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ABSTRACT
Epistemic Autonomy is the idea deeply imbedded in the mainstream
epistemological tradition that in order to possess knowledge one must possess all
the knowledge-requisite goods (KRGs) generating it (e.g. evidence, cognitive
abilities). But an increasing number of philosophers claim that a good deal of what
we all want to call “knowledge” is knowledge via extended justification (EJK), that
is, knowledge for which no individual can possess all KRGs. The most vivid
apparent cases are in ‘big science’. For example, some high-energy particle physics
collaborations consist of thousands of active researchers (e.g. physicists, engineers,
technicians, data analysers, etc.) of various sorts who are spread across the globe.
The same can be said of bodies like the Intergovernmental Panel on Climate
Change (IPCC). When vast numbers of individuals with diverse expertise produce
knowledge-level evidence that, say, Higgs particles exist, who can possess this
knowledge? If epistemic autonomy is necessary for possessing knowledge, then
individuals cannot possess EJK. It can be possessed only by the groups across
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which justificatory labour extends (e.g. experimental collaborations, research
teams).
However, an increasing number of philosophers endorse the principle,
epistemic extension, according to which one can possess knowledge while relying
on others for KRGs. This principle allows for deep epistemic dependence on others.
If it is a viable principle, individuals can possess EJK. This means EJK
underdetermines group knowledge.
In this dissertation, I show how the ideas of epistemic autonomy, epistemic
extension, group knowledge, and EJK are connected. In doing so, I generate a
novel framework for conceptualizing the possibility space in epistemology,
especially social and collective epistemology. This framework, in turn, points to
unexplored possibility space in collective epistemology. The bulk of collective
epistemology to-date can be classified as intra-group epistemology: analyses of
epistemically salient happenings within groups. The new frontier I identify is what
I call inter-group epistemology: analyses of the epistemically salient happenings
between groups and between groups and out-group individuals.
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Epistemological
Externalism
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Autonomy
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Extension

Individual
Knowledge/
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possesses knowledge
that p, and all KRGs
are internal goods or
traits of S.

Individual subject S
possesses knowledge
that p, and all KRGs are
internal or external
goods or traits of S.

Individual subject S
possesses knowledge that p,
and some KRGs are internal
or external goods or traits of
subjects beside S.

Group
Knowledge/
Subjecthood

Group subject G
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INTRODUCTION
“nullius en verba.” (“take nobody’s word for it.”)
— Slogan of the Royal Society of London

0.1. Epistemic Autonomy/Extension & Individual/Group Knowledge
This is a dissertation in meta- social and collective epistemology, where social
epistemology is the analysis of epistemically salient happenings between
individuals and collective epistemology (i.e. the epistemology of groups) is the
analysis of epistemically salient group-level phenomena. A central concern of this
dissertation is the idea that having epistemic autonomy is a necessary condition for
possessing knowledge (or knowledge-level justified belief). If a knowledge-bearer is
epistemically autonomous, she possesses all the knowledge-requisite goods (KRGs)
generating her knowledge (e.g. evidence, cognitive abilities). So, if epistemic
autonomy is necessary for knowledge, then knowledge-possession entails the
possession of all KRGs. That is, a belief-generating process resulting in knowledge
cannot extend beyond the evidence or cognitive abilities of the knowledge-bearer.1
But an increasing number of philosophers claim there are many cases of
what we want to call “knowledge” in which no individual can possess all KRGs. Call
KRGs are constituents of belief-generating processes. Belief-generating processes are then
appraised according to the epistemologist’s preferred model of epistemic justification. So, for
example, reliability properties are not KRGs. Rather, on reliabilism, KRGs are subject to
reliabilist appraisal. If epistemic autonomy is necessary for knowledge, then the beliefgenerating process will not extend beyond the goods (e.g. evidence) or traits (e.g. cognitive
abilities or dispositions) attributable to the subject. I thank Sandy Goldberg for prompting an
early clarification of this dialectic.
1
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these cases of knowledge via extended justification (EJK).2 The most vivid cases of
apparent EJK are in science. For example, some high-energy particle physics
collaborations consist of thousands of active researchers (e.g. physicists, engineers,
technicians, data analysers, etc.) of various sorts who are spread across the globe.
When vast numbers of individuals with diverse expertise produce knowledge-level
evidence that, say, Higgs particles exist, who can possess this knowledge? Who can
possess EJK? If epistemic autonomy is necessary for possessing knowledge,
individuals cannot possess EJK.
This brings me to the second major idea this dissertation is concerned with:
group knowledge. For various reasons, an increasing number of philosophers
endorse the claim that some knowledge is group knowledge. 3 By “group
knowledge,” I do not mean just that a group is involved in producing knowledge. I
mean that a group literally possesses knowledge. To conflate these two ideas is to
automatically ascribe EJK to groups. It is to assume that epistemic autonomy is
e.g. Hardwig (1985); Schmitt (1994); Hutchins (1995); Thagard (1997; 2010); Knorr-Cetina
(1999); Gilbert (2000; 2004); Kusch (2002); Giere (2002; 2006; 2007; 2011; 2012); Goldman
(2004); Bouvier (2004; 2010); Tuomela (2004; 2011); List (2005); Mathiesen (2006; 2011);
Fallis (2007); Wray (2007); Rolin (2008; 2010); Hakli (2011); Tollefsen (2002; 2015);
Goldberg (2010; 2011; 2012); Vaesen (2011a); Fagan (2011; 2012); Dewitt (2012); Green (2012;
2013; 2014); Shieber (2013); Kelp (2013; 2014); Palermos (2013; 2016); Palermos and
Pritchard (2013; forthcoming); Bird (2014); Brogaard (2014); de Ridder (2014); Lackey (2014);
Carter (2015); Miller (2015) Palermos (2015; forthcoming); Wagenknecht (2016). In this
dissertation, I do not endorse the claim that some knowledge is EJK. I explore the relation
between certain fundamental ideas in epistemology with the idea that some knowledge is EJK.
To this end, I may occasionally assume the occurrence of EJK.
2

e.g. Hardwig (1985); Schmitt (1994); Hutchins (1995); Knorr-Cetina (1999); Gilbert (2000;
2004); Kusch (2002); Tollefsen (2002; 2015); Goldman (2004); Bouvier (2004; 2010);
Tuomela (2004; 2011); List (2005); Mathiesen (2006; 2011); Fallis (2007); Wray (2007); Rolin
(2008; 2010); Hakli (2011); Vaesen (2011a); Dewitt (2012); Palermos and Pritchard (2013;
forthcoming); Bird (2014); de Ridder (2014); Lackey (2014); Carter (2015); Palermos (2015;
forthcoming); Wagenknecht (2016).
3

-2-

necessary for possessing knowledge. If it is necessary, then EJK can be possessed
only by the groups across which justificatory labour extends.
But an increasing number of philosophers endorse the third idea this
dissertation is concerned with, epistemic extension, which is opposed to the claim
that epistemic autonomy is necessary for possessing knowledge.4 This is the quite
radical idea that a subject can possess knowledge while relying on others for some
KRGs. So, if epistemic extension is permitted, knowledge possession does not
entail the possession of all KRGs. That is, a belief-generating process resulting in
knowledge can extend beyond the evidence and/or cognitive abilities of the
knowledge-bearer. Therefore, if epistemic extension is permitted, individuals can
possess EJK. Since EJK underdetermines group knowledge, we need not
automatically ascribe EJK to groups.5
If EJK occurs, at least one of two traditional, individualistic tenets in
epistemology must be abandoned: the necessity of epistemic autonomy for
possessing knowledge or the idea that knowledge is possessed by individuals and
not groups.

