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Abstract

Public health and safety concerns around the SARS-CoV-2 novel coronavirus (COVID-19) pandemic have greatly changed human behaviour. Such shifts in behaviours including travel patterns, consumerism, and energy use, are variously impacting biodiversity during the human-dominated geological epoch known as the Anthropocene.  Indeed, the dramatic reduction in human mobility and activity has been termed the "Anthropause". COVID-19 has highlighted the current environmental and biodiversity crisis and has provided an opportunity to redefine our relationship with nature. Here we share 10 considerations for conservation policy makers to support and rethink the development of impactful and effective policies in light of the COVID-19 pandemic. There are opportunities to leverage societal changes as a result of COVID-19, focus on the need for collaboration and engagement, and address lessons learned through the development of policies (including those related to public health) during the pandemic. The pandemic has had devastating impacts on humanity that should not be understated, but it is also a warning that we need to redefine our relationship with nature and restore biodiversity.  The considerations presented here will support the development of robust, evidence-based, and transformative policies for biodiversity conservation in a post-COVID-19 world.
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Introduction 

The SARS-CoV-2 novel coronavirus (herein called COVID-19) pandemic has had an incredibly heavy human toll (from loss of life (Woolf et al., 2020) to mental health crises (Tandon 2020) to loss of livelihoods (Dev 2020) to changes in food security (Uddin et al., 2020) and rapid and dramatic effects on the world and how it functions.  Major changes in human behaviour spanning travel patterns, consumerism, and energy use, among others, have influenced local and global biodiversity in various ways (e.g., Gillinghan et al., 2020; Rondeau et al., 2020; Zambrano-Monserrate et al., 2020). These changes coincide with the Anthropocene, a period characterized by unprecedented loss of biodiversity and global environmental change (Steffen et al., 2007) for which there is desperate need for action to stop this loss and restore ecosystems (Jeanson et al., 2020).  The COVID-19 lockdown restrictions have created an unprecedented experiment termed the “Anthropause” where nearly half of humans on the planet have been confined to their homes at various stages of the pandemic, resulting in major reductions in human disturbance on biodiversity (Bates et al., 2020; Rutz et al., 2020).  COVID-19 has illuminated environmental and biodiversity crises while creating an opportunity to transition and redefine our relationship with nature and our planet (Steffen et al., 2020).  Reducing the probability of future virulent disease outbreaks also hinges on abating the destruction of biodiversity (Gibb et al., 2020).  In this sense, there are clear links between human and societal wellbeing and biodiversity (Díaz et al., 2006; Haines-Young and Potschin 2010).

Public health and safety have been important policy drivers influencing individual human behaviour during the COVID-19 response (Hartley and Perencevich 2020). Yet, there are opportunities to consider how conservation policy can be refined to benefit both humans and biodiversity during the post COVID-19 transition.  Conservation policy makers and their actions in the next several years will play major roles in addressing issues such as the global wildlife trade, climate change, biodiversity loss, pollution, and energy use in the coming decades (Pearson et al., 2020).  Several recent papers have considered how environmental policy related to clean energy, transportation and climate emissions can be refined (e.g., Amankwah-Amoah 2020; López-Feldman et al., 2020; Steffen et al., 2020) during what Schwab and Milleret (2020) call “the great reset” yet there has been less thinking specific to biodiversity.  Here, we present considerations for conservation policy makers intended to enable the development of more effective and transformative conservation policy recognizing this may range from relatively small refinements to major rethinking of how economies and society function.  Specifically, we focus on policy changes that have the potential to bend the curve for biodiversity (Mace et al., 2018) – halting and reversing declines and restoring biodiversity for the benefit of humans and our planet - doing so in a way that is respectful and inclusive of stakeholders and rights holders.  This paper is intended to complement recommendations that have already been shared with conservation researchers in terms of how they can generate relevant science for COVID-19 transitions (see Buxton et al., 2020; Kadykalo et al., In Press).  Our team includes a mix of early career and established conservation science researchers based in Canada and the UK. The considerations presented here were derived from collaborative brainstorming and scanning of relevant literature with a focus on COVID-19 policy considerations for other sectors and issues (e.g., transportation, energy) and the policy sciences (see Weible et al., 2020).  The lens used here may not be entirely relevant to all contexts or regions.  The considerations are not presented in order of importance.  

