome.  

Establish default decisions to favor 

conservation. 

Uncomfortable Opinion 

Avoidance - Faced with difficult 

choices, people prefer to not 

confront their values directly and 

may remain neutral. 

Public comment on controversial 

US government decisions garners 

numerous institutional, but few 

individual, responses to the 

environmental review. 

Do not assume, or expect, that 

volunteered responses to proposed 

actions are representative of public 

opinion. 

Proactively seek general public 

sentiment through surveys.  

Decision Regret – Having made 

a difficult choice, people regret 

unfortunate outcomes of actions 

more than outcomes of inaction. 

Fluctuating public opinions on 

human-wildlife conflicts where 

large predators attack and kill 

livestock.  

Post-implementation marketing of 

achieved benefits can sustain 

enthusiasm and stave off regret. 

Monitoring of implementation impact 

may include measuring decision 

regret. 

 