e.g. Thagard (1997; 2010); Giere (2002; 2006; 2007; 2011; 2012); Goldberg (2010; 2011;
2012); Fagan (2011; 2012); Green (2012; 2013; 2014); Shieber (2013); Palermos (2013; 2016);
Kelp (2013; 2014); Brogaard (2014); Miller (2015).
4

I will not take sides on the issue of whether one can rely only on KRGs possessed by other
people or also on KRGs attributable to institutions, systems, or social practices. I focus on
reliance on other people, but what I say can apply, mutatis mutandis, to epistemic extension
over any KRG contributing to knowledge but not possessed by the knowledge-bearer. I thank
Sandy Goldberg for prompting this clarification.
5
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0.2. Externalism, Epistemic Extension, & Cognitive Externalism
While epistemic extension is an externalist principle, it is important to show how it
is an advanced and atypical form of externalism. Setting the issue of group
knowledge aside, different classes of externalism differ about the nature and degree
to which KRGs extend beyond a subject’s inner life. It is in this respect that
epistemic extension entails an advanced class of externalism.
The most moderate class of externalism in this respect is what I will call
Restricted Externalism. This is the class of views according to which KRGs extend
beyond the subject’s inner life, to the subject’s non-mental cognitive abilities and
general cognitive infrastructure; but KRGs extend no further on this class of views.6
Alvin Goldman, whose work was central for both the externalist and social turns in
epistemology, offers a nice, brief statement of Restricted Externalism:
A justified belief is, roughly speaking, one that results from cognitive
operations that are generally speaking, good or successful. But “cognitive”
operations are most plausibly construed as operations of the cognitive
faculties, i.e., “information-processing” equipment internal to the organism.
(1979, p. 187)
Internalists and Restricted Externalists disagree about which aspects of a subject
can constitute KRGs. Internalists permit only mental KRGs (or some sub-class of
mental KRGs). Restricted Externalists also permit cognitive abilities grounded in
non-mental aspects of the subject’s cognitive apparatus. But both contend that all
KRGs are possessed by the knowledge-bearing subject. Both maintain that
I use the term, “Restricted Externalism,” only in Chapter Five, though each chapter of this
dissertation is concerned with the class of views it picks out. In Chapter Five, the definition of
“Restricted Externalism” also takes into consideration whether a view takes (some) epistemic
contexts to feature social elements. However, these contextual elements are not what I call
“KRGs” elsewhere in this dissertation.
6
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knowledge possession entails the possession of all KRGs: only my KRGs can justify
my knowledge. Therefore, both internalism and Restricted Externalism entail the
necessity of epistemic autonomy for possessing knowledge.7
According to the recent class of views I call Extended Externalism, KRGs
can extend beyond the subject, such that a subject can possess knowledge without
possessing all KRGs. That is, a subject’s knowledge can be generated in part by
KRGs possessed by others. Some epistemologists endorse Extended Externalism
explicitly, others by implication. Those who do so more explicitly more or less
directly reject the idea that epistemic autonomy is necessary for knowledge (or
knowledge-level justification).8 Sanford Goldberg (2010; 2011; 2012) and Joseph
Shieber (2013) go a little further by endorsing Extended Externalism specifically in
the form of process reliabilism. But, for the most part, these philosophers are
concerned with motivating rather than generating versions of Extended
Externalism. Thus, they offer mostly negative arguments for epistemic extension.
Epistemologists of cognitive externalism indirectly endorse epistemic
extension by offering what amount to versions of Extended Externalism. The
exceptions are those espousing embodied cognition only. Any type of cognitive
externalism says that cognition extends ‘outside the head’. According to embodied
cognition in particular, which is the most moderate version of cognitive

In comments on Chapter One, Goldberg rightly pointed out to me that, strictly speaking and
setting aside Goldman’s own resistance to epistemic extension, this passage is not inconsistent
with epistemic extension. I nevertheless think the passage is useful for clarifying the distinction
between epistemic extension and externalism at-large.
7

e.g. Goldberg (2010; 2011; 2012); Fagan (2011; 2012); Shieber (2013); Miller (2015). Goldberg
(2010) does offer some positive motivation of epistemic extension in terms of the metaepistemology of reliabilism and the nature of epistemic assessment.
8
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externalism, a subject’s cognition is partly constituted by processes in her body
other than those inside her head. So all ‘embodied’ KRGs are parts of the
knowledge-bearer’s physical body. This means embodied cognition on its own
lends itself only to a version of Restricted Externalism: when a subject knows, all
KRGs are hers. That is, knowledge generated via embodied cognition is not
extended knowledge.
According to the two advanced versions of cognitive externalism, cognition
is not confined to the physical bounds of a subject. In cases of extended cognition,
cognition extends ‘outside the head’, over artifacts, environmental features, and
other subjects. There is a central subject whose cognition extends beyond the
bounds of her physical body. In cases of distributed cognition, cognition is
distributed across multiple subjects, and there is no individual centre of cognition.
These are distributed rather than extended cognitive processes. Both models have
been employed in versions of Extended Externalism. Some epistemologists of
cognitive externalism contend that a subject can possess knowledge when cognitive
labour salient for generating knowledge (i.e. KRGs) extends beyond that subject.9
Ronald Giere (2002; 2006; 2007; 2011; 2012) and Paul Thagard (1997; 2010)
contend that a subject can possess knowledge when KRGs are distributed across
multiple subjects and when there is no central individual in the distributed
cognitive process.10 Both types of view are versions of Extended Externalism.

e.g. Green (2012; 2014); Kelp (2013; 2014); Brogaard (2014); Palermos (2013; 2016). Of
these, only Green explicitly endorses epistemic extension.
9

Put another way, a distributed notion of cognition is consistent with an individualistic notion
of knowledge-possession (Giere 2007).
10
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Note that while epistemic extension entails externalism — and a radical form
at that — it does not entail any given social ontology. Cognitive externalism is just
one way of spelling-out epistemic extension. Some have conflated the two. It does
not help that the label, “extended knowledge,” has been taken by some to refer only
to the specific, cognitive externalist proposals for explicating extended knowledge.
“Extended knowledge” has not been used to refer the bare concept of knowledge
via epistemic extension, which is an epistemological notion, not a psychological
one. So, I retain use of the term, “extended knowledge,” to refer to knowledge via
epistemic extension.

0.3. A New Framework for Social & Collective Epistemology
The new framework referred to in the title of this dissertation is as follows. The
distinctions between individual knowledge and group knowledge, and between
epistemic autonomy and epistemic extension, run orthogonally to one another.
Throw in the distinction between epistemological internalism and externalism and
we have six distinct combinations of views that are possible in epistemology at
large (fig. 1).

-7-

fig. 1

Epistemological
Internalism

Epistemological
Externalism

Epistemic
Autonomy

Epistemic
Extension

Individual
Knowledge/
Subjecthood

Individual subject S
possesses knowledge
that p, and all KRGs
are internal goods or
traits of S.

