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A key trait of the Anthropocene is the rapid change of environmental processes (the so-called global change drivers) and social attitudes towards their effects (Alley et al., 2003; Brook et al., 2008; Pereira et al., 2010; Chen et al., 2011; Mace, 2014). Neither drivers nor attitudes are new phenomena. Climate, atmospheric composition, habitats and biological communities are ever changing, and human societies have overexploited, sustainably managed and preserved species, habitats or sites throughout human history. Rapid global change erodes populations, communities and whole ecological systems, usually in non-linear ways. Non-linear effects will eventually lead to tipping points of sudden, irreversible change in populations, communities and whole ecosystems (Brook et al., 2008; Lenton and Williams, 2013; Rohr et al., 2014; Urban, 2015). Extinctions caused by overharvesting or by introduced predators, competitors or diseases; community collapse due to extinction of keystone interactors or to introduction of keystone predators, competitors or parasites; and simplification of ecosystems due to loss of ecosystem engineers, pollution, habitat loss, fragmentation and climate change are classical textbook examples of such tipping points (Leakey and Lewin, 1996; Kolbert, 2014).

While initially local, collapses are becoming increasingly global. Increased human capacities for harvesting and transporting organisms, for exploiting and transforming habitats, and for changing the Earth’s climate are both cause and by-products of globalisation (Diamond, 2011; Harari, 2014). Overexploitation and irreversible change of ecological systems are no longer limited by technology. Solutions to global change threats to biodiversity will thus come from new social attitudes to conservation (Mace, 2014). Sparing areas from people’s use, or preventing intensive uses in protected areas, was the cornerstone of last century conservation policy, and it is still defended by leading scientists (Wilson, 2016). Increasing intensity of exploitation of land outside preserves to fulfil the exploding needs of a growing human population, and spill-over of intensification effects toward land spared for conservation, fuelled the development of land-sharing approaches to conservation (Phalan et al., 2011).

Productive land use systems are integrated with the conservation of wildlife in a shared landscape, where wildlife provides ecosystem services sustaining such productive land uses. This ‘Nature for people’ framework is supported by environmental economic research that integrate commercial and non-commercial values and develop ways for considering non-commercial values in accounting systems (Costanza et al., 2014; Campos et al., 2019). ‘Nature for people’ frameworks underlie the recent history of large-scale land-use policies such as the European Common Agricultural Policy (Díaz et al., 2021a; Pe’er et al., 2022), as well as integrative concepts such as the ecological intensification of agricultural systems (Clough et al., 2011; Geertsema et al., 2016). Limitation of economic theory to estimate the social values that nature gives to people led to the development of the ‘People and Nature’ framework. Ecological, social and economic values are integrated into sustainable socioecological systems (Mace, 2014). Both values and management systems are based on long-term agreements within specific human societies (Díaz et al., 2018). This approach allows for incorporating spiritual and local values and attitudes difficult to generalize to the scale of the global economy, so that they can counteract intensification trends of seemingly ‘green’ policies of energy production, transport systems, and urbanization (Díaz et al., 2018).

Climate change, pollution, biotic changes and land use change have been identified has the main drivers of current global change (Brook et al., 2008). These drivers are ultimately fuelled, or attenuated, by social attitudes towards wildlife use (from overexploitation to sustainable management to recreation), urbanisation, global trade, agricultural patterns, water use, energy-supply systems, and economic policy.

Knowledge on the effects of social trends on drivers, of drivers on biodiversity and ecosystem functioning, and of ecosystem functioning on sustainability of human societies is however still uneven and usually too coarse. For instance, climate change predictions are increasingly detailed and precise, thanks to the sustained work of hundreds of first-class scientists during the last decades under the Intergovernmental Panel on Climate Change (IPCC) platform (Pörtner et al., 2022). How and why predicted climate changes will determine changes in species, communities and ecosystems is still a matter of active research, however (Peterson et al., 2011; Mendoza and Araújo, 2019; Díaz et al., 2021b). Translation of climate-biodiversity relations into policy action to prevent and/or adapt socioeconomic systems to expected consequences of climate change is even more difficult (Polasky et al., 2011). Effects of the remaining global drivers, and of interactions among them, are even less understood, although research is advancing rapidly (Boulangeat et al., 2012; Díaz et al., 2021b). Finally, research on socioecological systems promoted by the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES), the biological equivalent to the IPCC, is starting to provide foundations for translating knowledge on global change effects on ecosystems to policy action to counteract them (Chaplin-Kramer et al., 2019).