1. LEVERAGE INTEREST IN EVIDENCE-BASED DECISIONS
Health care experts discussing COVID-19 frequently present findings that have emerged from evidence syntheses to help the public understand public health decisions, effectively mainstreaming evidence-based decision making.  Behind the scenes the evidence synthesis community is working to rapidly deliver robust syntheses (Bero 2020; Tricco et al., 2020) on topics such as the effectiveness of masks and mechanisms of viral spread.  Moreover, these syntheses are being updated regularly, reflecting the emergence of new evidence (Tricco et al., 2020).  The evidence synthesis community has also created hubs for sharing pandemic-related evidence (e.g., https://www.mcmasterforum.org/find-evidence/covid-19-evidence).  Biomedicine has long been ahead of the environmental sciences in embracing evidence-based decision making (Pullin and Knight 2001). However, the current interest and awareness in COVID evidence creates an opportunity for conservation policymakers to more fully embrace evidence synthesis and to use it when communicating to both politicians and the public assuming conservation scientists generate reliable evidence (Kadykalo et al., In Press).  Doing so may help to foster trust and understanding of conservation science and the scientific process.  Indeed, the progression of COVID-19 has led to the most substantial public discussion of the scientific method in recent history (Agley 2020). The current interest in science can be embraced as an opportunity to improve public support and understanding surrounding conservation policy notwithstanding the recognition that trust issues are pervasive in some regions. 

2. CAPITALIZE ON POSTIVE HUMAN CONNECTIONS WITH NATURE 

Travel restrictions and the shift to remaining at home have led to humans slowing their fast-paced lifestyles and becoming more engaged with surrounding natural environments close to home (Campbell 2020). This resulting increase in visitation to natural areas, green spaces and parks near urban areas (Park People/Amis des Parcs 2020; Stinson 2020) has led to some congestion but is also exposing new members of society to nature (Geng et al., 2020).  This has coincided with a decrease in the use of wilderness and remote locations. In the Antarctic for example, ecotourism will likely not rebound for years (Müller et al., 2020).  Moreover, general reductions in human activity have benefitted wildlife.  In the San Francisco Bay area, traffic noise levels dramatically decreased, leading to songbirds such as the white-crowned sparrow (Zonotrichia leucophrys) altering their songs into a more optimized frequency range (Derryberry et al., 2020).  The so called “Anthropause” creates a unique opportunity to share stories about how wildlife and nature function in the relative absence of humans. Sharing Anthropause stories (e.g., wildlife roaming the deserted streets in urban areas; https://www.cnbc.com/2020/04/10/coronavirus-empty-streets-around-the-world-are-attracting-wildlife.html) highlights the resilience of nature and what is possible if we change human behaviour in ways that benefit biodiversity.  Moreover, given that the Anthropocene is often viewed through a negative lens (Dalby 2016), the Anthropause provides a source of hope which is sorely needed (Bennett et al., 2016). Policy makers can capitalize on tangible examples and the potential for a stronger collective understanding and support of biodiversity, which can ultimately lead to conservation mobilization. 