Individual subject S
possesses knowledge
that p, and all KRGs are
internal or external
goods or traits of S.

Individual subject S
possesses knowledge that p,
and some KRGs are internal
or external goods or traits of
subjects beside S.

Group
Knowledge/
Subjecthood

Group subject G
possesses knowledge
that p, and all KRGs
are internal goods or
traits of G.

Group subject G
possesses knowledge
that p, and all KRGs are
internal or external
goods or traits of G.

Group subject G possesses
knowledge that p, and some
KRGs are internal or
external goods or traits of
subjects beside G.

Mainstream epistemology has explored only two of six combinations of views
(marked yellow). The idea of group knowledge opens-up at least two new
combinations of views (marked blue). Yet, if epistemic autonomy is assumed and
epistemic extension overlooked, two additional combinations are prohibited
(marked green).
I mentioned in section 0.1 that epistemic extension offers a way of
attributing EJK to individuals and not to groups. But this points only to the topright (i.e. top-green) combination of views: individual-level epistemic extension.
What of group-level epistemic extension? A good deal of the literature cited in this
dissertation, and the bulk of collective epistemology to-date, can be classified as
intra-group epistemology: concern for epistemically salient happenings within
groups (marked blue). The above framework for organizing and conceptualizing
social and collective epistemology points to the unexplored possibility space of
inter-group (or in-group/out-group) epistemology: concern for epistemically
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salient happenings between groups and between groups and individual nonmembers.
The main contribution of this dissertation is this meta-epistemological
framework for organizing and conceptualizing social and collective epistemology.
This framework situates both areas relative to the mainstream epistemological
tradition and it identifies a new frontier in collective epistemology.

0.4. Chapter Summaries
The diverse accounts predicated upon or entailing epistemic extension were
formulated independently and without a common term like “epistemic extension.”
It is not immediately obvious, then, that they are all linked by the same underlying
principle. So, in Chapter One, “Reviving Hardwig’s Dilemma,” I provide an
overview of epistemic extension. Epistemic extension is also a radical idea, since
epistemic autonomy is deeply embedded in the mainstream epistemological
tradition. But the idea that groups can possess knowledge is also radical in this
sense, and EJK puts one in the position to choose between individual knowledge
via epistemic extension and group knowledge due to the necessity of epistemic
autonomy. This dilemma for analysing EJK is originally due to John Hardwig
(1985), though in different terms.
In addition to providing an overview of epistemic extension, I argue in
Chapter One that epistemic extension is the neglected horn of Hardwig’s dilemma.
I show how several philosophers who acknowledge the occurrence of EJK take the
mere occurrence of EJK to entail group knowledge (Vaesen 2011a; Bird 2014; de
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Ridder 2014). I call this the argument from extended justification to group
knowledge. Its proponents assume rather than show that epistemic autonomy is
necessary for possessing knowledge. No philosophers I am aware of espoused
epistemic extension when Hardwig originally wrote in 1985. Yet, Hardwig rightly
recognized epistemic extension as a live option, as a way of attributing EJK to
individuals rather than groups. Today, a fair number of philosophers espouse
epistemic extension.11 So, I think it is fair to say that proponents of the argument
from extended justification err by overlooking epistemic extension as offering an
alternative analysis of EJK. I argue that EJK underdetermines group knowledge: if
EJK can be analysed as extended knowledge, then it does not follow from the fact
that a piece of knowledge is generated via extended justification that this piece is
knowledge is group knowledge. Hardwig’s dilemma still stands: if EJK occurs, it is
an occasion for scrutinizing the traditional idea of epistemic autonomy being
necessary for knowledge, not just the traditional idea that only individuals can have
knowledge.
Chapter Two, “Which Groups Have Scientific Knowledge?,” is published in
Social Epistemology (2016a). It is an application to Kristina Rolin’s (2008; 2010)
account of scientific justification of what in Chapter One I present as a general
objection to the argument from extended justification to group knowledge.
In Chapter Three, “Extended (Group) Knowledge,” I argue that, of
Hardwig’s two options for analysing EJK, the latter is preferable. That is, if there is
EJK, epistemic autonomy is not a necessary condition for possessing knowledge; if
e.g. Thagard (1997; 2010); Giere (2002; 2006; 2007; 2011; 2012); Goldberg (2010; 2011;
2012); Fagan (2011; 2012); Green (2012; 2013; 2014); Shieber (2013); Palermos (2013; 2016);
Kelp (2013; 2014); Brogaard (2014); Miller (2015).
11
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there is EJK, some knowledge is extended knowledge. However, this does not
require one to deny that some knowledge is group knowledge. Indeed, I show there
are special cases of apparent EJK in which it seems KRGs extend beyond any
individual and also beyond any plausibly-individuated group. That is, some
apparent EJK extends over transient groups which are not picked out by available
methods for individuating group epistemic subjects. Call this group-level EJK
(EJK-G). The options available for analyzing EJK-G are the same as those
identified by Hardwig for individual-level EJK (EJK-I). If epistemic autonomy is
necessary for possessing knowledge, EJK-G must be attributed to the transient
groups across which KRGs are distributed. But if epistemic extension is permitted,
EJK-G can be possessed by group subjects who depend on others for KRGs. These
are robust, persistent groups that can generate knowledge iteratively, not just in
one-off fashion — groups defined by more than the participation of multiple
individuals in generating a particular case of EJK-G. Option (2) is preferable. Thus,
if some knowledge is EJK-G, epistemic autonomy is not necessary for possessing
knowledge. Some knowledge — at least EJK-G — is extended knowledge. This
possibility space — i.e. group-level epistemic extension — is what in section 0.3 of
this Introduction I call inter-group epistemology, which is unexplored possibility
space in collective epistemology.
Chapter Four, “Groups Can Know How,” is forthcoming in the American
Philosophical Quarterly. In all other chapters, I am concerned with knowledgethat. In Chapter Four, I argue that groups can possess knowledge-how. While
appeal to epistemic extension is a viable way of avoiding group knowledge-that
ascriptions, as I show elsewhere in this dissertation, it is not a viable way of
-11-

avoiding group knowledge-how ascriptions. Knowledge-how cannot be extended
knowledge. I show this is the case regardless of which model of knowledge-how is
correct, intellectualism or anti-intellectualism.
Chapter Five is titled, “From Science Wars to Social Epistemology: a HalfCentury of Views on the Social Nature of Knowledge.” In this chapter, I
contextualize the meta-epistemological framework I present in my dissertation
within key developments over a half-century of diverse views on the role of social
factors in generating knowledge. I first revisit the External Factors debate, which
occurred during the Science Wars of the 1970s, 80s, and early-90s. I then move
through the External and Social Turns in mainstream epistemology and what I call
Restricted Internalism, Restricted Externalism, and Social Contextualism. Last, I
address a very recent family of views I call Extended Externalism, which elsewhere
in this dissertation is described as the group of views predicated upon or entailing
epistemic extension. The diverse views I explore in Chapter Five differ in three
important ways. On some accounts, social factors can be only occasioning factors:
they can kick-start knowledge-generating processes that otherwise would not have
commenced. On other accounts, social factors can be constitutive of the epistemic
contexts in which knowledge is generated. On still other, more recent accounts,
social factors can be constitutive of knowledge-generating processes themselves.
This last idea is what I call epistemic extension elsewhere in this dissertation. At
the conclusion of this paper, I tabulate these issues (fig. 3), generating a taxonomy
of the key differences between a half-century of diverse views on the role of social
factors in generating knowledge.
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CHAPTER ONE
REVIVING HARDWIG’S DILEMMA

