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Earth faces a climate emergency which renders conservation goals largely obsolete. Current conservation actions are inadequate because they (i) underplay biodiversity's role in maintaining human civilisation, which contributes to its marginalisation, and (ii) rely on false assumptions of how to catalyse transformative change. We suggest a paradigm shift from biodiversity conservation to survival ecology, refocusing the field on safeguarding a planetary system in which humans and other species can thrive. Rather than seeking to maintain a world which will no longer exist, survival ecology acknowledges unavoidable change and seeks to shape the world that will: it looks to the future, not the past. Since conservation science and advocacy have not been sufficient to achieve the required change, survival ecologists should additionally embrace non-violent civil disobedience.
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INTRODUCTION

Climate change threatens to end human civilisation (Richards et al., 2021), and almost 14,000 scientists have declared “clearly and unequivocally that planet Earth is facing a climate emergency” (Ripple et al., 2021). An emergency is a critical situation requiring our immediate attention; in an emergency, we stop what we were doing and refocus on the urgent task at hand. However, like most of society, conservation stakeholders (including scientists, practitioners, policy-makers, and funders) have collectively failed to respond to the urgency of the emergency and adapt our objectives and approaches. Here, we argue that climate risks are so great as to render largely obsolete the customary conservation focus on preventing species extinctions and maintaining the current benefits people obtain from nature. Instead, we suggest that conservation aims may best be achieved by refocusing and reframing conservation around the safeguarding of an Earth system that supports both human civilisation and other life into the future, a paradigm we term “survival ecology.” We first make the case that near-future impacts of climate change on biodiversity will be so severe that the conservation movement needs to re-examine its fundamental objectives. We then argue that reframing conservation around a survival ecology agenda may be required to transition the field from its currently marginal status to the heart of economic and political decision-making. However, while our argument largely concerns conservation's framing, the transition to survival ecology also requires fundamental changes to conservation philosophies, objectives, practise, and theories of change, which we briefly outline in the following two sections. We do so in the hope of stimulating an urgently-needed debate, because without rapid adaptation to the climate emergency and reflection on its continued inability to catalyse the required changes in our economies and societies, conservation will fail to conserve global biodiversity.



BIODIVERSITY IN THE CLIMATE EMERGENCY

Conservation is a diverse field encompassing a range of rationales and approaches (Sandbrook et al., 2019). While rationales for conservation have become increasingly anthropocentric over recent decades, it remains largely centred (and, in particular, marketed) on the goal of maintaining biodiversity through the prevention of species extinctions (e.g., Bolam et al., 2020; Rounsevell et al., 2020). However, existing efforts have failed to prevent extensive anthropogenic biodiversity loss driven by habitat change, overharvesting, species introductions and cascading effects (Secretariat of the Convention on Biological Diversity, 2020; Bradshaw et al., 2021), and an estimated one million species now face extinction (Díaz et al., 2019). Moreover, the prospects for preventing further extinctions become ever more remote in the climate emergency, as an increasing body of evidence highlights the negative impacts of climate change on species and ecosystems in all biomes. For example, temperature increases and other climatic changes will render large portions of the current ranges of many species unsuitable within decades (e.g., Román-Palacios and Wiens, 2020; Trisos et al., 2020), but many species will be unable to adapt sufficiently (Radchuck et al., 2019) or shift their ranges within these timeframes (Román-Palacios and Wiens, 2020). This of course supposes the existence and accessibility of suitable niche space elsewhere, though this will be particularly lacking for many montane and polar species, and island endemics (La Sorte and Jetz, 2010; Post et al., 2019; Veron et al., 2019). Further, temporal adaptations will cause increasing phenological mismatches between currently interacting species (Kharouba et al., 2018), hastening the breakdown of biotic communities and amplifying extinction risks. All major ecosystems will undergo major transformation (Nolan et al., 2018), though tropical biomes such as humid forests and coral reefs are particularly threatened (Trisos et al., 2020). While these direct impacts are likely to affect most if not all species and ecosystems, they will also serve as a multiplier of existing threats (such as habitat change and overharvesting), as human societies take actions to mitigate and adapt to changes already underway (Watson, 2014). Thus, climate change is expected to drive rapid increases in species extinction risk (Urban, 2015; Román-Palacios and Wiens, 2020).