3. LEVERAGE THE RESTRUCTURING OF SOCIETY POST COVID-19 TO BENEFIT BIODIVERSITY AND PEOPLE FOR TODAY AND TOMORROW
The COVID-19 pandemic has had dramatic effects on humans, and caused enormous hardship for many. Considering this, it is important to recognize the consequent societal changes that have led to some positive effects for both humans and wildlife. For example, restrictions on travel and trade to reduce the spread of COVID-19 have reduced global carbon emissions (Le Quéré et al., 2020) and improved air quality in cities (He et al., 2020) benefiting human health and biodiversity.  Thus, policymakers should acknowledge and attempt to preserve societal changes which have simultaneously benefited human wellbeing and biodiversity. Moreover, it is well known that anthropogenic stress (e.g., arising from disturbance or climate change) on ecosystems and wildlife can promote disease outbreaks (Keesing et al., 2010), while loss of biodiversity can itself increase rates of infectious disease (Wood et al., 2014). Efforts to minimize human disturbance in ecosystems while protecting and restoring biodiversity will limit the ability of zoonotic diseases (such as COVID-19) to spill over from wildlife to humans through a buffering effect (Johnson and Thieltges 2010). Such investments in biodiversity benefit human well-being both in the short and long term (Cunningham et al., 2017). With financial stimulus spending and other social restructuring anticipated during post-pandemic recovery, this is an opportune time to make meaningful advances in biodiversity conservation today while also protecting against future threats. 
4. CREATE CONSERVATION POLICIES THAT ARE LIVING AND ADAPTIVE 

Relevant and rigorous scientific evidence supports well-constructed conservation policy (York et al., 2002). Timely conservation policies in response to new sound science can increase conservation successes.  For example, the quick implementation of emerging science-backed COVID-19 public safety protocols, recommendations, and policies (i.e. capacity limitations in public spaces, and the use of face coverings) have reduced the impact of the virus in many countries (World Health Organisation 2020). However, the process of generating rigorous and impactful scientific evidence, much like generating impactful policy, is continuous and iterative (Gluckman 2014). It is routine for scientific findings to shift with new evidence, and as more knowledge in the field becomes available. The acceptance of this process should enable the creation of environmental policies that are living and adaptive by benefitting from updated scientific evidence. As with rapidly emerging policies like public health policies on COVID-19, guidelines should be dynamic to incorporate changing knowledge as the evidence base expands.    

5. CONSULT AND ENGAGE WITH STAKEHOLDERS AND RIGHTSHOLDERS

Consultation and engagement with stakeholders and rightsholders is fundamental to achieving conservation success (Reed 2008). Traditionally these activities occur during face-to-face meetings and workshops but during the pandemic they have largely ceased in an effort to maintain public health. This issue is amplified in Indigenous communities that are especially vulnerable to COVID-19 (e.g., due to lack of access to health care in remote communities). Much progress has been made over the last several decades in adopting a co-production (Beier et al., 2017) or co-assessment (Sutherland et al., 2017) approach to conservation research and application thus ensuring that diverse voices contribute to the development of conservation plans and policies as well as the establishment and prioritisation of knowledge gaps (Reed 2008). It may be tempting to abandon or otherwise take shortcuts in engagement due to the uncertainty caused by the pandemic, yet it is essential to continue to move forward meaningfully and deliberately with co-production and co-assessment strategies where feasible as doing so has the potential reduce conflicts (Redpath et al., 2013) all while achieving more meaningful conservation outcomes that are context specific (Nel et al., 2016).  The pandemic creates an opportunity to rethink the process of engagement so that protocols and policies can be improved. For example, online engagement methods, which have been necessary during the pandemic, could be used to supplement and increase frequency of communication with stakeholders and rightsholders who may live in more remote areas. 