Abstract:
A growing number of philosophers claim there are many cases of what
we want to call “knowledge” in which the goods generating it (e.g.
evidence, cognitive abilities) cannot be possessed by a single individual.
John Hardwig (1985) famously identified two opposing ways of
analyzing such cases. (1) Epistemic Autonomy: to possess knowledge, a
subject must possess all the goods generating it; so, such knowledge
can only be possessed by the group subject across which these goods
extend. (2) Epistemic Extension: a subject can possess knowledge when
relying on other subjects for some of the goods generating it; so, such
knowledge can be possessed by individual subjects. I argue that, out of
the two options, the latter is preferable: epistemic autonomy is not
necessary for possessing knowledge. That is, some knowledge is
extended knowledge. This is the paper’s partisan conclusion. I also
employ the issues explored in this paper to generate a novel framework
for conceptualizing and organizing social and collective epistemology,
and

for identifying unexplored possibility space in collective

epistemology. The bulk of collective epistemology to-date can be
classified as intra-group epistemology: concern with the epistemically
salient happenings within groups. The possibility space I identify is
inter-group epistemology: concern with the epistemically salient
happenings between groups.
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1.1. Introduction
Epistemic autonomy is the traditional idea in epistemology that possessing
knowledge entails possessing all the knowledge-requisite goods (KRGs) generating
it (e.g. evidence, cognitive abilities). But a growing number of philosophers claim
there are many cases of would-be knowledge in which no individual has the
capacity to possess all KRGs. 12 Call these cases of knowledge via extended
justification (EJK). The most vivid cases of apparent EJK are scientific. Consider
the CMS and ATLAS particle-detection experiments, which are two of seven
experiments centralized at CERN’s Large Hadron Collider. More than 3800
physicists, engineers, technicians, data analyzers, etc. of various sorts are actively
involved in CMS, and more than 3000 in ATLAS. Some operate on-site but many
operate remotely through the Worldwide LHC Grid. 42 countries and 182 institutes
are actively involved in CMS, and 38 countries and 174 institutes in ATLAS. For
results generated though such large-scale collaborations, “no individual scientist
has the cognitive resources to oversee all the epistemically relevant aspects of the
research project that she — or: her team or community — is engaged in” (de Ridder
2014, pp. 37-38). On July 4, 2012, the CMS and ATLAS collaborations announced
e.g. Hardwig (1985); Schmitt (1994); Hutchins (1995); Thagard (1997; 2010); Knorr-Cetina
(1999); Gilbert (2000; 2004); Kusch (2002); Giere (2002; 2006; 2007; 2011; 2012); Goldman
(2004); Bouvier (2004; 2010); Tuomela (2004; 2011); List (2005); Mathiesen (2006; 2011);
Fallis (2007); Wray (2007); Rolin (2008; 2010); Hakli (2011); Tollefsen (2002; 2015);
Goldberg (2010; 2011; 2012); Vaesen (2011a); Fagan (2011; 2012); Dewitt (2012); Green (2012;
2013; 2014); Shieber (2013); Kelp (2013; 2014); Palermos (2013; 2016); Palermos and
Pritchard (2013; forthcoming); Bird (2014); Brogaard (2014); de Ridder (2014); Lackey (2014);
Carter (2015); Miller (2015) Palermos (2015; forthcoming); Wagenknecht (2016). In this
dissertation, I do not endorse the claim that some knowledge is EJK. I explore the relation
between certain fundamental ideas in epistemology with the idea that some knowledge is EJK.
To this end, I assume the occurrence of EJK.
12
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that their 2011 and 2012 results constitute strong evidence for the existence of the
Higgs boson, the fundamental particle that gives mass to other fundamental
particles. Arriving at the knowledge that Higgs particles exist involves an extensive
justificatory process in which many individuals with diverse expertise rely upon
one another. This is a radically different picture of science than that suggested by
the Royal Society of London’s individualist maxim, which to this day remains,
“nullius in verba,” meaning, “take nobody’s word for it.”13
The two ways of attributing EJK were identified some time ago by John
Hardwig (1985):
1. Epistemic Autonomy: to possess knowledge, a subject must possess all
KRGs; so, EJK can only be possessed by the group subject across which
KRGs are distributed.
2. Epistemic Extension: a subject can possess knowledge while relying on
other subjects for some of the goods generating it; so, EJK can be possessed
by individual subjects.14
The latter option is what Hardwig dubbed, “vicarious knowledge” (pp. 344, 348) —
individually possessed, collectively produced. Hardwig favoured option (1) of his
dilemma. It is a dilemma because one of two traditional tenets in epistemology
must be abandoned to permit EJK: only individuals can possess knowledge, or
For the original CMS and ATLAS results, see Chatrchyan et. al. (2012) and Aad et. al. (2012),
respectively. The officially specified authors of these articles are “The CMS Collaboration” and
“The ATLAS Collaboration,” respectively, though lists of the 2900 and 2932 individual authors,
respectively, are appended. For important results since 2012, see Aad et. al. (2015), which is a
co-authored report of coordinated CMS and ATLAS measurements. The officially specified
authors of this article are “The ATLAS and CMS Collaborations,” though a list of the 5154
individual authors is appended.
13

I focus on reliance on other people, but what I say can apply, mutatis mutandis, to epistemic
extension over any KRG not possessed by a knowledge-bearer (e.g. KRGs attributable to an
institution, system, or social practice). I thank Sandy Goldberg for prompting this clarification.
14
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knowledge-bearers must be epistemically autonomous. Hardwig’s intuition in
favour of the latter was stronger. For him, if the only plausible autonomous
knowledge-bearer is a group, then the knowledge-bearer is a group.15
The claim that groups can have knowledge is endorsed by many more
philosophers today than when Hardwig wrote in 1985.16 Like Hardwig, several of
these philosophers reason from extended justification to group knowledge (Bird
2014; Vaesen 2011a; de Ridder 2014). Yet, they endorse this line of reasoning more
boldly than Hardwig originally did, fashioning it into what I call the argument
from extended justification to group knowledge. Unlike Hardwig, these
philosophers merely assume that epistemic autonomy is a necessary condition for
possessing knowledge, failing to recognize epistemic extension as an alternative
analysis of EJK. Given this assumption, each instance of EJK is group knowledge.
No philosopher I am aware of espoused epistemic extension when Hardwig wrote
in 1985. Yet, Hardwig recognized it as a viable alternative to epistemic autonomy

Hardwig spells out his dilemma in evidentialist terms. I have generalized it. Though ‘big
science’ examples are the most vivid cases of EJK, Hardwig relies on everyday cases. He writes,
15

