[bookmark: _GoBack]Box 3: Conceptualizations of the biodiversity - function system and its inclusion of humans have evolved over time in western science. The way biodiversity and ecosystem function feedbacks have been considered in the context of humanity’s relationship with nature has changed over the last half-century, and continues to change. Natural scientists and historians in many knowledge traditions have recognized the interdependencies of biodiversity and human well-being. In the early 1800s von Humboldt (1817) noted that deforestation would feedback to negatively impact society, and Darwin noted biodiversity and ecosystem functioning feedbacks (Hector and Hooper, 2002) long before our current awareness of them. Still, these feedbacks did not feature in the dominant western science paradigm of the 1950s to 1980s of conservation of nature for itself (Loreau, 2010; Naeem, 2002) (Figure A). Biodiversity-functioning relationships were raised in the 1980s, with the realization that extinctions of species might reduce ecosystem functioning Ehrlich and Mooney (1983), an example is (the Ehrlichs’ analogy of species loss as the popping of rivets in spaceship Earth; (Mace, 2014)). In the 1990s, biodiversity - ecosystem functioning - ecosystem services became a formal field of research spurred by seminal publications by Tilman and colleagues (1996), and Daly (1997). This progress was, concurrent with a shift to a ‘nature for people’ in framing ecological policy rapidly led to the integration of ecology and environmental economics. 	Comment by Meghan Avolio: With years of hindsight, I think this box is overly simplistic and I am not sure how much it adds. Maybe we drop all but our final feedbacks figure and keep that. The conceptualizations to me are just lacking and gloss over what was really occurring.	Comment by Matthew: This is critical, and maybe something that should be acknowledged in the text. Is there a role for other perspectives in moving the evolution of these paradigms and our framing of biodiversity-function-services?	Comment by Mary O'Connor:  From Matt’s email: perhaps a more explicit acknowledgement that this paper takes a largely Wester Science approach, while the evolution of the paradigms is both informed by and will continue to benefit from alternative perspectives.
	Comment by Matthew: Maybe need to explicitly mention ‘nature despite people’ here	Comment by Meghan Avolio: Paul R. Ehrlich and Harold A. Mooney (1983) Extinction, substitution, and ecosystem services. BioScience 33(4): 248-254.
	Comment by Meghan Avolio: 
In contemporary framings, the emphasis on biodiversity-function feedbacks is mixed, with some approaches that include a link between diversity and function (e.g., ecosystem stability) while others treat biodiversity as purely responsive to global change drivers (e.g., the resilience and planetary boundary frameworks, which do not explicitly relate biodiversity and ecosystem function). The most recent scientific developments converge with themes in many cultures that envision biodiversity as inclusive of people and human behavior (United Nations 2015, Diaz et al. 2019). The current IPBES framework (Figure 1B) that maps biodiversity, function and people begins to include feedbacks among these elements of the biosphere, with particular emphasis on socio-economic feedbacks (Figure 1B). The agenda we propose aims to frame the relationships among biodiversity – inclusive of people - and function to emphasize a strong scientific understanding of feedbacks across scales. 	Comment by Matthew: Does this signal a need for a new graphic? Currently the integrated system includes people as separate from biodiversity.

Figure X: Progression of framings for the conservation of biodiversity over time (developed from (Mace 2014)) showing those that include the link between diversity and function versus the introduction and emphasis of other relationships. Later framings complement (not replace) earlier ones, although some do not include the link between diversity and function. People as part of nature, and human activities were absent from earlier framings and have increasing prominence in more recent ones. We suggest that feedbacks between people, biodiversity, and ecosystem function be the next focus of conceptualizations of biodiversity-ecosystem function science. the next step beginning in the 2020s is into a framing that emphasizes feedbacks.
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