6. RECOGNIZE THE COMPLEXITIES INVOLVED IN COMPLIANCE AND COOPERATION
Similar to guidelines for combating climate change and addressing other conservation issues, interventions for COVID-19 have guided policies (related to public health) at the regional, national, and international scales. However, to implement regulations in daily life, it is the individual who needs to change behaviours, even if these changes decrease an individual’s autonomy (Adger et al., 2005). Because of COVID-19, members of the public have been expected to alter their behaviour by making decisions repeatedly that conflict with their personal, immediate gains (Lunn et al., 2020). These decisions often must be made before the outcome is evident and before the effective value of the public good is known (Milinski et al., 2008). Research on social dilemma theories (see Dawes 1980) has shown that cooperation does occur in these circumstances, despite incentives that conspire against it (Johnson et al., 2020). An understanding of social dilemma theory should help policy makers understand why people cooperate (or not – including messaging fatigue which has occurred with COVID-19 where individuals become tired of rules and guidance; Michie et al., 2020) and the ways in which cooperation in collective activities can be maintained or promoted (Van Lange et al., 2013; Johnson et al., 2020). Conservation policy makers should therefore consider the variety of behavioural responses in the community during this pandemic (for example, toilet paper hoarding and anti-masks) and consider the complexities of compliance, psychosocial research, and the mechanisms behind cooperation when dealing with similar conservation social dilemmas. 
7. ACCOUNT FOR SLOW OR RELUCTANT ADOPTERS IN POLICY DESIGN 
Significant effort is required to create new policy, but uncertainties related to adoption and public buy-in constitute additional hurdles. Change resistance is a major obstacle preventing the adoption of environmentally beneficial behaviours and policies on both individual and collective levels (Harich 2010), with many possible underlying causes (e.g., mistrust in authority; Piderit 2000). False and potentially damaging ideas (e.g., fake news) can increase resistance to discussion, engagement, and social change in the face of major issues (van der Linden 2015), such as climate change (Douglas and Sutton 2015). Resistant, slow or reluctant adopters have become readily apparent during COVID-19 with issues such as wearing masks (Howard 2020). Science denial transcends political and temperamental differences, and different groups of ‘slow-adopters’ require attention for different policies (Washburn and Skitka 2017). Given that public opinion is inextricably linked to policy and politics (Rose et al., 2018), understanding and addressing the drivers of slow adoption is crucial. The effectiveness of top-down, ‘hard’ approaches to conservation are limited by non-compliance and limited governmental control, and policies that incentivize sustainable choices in a way that is consistent with societal objectives are more likely to receive support (Hilborn 2007). It is important to address the social drivers of denial, reluctance, and slow adoption early (e.g., by gaining the support of actors who share a common background with the target audience, making support more socially acceptable; Rosenau 2012). This has become especially apparent during the pandemic with much in the way of new research and understanding in the health care realm (e.g., Lunn et al., 2020; Van Bavel et al., 2020) that is transferrable to conservation.
8. CREATE PROACTIVE AND ADAPTIVE POLICY FRAMEWORKS THAT CONSIDER UNINTENDED NEGATIVE CONSEQUENCES 
The high degree of uncertainty associated with the COVID-19 pandemic accelerated the typical policy-making framework as most governments prioritized public health over potential short-term economic repercussions. This response can serve as a template to address the biodiversity crisis. The exponential rates of biodiversity loss around the world are a direct cause of human-induced threats, namely habitat loss and degradation, pollution, and accelerated climate change (Vitousek et al., 1997). Reductions in population sizes of wild organisms, localized extirpations, and species extinctions are increasingly prevalent around the world as extinction rates are 1000 times higher than natural background extinctions and are projected to increase in the future (De Vos et al., 2015; WWF 2020). Considering that biodiversity is intrinsically linked to human health (both physically and mentally), well-being and wealth, conservation of biodiversity is fundamental to supporting development and economic growth and must be prioritized accordingly (Costanza et al., 1997; Hough 2014). While scientists have been calling for action for several decades, decision-makers must recognize the urgent need to bend the curve of biodiversity loss before irreversible consequences arise. As exemplified during the COVID-19 pandemic, immediate global awareness and action has the potential to flatten the curve of global trends. By emphasizing urgency in conservation-related issues, perhaps the curve in biodiversity loss could be bent as well.  At the same time, it is important to consider unintended adverse effects of policies on environmental and human health (Corlett et al., 2020; Pearson et al., 2020) and realize that policies may backfire in precarious times of misinformation (Schwab and Malleret 2020). COVID-19 has highlighted the ways in which there can be unintended consequences that arise from policy, especially when forced to act quickly and in a reactive manner, which is an important consideration even during non-COVID times.  