I find myself believing all sorts of things for which I do not possess evidence: that
smoking causes lung cancer, that my car keeps stalling because the carburetor needs to
be rebuilt, that mass media threaten democracy, that slums cause emotional disorders,
that my irregular heartbeat in premature ventricular contraction, that students’ grades
are not correlated with success in the non-academic world, that nuclear power plants
are not safe (enough)… Though I can readily imagine what I would have to do to obtain
the evidence that would support any one of my beliefs, I cannot imagine being able to
do this for all of my beliefs. (1985, p. 335)
e.g. Schmitt (1994); Hutchins (1995); Knorr-Cetina (1999); Gilbert (2000; 2004); Kusch
(2002); Tollefsen (2002; 2015); Goldman (2004); Bouvier (2004; 2010); Tuomela (2004;
2011); List (2005); Mathiesen (2006; 2011); Fallis (2007); Wray (2007); Rolin (2008; 2010);
Hakli (2011); Vaesen (2011a); Dewitt (2012); Palermos and Pritchard (2013; forthcoming); Bird
(2014); de Ridder (2014); Lackey (2014); Carter (2015); Palermos (2015; forthcoming);
Wagenknecht (2016).
16
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(pp. 348-349). Today, a fair number of philosophers espouse epistemic extension.17
So, it is fair to say that proponents of the argument from extended justification err
by overlooking epistemic extension as an alternative analysis of EJK.18
Granted, epistemic extension is a radical idea, since epistemic autonomy is
deeply embedded in the mainstream epistemological tradition. But, as Hardwig
rightly notes, the idea that groups can possess knowledge is also radical in this
sense. Still, the diverse accounts predicated upon or entailing epistemic extension
were formulated independently, without a common term like “epistemic
extension,” and with little connection to Hardwig’s work. So, it is not immediately
obvious that they are all linked by the same underlying principle, and that each
analyzes EJK in a manner following option (2) of Hardwig’s dilemma. Given this,
and given there is no survey in the literature, I offer a survey of epistemic extension
in section 1.1. Clarifying epistemic extension and showing it is a viable and
increasingly espoused principle sets up my argument in section 1.2 that epistemic
extension undercuts the argument from extended justification to group knowledge.
I argue that EJK underdetermines group knowledge. That is, if EJK can be
e.g. Thagard (1997; 2010); Giere (2002; 2006; 2007; 2011; 2012); Goldberg (2010; 2011;
2012); Fagan (2011; 2012); Green (2012; 2013; 2014); Shieber (2013); Palermos (2013; 2016);
Kelp (2013; 2014); Brogaard (2014); Miller (2015).
17

“Epistemic extension” is derived from Goldberg’s (2010) “epistemic extendedness.” It can
apply to states other than knowledge but I talk mostly of knowledge. All proponents of
epistemic extension cited above are concerned with knowledge ascribed to individuals, not
groups. Some are only indirect proponents of epistemic extension. They endorse views
entailing epistemic extension, such as certain views about extended cognition. Note that I am
not saying Goldberg (2010) and certain others endorse extended cognition. Epistemic
extension is an epistemological claim, not a psychological claim. I return to the relationship
between epistemic extension and extended cognition later. I am also not denying the possibility
that some knowledge is extended knowledge and some is group knowledge. Indeed, de Ridder
(2014) claims as much. However, as I argue later, I think de Ridder’s reasons underdetermine
group knowledge.
18
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analysed as extended knowledge, then it does not follow from the fact that a piece
of knowledge is generated via extended justification that this piece is knowledge is
group knowledge. This move simply assumes epistemic autonomy and begs the
question against epistemic extension. If and when EJK occurs, it is an occasion for
scrutinizing the traditional idea that epistemic autonomy is necessary for
knowldge, not just the traditional idea that only individuals can have knowledge.
Hardwig recognized this but proponents of the argument from extended
justification do not.

1.2. A Survey of Epistemic Extension
Proponents of epistemic extension argue that individuals can be epistemically
dependent on others in a more radical way than is traditionally permitted in
epistemology, even after the externalist and social turns. While epistemic extension
is an externalist principle, it is not implied by externalism. Roughly speaking,
internalists and externalists disagree about whether KRGs are strictly internal
states of the subject, such as accessible or otherwise mental states, or whether they
can also be states external to the subject’s inner life, such as the non-accessible,
non-mental parts of the subject’s cognitive apparatus. Epistemic extension is not
about what kinds of things KRGs are. It is about who possesses KRGs; KRGs are
what constitute the belief-generating process. Most epistemologists, including most
externalists, maintain that the knowledge-bearing subject must bear all KRGs.
They retain the claim that epistemic autonomy is necessary for possessing
knowledge. In response to several famous problems, externalist epistemology
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confined itself to the individual subject’s cognitive apparatus, ruling out EJK.
According to agent reliabilism, for example, belief-generating processes are
confined to the individual subject’s cognitive processes (or dispositions).
Proponents of more recent causal conditions on knowledge take all salient causes
to be constitutive of the individual subject’s cognitive apparatus. William Alston
(1995, pp. 11-12, 15-16), for example, understands “proximate” causes of a belief, by
which he means those located within the individual subject’s cognitive apparatus,
as the only epistemically salient ones.
Some epistemologists maintain that epistemological appraisal is relative to
belief-generating environments (e.g. Janet’s perceptual beliefs are reliably formed
relative to normal lighting conditions). An aspect of the social turn in epistemology
extends this to stress the relevance of belief-generating social environments. Yet,
since belief-generating environmental factors are not constitutive of beliefgenerating processes themselves, they are not KRGs. Rather, on context-sensitive
models, belief-generating processes are evaluated relative to their environments.
Thus, context-sensitive models do not imply epistemic extension. They imply only
that epistemically extended processes ought to be contextually appraised. In
reliabilist terms, KRGs are determinates of global reliability, not local reliability.19

I unpack this point concerning social-context sensitive models of epistemic justification in
Chapter Five. The basic idea is that contexts do not do any justificatory work, and so they
cannot constitute KRGs. Instead, justificatory work is appraised relative to contexts on such
accounts. So, epistemic extension is not implied. On a related note, Wray offers a clarification
about the sense of “possession” at issue in my discussion of possessing knowledge and KRGs:
19

[T]he term “possess” does not mean having cognitive access to something. After all,
according to reliabilists like Goldman, an agent can be justified even if she does not
have cognitive access to the justifier. But, Goldman would insist that the justifier must
be a property or trait of the knowing agent” (2016, p. 25, note 1).
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The common position among epistemologists, including externalists, is that
cognitive operations of others involved in S coming to know that p are not KRGs.
Instead, knowledge possession implies the possession of all KRGs. That is,
epistemic autonomy is necessary for possessing knowledge.
So, there are really two kinds of externalism at play: one according to which
the individual subject’s external states can constitute KRGs, and another according
to which some KRGs cannot be ascribed to that individual. The latter is epistemic
extension. Alvin Goldman, whose work has been central for both the externalist
and social turns in epistemology, indirectly helps clarify this distinction:
A justified belief is, roughly speaking, one that results from cognitive
operations that are generally speaking, good or successful. But “cognitive”
operations are most plausibly construed as operations of the cognitive
faculties, i.e., “information-processing” equipment internal to the organism.
(1979, p. 187)
What Goldman expresses up to “i.e.” involves a claim about what sorts of things
count as KRGs: cognitive operations. What follows “i.e.” implies two further
constraints. The first rules out the cognitive operations of others; it rules out
epistemic extension in favour of epistemic autonomy. The second is that epistemic
subjects are individuals; it rules out group knowledge, restricting knowledge
possession to individuals.20

