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                    Abstract
I argue that scientific knowledge is collective knowledge, in a sense to be specified and defended. I first consider some existing proposals for construing collective knowledge and argue that they are unsatisfactory, at least for scientific knowledge as we encounter it in actual scientific practice. Then I introduce an alternative conception of collective knowledge, on which knowledge is collective if there is a strong form of mutual epistemic dependence among scientists, which makes it so that satisfaction of the justification condition on knowledge ineliminably requires a collective. Next, I show how features of contemporary science support the conclusion that scientific knowledge is collective knowledge in this sense. Finally, I consider implications of my proposal and defend it against objections.
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Gilbert (1989, 1994), Tuomela (1992, 2004), Schmitt (1994b), Rolin (2008, 2010), and List and Pettit (2011) contain detailed proposals.


	Consult any introduction to epistemology and one will come across a statement of this idea. According to Pritchard (forthcoming), it is one of two ‘master intuitions’ about knowledge.


	
Roberts (1989) gives wonderful stories about the role of luck in some scientific discoveries. Thanks to an anonymous referee for pointing me to this source.


	In a sense, it is also lucky that we do not live in a demon world or other skeptical scenario. Since most of us aren’t skeptics, however, we are committed that such luck is not (always) knowledge-undermining (cf. Pritchard (2005), Ch. 9).


	Note that there are two different ways to think about the reliability of a decision procedure: some procedures are reliable only on the condition that their input is already of high epistemic quality. For instance, a majority vote among reliable experts may be reliable in this sense. Other procedures are reliable in the more robust sense that they not only conserve the epistemic quality of their input, but improve upon it. Even if the input is of bad or mixed epistemic quality, a rational deliberative process in which evidence is filtered and arguments are weighed may reliably produce true outputs.


	(Bird (2010), p. 29) and (Thagard (2010), p. 280) make a similar objection.


	For this reason, Wray (2007) argues that only research teams can have collective knowledge.


	Perhaps proponents of an epistemic conception of truth would argue that satisfaction of the truth condition on knowledge requires a collective. One worry, however, is that all knowledge will come out as collective then, so that there is nothing distinctly collective about scientific knowledge. I leave it to the friends of epistemic conceptions of truth to explore this further.


	This is why Giere (2006, 2007) and Thagard (2010) reject the possibility of collective knowledge.


	Cf. note 3 above.


	Scientific antirealists, as well as scientific realists of various stripes, will balk at my unqualified talk about truth. While I won’t be able to satisfy antirealists who lean towards relativism, this reliability condition can be amended to accommodate weaker forms of realism, such as referential realism or structural realism, and even constructive empiricism. To do this, reliability must be understood as making it more likely that successfully referring or empirically adequate theories are found.


	What I am proposing here is that scientific knowledge requires what Alvin Goldman (1988) calls ‘strong justification’.


	This is not to deny that there may be further ways in which scientific knowledge is high-grade. Perhaps scientific knowledge requires higher reliability than knowledge generally. Perhaps it ought to be embedded in a broader network of knowledge which exemplifies internal coherence, explanatory potential, or other theoretical virtues, thus giving rise to what some authors have called ‘understanding’ (Kvanvig 2003; Greco 2010).


	A constraint like this is already implicit in the second requirement above that the belief ought to be the intended outcome of a process of inquiry. To satisfy this requirement, scientists must understand how the inquiry is supposed to produce evidence for the belief and thus (assuming that the inquiry is successful and indeed produces knowledge) know that they know.


	My analysis of scientific justification is thus explicitly internalist, since this final condition requires cognitive access to the grounds of belief and to how they support the belief. Such conditions are the hallmark of what is often called access internalism (BonJour 2010). Note, however, that this is perfectly compatible with holding that knowledge or justification in general must be analyzed externalistically. As I hinted at above, it might be that scientific knowledge is high-grade exactly because it meets internalist constraints. Ordinary knowledge need not require any such thing.


	Post-Gettier epistemology literature contains multitudes of cleverly devised and increasingly outlandish counterexamples to proposed analyses of justification and knowledge. I will not attempt to safeguard (SJ) against such counterexamples here. Moreover, since it is far from clear that outlandish counterexamples would ever materialize in actual scientific practice they don’t pose a very pressing threat to (SJ). See, e.g., Pritchard (forthcoming), Sosa (2007), and Greco (2010) for discussion and recent attempts to offer a satisfactory general analysis of knowledge.


	The sense of necessity that I am appealing to here has slightly vague contours. It is conditioned on scientists’ general opportunities and abilities to learn about other scientific subfields, on the development of background and common knowledge among scientists, and on scientists’ individual circumstances, which may or may not permit them to invest additional time and effort into data gathering, processing, learning, etc. Nonetheless, it should be uncontroversial that when someone with a Ph.D. in, say, particle physics cooperates with a molecular biologist on a joint research project, they will typically have to rely on each other’s expertise necessarily.


	By writing that ‘the group comes to know’ I don’t mean to beg the question. Those who remain unconvinced up to this point may paraphrase this locution in their preferred way.


	Cf. also Goldberg (2010) and Faulkner (2011) for accounts of a similar distinction between ‘original’ and testimony-based justification.


	When pushed, I might grant that we could stipulate that the partially testimonial justification an individual scientist in the group acquires for p is perhaps an indirect way of satisfying (SJ). Nonetheless, I want to insist that only collectives can satisfy it in a direct way.


	Note that this is a direct consequence of the fact that the cognitive necessity of epistemic dependence is premised on various changeable factors. Cf. note 17 above.


	This example potentially does introduce another form of cognitively necessary epistemic dependence, namely on the developers of hardware or software.
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