9.  SUPPORT COLLABORATIVE MONITORING BY BOTH SCIENTISTS AND COMMUNITIES TO ALLOW FOR BETTER DECISIONS IN THE FACE OF UNEXPECTED EVENTS
Data gathered voluntarily by local community members have been crucial in tracking the spread of COVID-19 and making timely policy adjustments to reduce transmission (Budd et al., 2020). Governments actively encourage communities to use smartphone apps that can track potential exposure to COVID-19, and alert both users and health authorities to spreading risk. Conservation can also greatly benefit from data gathered by volunteers using digital technology. Community (or citizen) science offers opportunities for generating more comprehensive and robust data, particularly at spatial and time scales necessary for many decisions (Chandler et al., 2017).  Incentivizing citizens to fill in knowledge gaps and embracing community collected data may provide policymakers with the opportunity to mobilize public involvement in making better ecosystem protection decisions. With a continued emphasis on the importance of long-term monitoring from both scientific and citizen groups, further discoveries can be made regardless of obstacles such as COVID-19. Continued scientific research and long-term monitoring would refine projections and result in better, more insightful recommendations, ultimately leading to more effective biodiversity policy recommendations (Parr et al., 2009). 
10. REFOCUS CONSERVATION ACTION AND POLICY THROUGH THE LENS OF INTERSECTIONAL ENVIRONMENTALISM
Disadvantaged communities have been disproportionately affected by COVID-19, both in terms of infection rates and in terms of economic fallout. Similarly, Black, Indigenous, and People of Colour are disproportionately affected by the impacts of biodiversity loss, and are most likely to be excluded from or negatively impacted by decisions on conservation. For example, in many areas with colonial histories (e.g. Serengeti, Maghreb, Nepal), people and animals have been extirpated from regions or deprived of its resources in order to achieve a political goal, often in the name of the preservation of biodiversity, or access to a particular resource (Shrestha 1995; Robbins 2015). Despite this, conservation decision-making and long-term success benefits from including local communities and diverse voices and perspectives (Brooks et al., 2012; Díaz et al., 2018). The global “Anthropause” presents a unique opportunity to restructure and develop intersectional policies that create sustainable conservation solutions that reflect the rights and voices of marginalized people. Beginning by meaningfully considering colonial histories of conservation and scientific institutions (Chaudhury and Colla 2020), evaluating “objectivity” and considering positionality (Baker et al., 2019), and supporting diverse and inclusive communities (Maas et al., 2020), conservation should work towards engaging historically-excluded communities, like how it has begun to engage with Indigenous communities. This would be beneficial both to people and biodiversity, and is especially timely as we begin to set new international conservation and sustainability targets (Schleichler et al., 2019; Thomas 2020). 
Conclusion
Here we present considerations for conservation policy makers and decision makers focused on development and refinement of conservation policy during the post-COVID-19 transition.  The pandemic has dramatically altered our relationship with nature for many of us and is regarded as a time of transition globally (Habersaat et al., 2020). Much can be learned from the pandemic particularly related to the social and behavioural sciences (Van Bavel et al., 2020) as we work collectively towards addressing the biodiversity crisis.  Scholars have already charted pathways to navigating clean energy transitions driven by the pandemic (Steffen et al., 2020) yet similar scaffolding has yet to occur for biodiversity and conservation policy. The attention that biodiversity has received as a result of the Anthropause has amplified the realization that humans have had a dramatic effect on biodiversity and it is time for change. Our audience here are conservation policy makers recognizing their critical role, however, we also acknowledge they cannot do it alone and require robust evidence (Buxton et al., 2020) and input and assistance from diverse stakeholders and rights holders to guide them. The pandemic has had devastating impacts on humanity that should not be understated, but it is also a warning (see Nematchoua 2020) that we need to redefine our relationship with nature and restore biodiversity.  The considerations presented here will enable the development of robust, evidence-based, and transformative conservation policies to guide us during this transition (Lundquist et al., 2020).
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