Of course, I am not claiming that Goldman (1979) had epistemic extension or group
knowledge in mind at the time. I am only making use of this passage as expressing a common
combination of views. Goldberg (2010, pp. 121-122) employs the same passage for a similar
purpose. More recently, Goldman (2004; 2014) has endorsed the claim that there is group
knowledge. In comments on this chapter, Goldberg rightly pointed out to me that this passage
does not rule out non-cognitive, external KRGs. Strictly speaking and setting aside Goldman’s
own resistance to epistemic extension, this passage is not inconsistent with epistemic
extension. I nevertheless think the passage is illustrative.
20
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Sanford Goldberg is a central proponent of epistemic extension. He rightly
points out that most externalists understand the cognitive operations of others
involved in an individual subject S arriving at testimonial belief as features of S’
belief-generating environment, relative to which S’ testimonial belief is appraised,
but not as part of the belief-generating process itself (2010, p. 36). Goldberg
focuses on process reliabilists, who, contrary to epistemic extension, typically
understand the cognitive operations of others as relevant for determining the local
reliability of the testimonial process generating S’ belief that p but not for
determining its global reliability. Most epistemologists of testimony, reductionists
and non-reductionists alike, take the scope of appraisal of testimonial belief to
range over the testimonial exchange itself. The scope of appraisal is not taken to
extend over the original justification-basis for the testifier’s belief or assertion that
p, which consists of KRGs located perhaps a minute, a day, a week, a month, a year,
or even further in the past. Yet, Goldberg argues that the testifier’s justifiedness is
often a salient part of why the recipient of testimony arrives at the truth. If
justification is largely about the propensity to arrive at the truth, then the
testimonial exchange is only the terminal phase of the testimonial-beliefgenerating process. Epistemological appraisal ought to extend over the testifier’s
justifiedness (ibid, ch. 4). In other words, some knowledge is EJK, and it can be
possessed by individuals. Goldberg directly endorses epistemic extension.
Goldberg finds an uncontroversial analogue in memorial beliefs. S has a
memorial belief that p when p is inferred from (or otherwise saliently dependent
upon) S’ memory of her previously acquired belief that q (ibid, pp. 65-67, 85-86). If
S’ belief that q was unjustified upon acquisition, so is S’ present belief that p:
-21-

garbage-in, garbage-out. Most epistemologists agree that the cognitive operations
appraised to determine whether memorial beliefs are justified extend across time.
Goldberg argues that for some testimonial beliefs KRGs (also) extend across
agents. If so, S can have knowledge without having all KRGs. In all the
epistemically relevant ways, a memorial belief can be just like an extended
testimonial belief. In many cases in which S derives a memorial belief that p from
S’ previously acquired belief that q, S is no longer able to inspect the original
justification-basis for her belief that q. Likewise, for an extended testimonial belief
that p, the recipient is not able to inspect the original justification-basis for the
testifier’s belief or assertion that p. There is only one difference between these two
kinds of cases: in the former, everything of epistemic importance happens in an
individual subject’s head; in the latter, it does not. To accept the uncontroversial
model for memorial beliefs and, without additional argument, reject epistemic
extension for some cases of testimonial belief, is to insist that epistemic autonomy
is of foremost value.
Another process reliabilist proponent of epistemic extension is Joseph
Shieber (2013), who calls for a general, extended reliabilist account of knowledge,
according to which,
(1) Individuals are the primary bearers of knowledge.
(2) Some individual S knows that p iff
a. p
b. S believes that p, and
c. S’s belief that p was produced by a process that reliably produces true
beliefs, where
-22-

(3) Such processes may include the properties and actions of agents other than
S as well as properties of the environment (i.e., instruments, etc.). (p. 290)
Shieber requires of process reliabilism “only that the notion of process be
broadened to include genuinely social belief-forming processes” (ibid). Like
Goldberg, he directly endorses epistemic extension.
Many philosophers contend, or their models imply, that denying the
possibility of EJK comes at a high skeptical price: many cases of would-be
knowledge are not really knowledge.21 Several of these philosophers agree with
Goldberg’s (2010; 2011; 2012) underlying idea that the degree or quality of
justification conferred directly through a testimonial exchange sometimes falls
short of knowledge-level, and so the scope of epistemological appraisal must
extend beyond the testimonial exchange.22 This means knowledge is generated by
the epistemic status attained though the testimonial exchange plus those (past)
KRGs ascribed to the testifier. Epistemic extension bridges the gap.
Boaz Miller (2015) is one such philosopher. He argues that sometimes when
we want to say individual S knows that p, things could too easily have gone wrong
in ways opaque to S (§V). Miller points to a famous episode in science history (§IV).
Arthur Eddington’s 1919 experiments involved two expeditions, one to Sobral,

e.g. Hardwig (1985); Schmitt (1994); Thagard (1997; 2010); Knorr-Cetina (1999); Giere
(2002; 2006; 2007; 2011; 2012); Tuomela (2004; 2011); Staley (2007; 2010); Goldberg (2010;
2011; 2012); Fagan (2011; 2012); Green (2012; 2013; 2014); Palermos (2013); Palermos and
Pritchard (2013); Shieber (2013); Kelp (2013; 2014); Briggs et. al. (2014); Brogaard (2014);
Cheon (2014); Goldman (2014); Tossut (2014); Miller (2015).
21

e.g. Hardwig (1985); Green (2013); Shieber (2013); de Ridder (2014, pp. 47-48). Miller
(2015, pp. 421-422) addresses this point most explicitly and thoroughly. I take it that epistemic
extension is consistent with each of the reductionist, non-reductionist, generation, and
transmission views of testimonial justification.
22
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Brazil and the other (which Eddington accompanied) to the island of Principe, off
the coast of West Africa. Images of the Hyades open cluster in the constellation
Taurus were taken by both teams during the solar eclipse of May 29, 1919, when
the eclipsed sun moved across the cluster. These were imposed on images of the
cluster taken at night. Eddington concluded that the degree to which the Sun’s
gravity disturbed passing starlight aligned with Einstein’s predicted values, not
Newton’s. However, according to Earman and Glymour (1980), Eddington
discarded salient data that was less supportive of his conclusion. Suppose this
undercuts the justifiedness of Eddington’s conclusion (Collins and Pinch 1993, pp.
43-54; Waller 2002: ch. 3). Miller has us consider Hyde, who correctly believes via
a report of Eddington’s conclusion that general relativity is correct. Contrast Hyde
with Jekyll, who has an identical belief via an identical report but resides in a close
possible world in which Eddington faithfully performed the experiments, and in
which Eddington’s conclusion lent sufficiently similar support to general relativity.
The problem is that the recipient of testimony often cannot determine whether they
are in a Hyde-like or Jekyll-like scenario, that is, whether or not undercutting
misconduct occurred.
Miller points to data suggesting that Hyde-like scenarios are common, even
in science (pp. 426-427). According to an anonymous survey of 3200 scientists
published in Nature (Martinson et. al. 2005), 6% of scientists report “failing to
present data that contradict one’s own previous research,” 12.5% report
“overlooking others’ use of flawed data or questionable interpretation of data,”
13.5% report “using inadequate or inappropriate research designs,” 15.5% report
“dropping observations or data points from analyses based on a gut feeling that
-24-