While conservation was failing to arrest biodiversity loss even before climate impacts started to become apparent, it is now clear that climate change will be so severe as to threaten the survival of entire biomes and condemn many species to extinction regardless of any future conservation efforts. The principal conservation objective of preventing extinctions is built on the assumption that all species can be saved from extinction, yet climate change renders this largely obsolete. Given that existing conservation efforts, which were already failing, will be inadequate in the face of climate impacts, the continuation of the current conservation paradigm is not an option and the field must rapidly adapt its objectives and strategies. But while the climate emergency necessitates an evolution in conservation, it also presents an opportunity to mainstream conservation by reframing the field as critical to the maintenance of human civilisation, as well as other species.



FROM BIODIVERSITY CONSERVATION TO SURVIVAL ECOLOGY

According to the lead authors of the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES), preventing catastrophic climate change and reversing other drivers of biodiversity loss will require “transformative change, namely a fundamental, system-wide reorganisation across technological, economic, and social factors, making sustainability the norm rather than the altruistic exception” (Díaz et al., 2019). However, conservation largely continues to portray and market itself as an “altruistic exception” by framing the field as the endeavour to prevent extinctions of other species. This is problematic because, while many decision-makers may agree that conserving species is a noble goal, few behave as if it is essential. As a result, conservation remains an economically and socially marginal activity; for example, protected areas are our principal conservation strategy but global protected area spending is estimated at US$ 24.3 billion/year (Waldron et al., 2020), the size of the global beard grooming industry (Thomas and Deshmukh, 2019). Simply put, conservation is not a priority for our societies, and neither the public nor political leaders understand the gravity of the threat biodiversity loss poses for humanity (Bradshaw et al., 2021).

Conservation should be ultimately about much more than preventing the extinction of threatened species, because the promotion of complex, well-functioning and resilient ecosystems ensures the generation of ecosystem services that underpin human wellbeing in the present (Díaz et al., 2019), and is a key strategy for both mitigating and adapting to (Malhi et al., 2020) the catastrophic climate change that threatens the survival of human civilisation. If we are to persuade society to take conservation seriously, we must stop framing it as the altruistic quest to save other species from extinction, and instead present it as the selfish, pragmatic goal of sustaining the conditions for human civilisation and other life on Earth. Given that climate change renders the objective of preventing all species extinctions impossible, the goal of conservation should be to retain, into the future, an Earth system in which life (including human life) can flourish. In other words, we must dynamically maintain, restore and create ecosystems to allow the biosphere to evolve, adapt and change such that it maintains itself in all its complexity during a time of rapid biotic and abiotic change. We must move from biodiversity conservation to survival ecology.

While the survival ecology framing has some echoes of other approaches which centre conservation around explicitly anthropocentric concerns, including ecosystem services (“ES,” Millennium Ecosystem Assessment, 2005), nature's contributions to people (“NCP,” Díaz et al., 2018), and natural climate solutions (“NCS,” Griscom et al., 2017), it differs fundamentally in three respects. Firstly, while the ES, NCP and NCS frameworks focus on the specific components of biodiversity that generate desired services, survival ecology instead focuses on the conditions that allow them (or any other, less service-generating components of biodiversity) to thrive, and strives for resilient and adaptable ecosystems that benefit all species, including humans. Rather than focusing on elements of the Earth system that are of value to people, survival ecology requires managing the system as a whole. Secondly, survival ecology recognises that a focus on present values (which is the predominant focus of ES and NCP) is inappropriate in a time of rapid global change, and is explicitly forward-looking. Thirdly, existing frameworks do not address the question of how conservation itself needs to change, while survival ecology recognises the need for new philosophies and approaches (which we discuss in the following sections).

Some authors have argued that utilitarian rationales for conservation have partly contributed to to the ecological crisis, and thus that anthropocentric framings carry risks (Taylor et al., 2020). However, the ecocentric arguments central to conservation have been equally unsucessful in persuading society of the importance of the living world. In this regard, nothing conservationists have tried so far has worked, but it would be foolish to stop trying new approaches in an emergency context. Moreover, while survival ecology is somewhat anthropocentric in framing, it is neither anthropocentric nor ecocentric in practise because, as the IPBES lead authors state, “maintaining a life-sustaining and life-fulfilling planet for humans and other species are […] one and the same challenge” (Díaz et al., 2019). Nevertheless, survival ecology is more than just a reframing of conservation for marketing purposes or asking people to ascribe monetary value to biodiversity. It also requires a fundamental shift in conservation philosophies and approaches, and in particular a re-examination of our atttutide to biotic change (Figure 1).
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FIGURE 1. The transition from conservation to survival ecology, which requires a shift in objectives and approach, as well as prioritisation, key actions, and theory of change.