Although every piece of sound knowledge on the complex issue of dealing with global biodiversity threats is urgently needed, several pressing and promising topics can be highlighted. First, it is still necessary to refine the use of climate change models to predict changes in biodiversity and develop effective conservation policies. Models that integrate additive and interactive effects of other drivers are specially needed to increase predictive power under realistic scenarios (Outhwaite et al., 2022). Routine use of the sophisticated but easily accessible modelling tools to generate simplistic ‘predictions’ of future species distributions and develop ‘effective’ policies are likely to be of very limited value (Pearson and Dawson, 2003). Large-scale modelling exercises, and tests of model predictions with past or future data, are much more promising (Thuiller et al., 2005; Nogués-Bravo et al., 2008; Brodie et al., 2022).

The second promising field of research deals with the development of sound theory on processes underlying extinction and invasion risk. Increasing availability of global databases are depicting detailed patterns of extinction and invasion potential, as well as correlates with them. Such analyses focus on associations between extinction or invasion with species traits (often in a phylogenetic framework) or ecological drivers (Munstermann et al., 2022). Yet we still lack integrated analyses that lead to more general predictions. For instance, the best predictor of invasive potential is whether the species is invasive in other area in the world, together with propagule pressure (i.e., the number of introduction attempts) and tolerance to humans (Møller et al., 2015), but little can be said about species that have not been moved yet to other areas (Hawkins et al., 2015). For this reason, policies tend to rely more on the precautionary principle, declaring potential invasive species on the basis of knowledge derived from other invasions and avoiding any introduction as far as possible. However, since global trade trends often do not follow these precautionary rules we need better models to anticipate invasion potential (Hulme, 2021).

The search for more general patterns and processes underlying global threats to biodiversity should also consider spatial and temporal variation of drivers’ effects. Spatial patterns may arise from latitudinal, longitudinal or altitudinal gradients of environmental suitability. Such gradients usually show decreasing trends of suitability, and increasing effects of drivers, from the centre to the borders of species´ ranges (Brown, 1984). Asymmetric trends in the leading and rear edges of current climate-driven northwards movement of ranges (Hampe and Petit, 2005), areas of high suitability close to borders (Tellería et al., 2021), geographic asymmetries (Díaz et al., 2015) or intercontinental differences (Møller et al., 2014) are most likely due to long-lasting effects of past events, from glacier-age legacies (Hampe and Petit, 2005; Tellería et al., 2021) to history of land uses (Møller et al., 2014; Díaz et al., 2015). Research on processes causing spatial and temporal variation in effects on current biodiversity will help to adapt management recommendations to local realities. It is extremely unlikely that management policies promoting fixed practices across heterogeneous regions will be effective at counteracting threats, as the recent history of the European Common Agricultural Policy shows (Pe’er et al., 2014).

Finally, identifying threats is not enough: management practices aimed at counteracting them should be developed, evaluated, and modified if they are found to be ineffective (Pérez et al., 2012; Díaz and Concepción, 2016). Routine evaluation of the effectiveness of measures using proper controls should be mandatory when developing conservation policies (Kleijn et al., 2006). Both management plans and evaluations should take into account scale issues, as actions are usually applied by owners at the scale of their properties but landscape context may greatly condition action’s effectiveness (Concepcion et al., 2012; Meier et al., 2022). New accounting systems that incorporate non-commercial values of biodiversity (Campos et al., 2019) will help develop large-scale monitoring systems of biodiversity change, which are essential to detect changes in trends and to evaluate whether management actions scale-up to curb negative trend of species or communities (Díaz et al., 2022).

Globalization of commerce has expanded the threats to biodiversity to global scales. Globalisation of conservation may, however, permit the rapid global dissemination of successes and failures of local conservation actions. Scientific journals are the best available tool for such dissemination (Díaz et al., 2016). I encourage our diverse readers and authors to submit papers to Frontiers in Conservation Science that will help us rise to the challenge of defining, understanding, and solving the global biodiversity threats faced in the Anthropocene.
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