they were inaccurate,” and 15.5% admit to “changing the design, methodology or
results of a study in response to pressure from a funding source.” Presumably,
these results are subject to the underreporting phenomenon that psychologists
have established as common for studies in which subject are asked to offer critical
self-reports, even anonymously. Furthermore, mathematical journals have higher
than expected rates of substantial errors that make it through the peer-review
process. Grcar (2010) and Nathanson (2008) separately argue that this problem
has troubling epistemic consequences for the field. Frans and Kosolosky (2014) and
Geist, Loweand, and Van Kerkhove (2010) argue for more stringent conditions
under which mathematical knowledge can be acquired through testimony.
Sismondo (2009) shows that ghost-writing is becoming increasingly common.23
Rather than allow the possibility of Hyde-like scenarios to undercut
epistemic success through Jekyll-like scenarios, Miller proposes the principle,
Knowledge-Level Justification Communalism, which is equivalent to epistemic
extension:
…whether some of the true beliefs that S holds are sufficiently justified to
amount to knowledge… depends on evidence (or other building blocks of
which epistemic justification consists) which S does not possess or are not
situated within S’s own cognitive system, but are possessed by, or situated
within the cognitive systems of other relevant members of S’s epistemic
community. (p. 419)
One might contend that epistemic extension does not solve the problem:
Hyde-like scenarios are no less likely if we accept epistemic extension, so S cannot
proceed any differently. But epistemic extension is not about ascribing additional
Miller also shows that Hyde-like scenarios are clearly not Gettier cases. In short, they are
common, not coincidental, and involve blameworthy error, not luck (427-8).
23
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KRGs to S. It is not about making things transparent to or easier for S. By
characterizing knowledge-production as an often extended process, epistemologists
can extend the scope of analysis beyond S. This way, S’ inability to satisfy the
normative conditions on knowledge alone does not imply skepticism about wouldbe EJK. Sometimes, these conditions are satisfied by extended belief-generating
processes terminating at S.
That said, many questions remain. What is required of an individual S in
order for her to possess extended knowledge? What is it for S to stand in proper
relation to external KRGs she depends on? How “vicarious” can S’ knowledge be?
Much of the support for epistemic extension surveyed thus far is negative —
reasons to reject epistemic autonomy as a necessary condition for possessing
knowledge. So, these concerns must wait for positive accounts predicated upon or
entailing epistemic extension.
Some epistemologists do offer positive explications of extended knowledge.
These include several epistemologists of cognitive externalism, particularly of
extended cognition. 24 According to extended cognition, cognition can extend
‘outside the head’, over artifacts, environmental features, and other subjects. When
an individual comes to have knowledge via extending her cognition over the
cognitive efforts of others, she does not possess all KRGs. In such cases, epistemic
extension obtains. I say this is a positive explication of epistemic extension because
extended cognition is a specifically psychological characterization of an extended
Two collections of essays concerned with the epistemology of cognitive externalism are
Philosophical Explorations 15(2) (2012) and Philosophical Issues 24(1) (2014). For the
relationship between epistemic internalism/externalism and cognitive internalism/
externalism, see Carter et. al. (2014). Clark and Chalmers (1998) prompted discussion of
cognitive externalism in the philosophy of mind.
24
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epistemological phenomenon. Furthermore, a minimal condition is placed on an
individual S who depends on others for KRGs: all KRGs must fall within the scope
of S’ extended cognition.
Berit Brogaard (2014, pp. 57-60) further specifies this condition on S: S
must responsibly extend her cognition over the cognitive efforts of others. Like
Lackey (2007; 2009) and Vaesen (2011b), Brogaard rejects credit theories,
according to which S justifiedly believes that p only if S is creditable for truly
believing that p, that is, only if all KRGs are creditworthy contributions of S.
Brogaard contends that credit theories cannot make sense of cases in which
cognition, and therefore credit, extends beyond S. She proposes that when S is not
creditable with all KRGs, S can still possess knowledge by satisfying a responsibilist
condition on her relationship to KRGs contributed by others.25
Adam Green (2012; 2014), on the other hand, aims to rescue credit theory
by extending it. Citing Goldberg’s work, Green conceives of a credit theory that
characterizes all KRGs as creditworthy contributions, but also permits S to possess
knowledge when depending on others’ creditworthy contributions. Although Green
and Brogaard disagree about credit theory, they agree that an individual can
possess knowledge without possessing all KRGs. Thus, both their views entail
epistemic extension.26
In correspondence, Miller suggested a similar condition on S. Pritchard (2010), like
Brogaard, argues that a version of virtue epistemology beside credit theory is compatible with
cognitive externalism. Michaelian (2014) disagrees.
25

See Vaesen (2011b; 2013), Kelp (2013; 2014), and Green (2014) for debate about extended
credit theory. Kelp (2013; 2014) and Palermos (2016) also appeal to extended cognition. On
their views, when S knows and extends her cognition over the cognitive efforts of others,
epistemic extension obtains. Goldberg (2010, pp. 127-132) rightly points out that epistemic
extension, being a strictly epistemological claim, does not imply extended cognition. So, to be
26
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While extended cognition has received most attention, Ronald Giere (2002;
2006; 2007; 2011; 2012) has long defended a model employing distributed
cognition.27 In cases of both extended and distributed cognition, cognitive labour
extends beyond any one individual. But in cases of distributed cognition, there is
no central individual. Giere’s main example is Ed Hutchins’ (1995) famous study of
navigation. Giere agrees with Hutchins that the cognitive labour involved in many
naval operations, such as a ship entering port, is necessarily distributed across
large, complex, organized systems that cannot be internalized by any individual,
[T]here are sailors on each side of the ship who telescopically record angular
locations of designated landmarks relative to the ship’s gyrocompass. These
readings are then passed on by the ship’s telephone to the pilothouse, where
they are combined by the navigator on a specially designed chart to plot the
location of the ship. In this system, no one person could possibly perform all
these tasks in the required time interval. And only the navigator, and
perhaps his assistant, knows the outcome of the task until it is
communicated to others in the pilothouse. Those recording the locations of
landmarks have no reason to know the result of the process. (Giere 2007,
pp. 313-314, emphasis mine)
Giere resists the claim that knowledge ought to be ascribed to the group or, as
Knorr-Cetina (1999) and Vaesen (2011a) claim, to the ship as a whole: crew plus
artifacts. Rather, it is the navigator, and maybe her assistant, who knows. Giere
aims to avoid what he deems unnecessary, inflated social ontology, or “extended
epistemic agency,” which he targets more pointedly in Giere (2007). As such, his
clear, I am not attributing commitment to cognitive externalism to Goldberg, Miller, or any
proponent of epistemic extension other than certain epistemologists of cognitive externalism.
Beside Green (2012; 2014), who employs Goldberg’s work, the proponents of cognitive
externalism cited in this dissertation endorse epistemic extension only indirectly. They contend
that an individual can know that p via extending her cognition over the cognitive efforts of
others. Thus, their views concerning extended cognition entail epistemic extension.
27