FROM REACTIVE TO PROACTIVE

Conservation is a dynamic, evolving field and some efforts have been made to adapt it to the rapidly changing climate. These include the NCS approach to maximise conservation's contribution to climate mitigation, and efforts to enhance the resilience of approaches such as protected areas. However, rapid adaptation to the climate emergency remains hampered the field's prevailing attitude to change. Conservationists have generally sought either to prevent change (by combatting anthropogenic threats to maintain species and ecosystems as they are now), or to reverse it (by restoring species populations and ecosystems to some desired past state). However, given the inevitability of widespread climate-driven abiotic change, including considerable extinctions, we must cease looking to the past for our benchmarks, and instead think to the future (Thomas, 2020). Conservation time and resources spent on trying to maintain the world as it currently is, or recently was, risk being wasted because that world will soon no longer exist, if indeed it still does. While it is of course desirable to maintain as much of current biodiversity as possible, and a comprehension of current and past ecosystems may inform future actions, the goal of maintaining ecosystems as they are, or restoring them to how they used to be, is simply not possible in a rapidly changing climate. Failure to acknowledge that, and refocus conservation objectives in response, risks wasting conservation time and resources on quixotic quests. Conversely, letting go of the past must not lead to a laissez faire attitude to future change. We need to plan proactively, by defining the future we want, researching what is needed to get there, and starting to actively manage both species and ecological and evolutionary processes to influence the outcomes of unavoidable environmental change. We must stop working to conserve a world that will no longer exist, and start trying to shape the one that will.

One key way in which this proactive approach will manifest itself is in our attitudes to the distribution of life on Earth, and our concepts of native and non-native species. The introduction of invasive non-native species has been a major driver of extinctions and other biodiversity impacts (Pyšek et al., 2020), so the deliberate translocation of species is risky and controversial. However, given the mass of extinctions projected this century as a result of species' inabilities to track or adapt to climate change (Román-Palacios and Wiens, 2020), assisted colonisation on a massive scale (Butt et al., 2020) will likely be required within decades. This may even require the active establishment of entire ecosystems in novel places—if coral reefs and tropical humid forests will no longer occur in their current locations, should we not make efforts to ensure they exist somewhere? These activities could also promote evolution and speciation in the new environments, potentially leading to the maintenance of biological complexity (Hendry et al., 2017). Given that this will necessarily entail the creation of novel ecosystems, a regulatory framework and enhanced research agenda will be required.

Of course, for many ecosystems we lack the ecological knowledge to be able to intervene in this way and be confident of the outcomes, though restoration ecology can give pointers as to how to assemble new ecosystems, and evidence for novel ecosystems shows that new combinations of species can assemble communities successfully (Kennedy et al., 2018). While such “experimentation” does represent a leap in the dark to some extent, when one is in a burning building the only choice is to leap. Climate change is already a huge experiment with the future of life on Earth, and no non-radical choices remain. The only options are to continue as normal with conservation mindsets developed in the climatically-stable world we have left behind, or to adapt our approaches and develop solutions explicitly designed to overcome the problems at hand. Nevertheless, even such radical changes in conservation approaches will be insufficient unless we also reconsider how conservation seeks to influence political and economic decision-making, and wider society.



FROM ADVOCATES TO ACTIVISTS

Conservation science largely operates according to an unspoken “theory of change” (ToC) that if we generate scientific information about biodiversity loss and its implications, and develop solutions, society's leaders will use that information to make wise policy decisions, and fund the implementation of those solutions. However, this ToC is based on false assumptions, and conservation is failing (just as climate change is occurring) because scientists have not adequately considered how social and political change occurs in the real world (Gardner et al., 2021). Conservation science alone cannot determine governmental policy-making and funding decisions because these are additionally influenced by the lobbying, donations and public relations campaigns of billion-dollar industries including agrochemicals, industrial meat production, fisheries, logging, plastics, mining, construction, and so on. Since the science and practise of conservation have not and cannot be enough to bring about the required transformative changes in our economic systems, survival ecology (or any appropriate response to an emergency context) requires that we should additionally engage in efforts with a higher chance of success.

Direct activism such as non-violent civil disobedience has historically been effective in bringing about political change (Chenoweth and Stephan, 2012), and played an important role in the successful struggles for universal suffrage in the UK, civil rights in the USA, and independence from colonialism in many countries. Since 2018 it has also succeeded in raising climate change up the media, public and political agenda, through the actions of movements such as Fridays for Future, Extinction Rebellion and others. For example, numerous countries have declared a climate emergency, and in 2019 the environment grew to become the third largest concern for British voters (Gardner and Wordley, 2019). However, the increase in public, media and political concern has been heavily weighted towards climate, and the parallel issue of biodiversity loss has been overshadowed (Gardner et al., 2020). Similar efforts are required for the living world, and these may be lent important credibility and authority should scientists participate publicly as scientists, rather than simply as citizens (Gardner et al., 2021).

Such is the primacy of the science-to-policy change ToC in conservation that some suggest conservation scientists should refrain even from advocacy for fear of reducing their scientific legitimacy or authority (see e.g., Lackey, 2007; Chan, 2008). However, conservation science is an explicitly normative and value-laden discipline: it sees biodiversity as good, and strives to maintain it (Noss, 2007). To achieve this objective, conservationists have a long history of extending beyond research to engage in both conservation practise and advocacy. Indeed, it is common for conservation scientists to work for, collaborate with, or receive funding from non-governmental and campaigning organisations adopting the explicit political position that biodiversity should be prioritised in decision-making, or advocating for one species (or site, or conservation method) over others. Values and advocacy are thus integral to conservation, and to claim scientists and the science they do are value-neutral risks undermining the public's trust and acceptance of that science (Oreskes, 2019). However, while conservation scientists have long engaged in advocacy, neither that nor our research and practise have been sufficient to slow the destruction of nature appreciably (Secretariat of the Convention on Biological Diversity, 2020; Bradshaw et al., 2021) and they will prove increasingly inadequate as the climate emergency deepens. In this emergency, we must think beyond approaches that have proved inadequate to date. If we are to move conservation issues to the mainstream of public and political thought, and trigger the transformations required to maintain most life on Earth, we will need to become more influential. If conservation was content with advocacy, the twin climate and ecological emergencies require survival ecologists to go one step further, and become activists.



DISCUSSION AND CONCLUSIONS

Conservation, we believe, is in need of radical reform because it is unable to achieve its goals in the present, and will be increasingly unable to do so in a rapidly changing future. By largely focusing on and marketing itself as the conservation of other species it has constrained itself to being only peripherally relevant to human society, and in seeking to prevent biotic change it has burdened itself with a goal rendered impossible by climate change. By reframing goals around the maintenance of an Earth system in which both humans and other species can survive (and hopefully thrive), we believe that the field will be better able to mainstream itself into political and economic decision-making, and avoid wasting effort and resources on endeavours that will ultimately prove futile.

Some of our suggestions may be controversial, not least the notion that preventing species extinctions is no longer necessarily an appropriate goal. However, it has long been recognised that not all species can be saved, and discussions over conservation triage were underway long before the extent of climate impacts on biodiversity became apparent (Bottrill et al., 2008). The ES, NCP, and NCS frameworks imply that species not contributing to the delivery of particular services should be deprioritised, though survival ecology makes no such value judgements and recognises the role of all species in maintaining complex and resilient ecosystems. It does, however, acknowledge the inevitability of extinctions, and emphasises the maintenance of an Earth system in which species can adapt and new species can evolve, to counter that loss.

We seek only to stimulate an urgently-needed debate on how to conserve biodiversity in a rapidly-changing world, and it is beyond this essay to propose any plan of implementation. Indeed survival ecology cannot necessarily even be “implemented,” for it is a way of thinking about conservation rather than a plan or toolbox. Many of the tools and techniques developed by conservationists will clearly remain essential to the survival ecology agenda. For example, we will still need to manage protected areas, restore ecosystems, and empower local communities to manage natural resources sustainably. However, these and other traditional approaches will never be sufficient while they are implemented in pursuit of an objective that is both impossible to achieve and considered trivial by society. In the climate emergency, we can no longer conserve all biodiversity. Instead we must aim to maintain the planetary conditions that will allow both humans and other species to thrive.
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