Thagard’s (1997; 2010) view is similar.
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view entails epistemic extension, according to which an individual can possess
knowledge without possessing all KRGs.
So, some proponents of epistemic extension offer mostly negative
motivation toward epistemic extension and away from epistemic autonomy. 28
Others offer positive, psychological explications of extended knowledge.29 Others
still are more narrowly concerned with placing conditions on an individual
beneficiary S of KRGs possessed by others. Brogaard (2014) places a responsibilist
condition on S, and Green (2012; 2014) offers a creditworthiness condition on S.
Also to the end of determining S role, Palermos (2014), Clarke (2015), and Wray
(forthcoming) compare, on the one hand, S extending her cognition over the
cognitive efforts of other agents, and on the other hand, S competently employing
or integrating herself with technology. Palermos argues that these scenarios can be
epistemically analogous: in both cases, S can competently extend her cognition
without having to double-check KRGs possessed by others, that is, S need not know
how technology works in order to use it properly and S need not internalize the
cognitive contributions of others in order to benefit epistemically from them. Wray
disagrees. He contends that S must take responsibility for, though not necessarily
internalize, all KRGs, and that this is complicated in important ways when other
agents are involved as opposed to when technological artifacts are involved. There

e.g. Goldberg (2010; 2011; 2012); Fagan (2011; 2012); Shieber (2013); Miller (2015).
Goldberg (2010) does offer some positive motivation of epistemic extension in terms of the
meta-epistemology of reliabilism and the nature of epistemic assessment.
28

e.g. Thagard (1997; 2010); Giere (2002; 2006; 2007; 2011; 2012); Green (2012; 2014); Kelp
(2013; 2014); Brogaard (2014); Palermos (2013; 2016).
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is much left to explore about the nature of extended knowledge. This is a major
frontier in social epistemology.30

1.3. Re-establishing Hardwig’s Dilemma
There is a group of philosophers who agree with proponents of epistemic extension
that justification can be secured by an extended process. That is, they agree that
some knowledge is EJK. However, these philosophers take it that any knowledge
obtaining in these cases must, therefore, be group knowledge (Vaesen 2011a; Bird
2014; de Ridder 2014). That is, the occurrence of EJK is taken to entail group
knowledge. In this section, I argue that epistemic extension undercuts the
argument from extended justification. Since epistemic extension is viable, EJK
underdetermines group knowledge. Hardwig (1985) showed there are two ways to
analyze EJK. It cannot be simply assumed that one of these, epistemic autonomy, is
necessary for knowledge.
Consider Jeroen de Ridder’s (2014) account of justification for scientific
knowledge (SJ). According to this account, subject S’ belief that p satisfies (SJ) only
if (1) p is properly based on a scientific process of inquiry, (2) which is directed at
deriving evidence for p, (3) is properly performed, and (4) objectively reliable (pp.
43-44); furthermore, (5) S must understand that conditions (1) through (4) obtain
(pp. 44-45). de Ridder argues that sometimes “only a collective can satisfy (SJ)” (p.
48). He claims that sometimes both the construction of the scientific process of
inquiry upon which a research project is based, and the proper performance of that
The forthcoming collection edited by Carter et. al., Socially Extended Knowledge, promises
important advancements on this frontier.
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process, necessarily involve the cognitive contributions of many scientists with
diverse expertise (pp. 46-47). Thus, conditions (1) and (3) can sometimes be
satisfied only collectively. Furthermore, the monitoring required to ensure that the
process is directed toward deriving evidence for p sometimes exceeds the abilities
of any individual and so must be distributed among multiple individuals, each with
the expertise appropriate for monitoring a particular part of the process (pp. 4748). Likewise, sometimes no individual can understand that (1) through (4) obtain.
Thus, conditions (2) and (5) can sometimes be satisfied only collectively. Necessary
distribution of cognitive labour towards satisfying (SJ) is particularly vivid in largescale cases, such as the experiments housed at CERN’s LHC and efforts of the
Intergovernmental Panel for Climate Change (IPCC) (p. 46). In such cases, “no
individual scientist has the cognitive resources to oversee all the epistemically
relevant aspects of the research project that she—or: her team or community—is
engaged in” (pp. 37-38). In other words, sometimes extended justification obtains
— not all KRGs can be ascribed to one individual — so, any knowledge generated is
EJK.
However, de Ridder infers from the claim “that there is an important sense
in which scientific justification can indeed only be had by a collective” that “much
scientific knowledge is collective knowledge” (p. 45). Hardwig propose two options
for analyzing EJK: (1) EJK must be group knowledge, since epistemic autonomy is
necessary for possessing knowledge, or (2) epistemic extension is permitted, so
EJK can be possessed by individuals. An increasing number of epistemologists
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agree with Hardwig that extended justification sometimes obtains.31 Likewise for
the claim that group knowledge sometimes obtains.32 But de Ridder and others
(Vaesen 2011a; Bird 2014) forward an argument directly from the former to the
latter: any EJK must be group knowledge. The conclusion of this argument from
extended justification to group knowledge follows only if epistemic autonomy is
necessary for possessing knowledge. Thus, proponents of this argument assume
option (1) of Hardwig’s dilemma and do not contend with option (2). Hardwig
himself only tentatively endorsed option (1). He claimed only that his intuition in
favour of epistemic autonomy was stronger than his intuition in favour of the claim
that only individuals can have knowledge (1985, pp. 348-349). His more immediate
concern was with posing a dilemma about how to analyze EJK. No philosopher I
am aware of espoused epistemic extension when Hardwig wrote in 1985. Yet,
Hardwig rightly recognized it as a live option. Today, a fair number of philosophers
espouse epistemic extension.33 So, it is fair to say that proponents of the argument

e.g. Schmitt (1994); Thagard (1997; 2010); Knorr-Cetina (1999); Giere (2002; 2006; 2007;
2011; 2012); Tuomela (2004; 2011); Staley (2007; 2010); Goldberg (2010; 2011; 2012); Fagan
(2011; 2012); Green (2012; 2013; 2014); Palermos and Pritchard (2013); Shieber (2013); Kelp
(2013; 2014); Briggs et. al. (2014); Brogaard (2014); Cheon (2014); Goldman (2014); Kerr and
Gelfert (2014); Tossut (2014); Miller (2015); Palermos (2016).
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Schmitt (1994); Hutchins (1995); Knorr-Cetina (1999); Gilbert (2000; 2004); Kusch (2002);
Tollefsen (2002; 2015); Goldman (2004); Bouvier (2004; 2010); Tuomela (2004; 2011); List
(2005); Mathiesen (2006; 2011); Fallis (2007); Wray (2007); Rolin (2008; 2010); Hakli (2011);
Vaesen (2011a); Dewitt (2012); Palermos and Pritchard (2013; forthcoming); Bird (2014); de
Ridder (2014); Lackey (2014); Carter (2015); Palermos (2015; forthcoming); Wagenknecht
(2016).
32

e.g. Thagard (1997; 2010); Giere (2002; 2006; 2007; 2011; 2012); Goldberg (2010; 2011;
2012); Fagan (2011; 2012); Green (2012; 2013; 2014); Shieber (2013); Palermos (2013; 2016);
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from extended justification err by overlooking epistemic extension as an alternative
analysis of EJK.
To be clear that de Ridder reasons from EJK to group knowledge, assuming
option (1) of Hardwig’s dilemma, consider some of his concluding remarks,
With the advent of ‘big science’, interdisciplinary science, and the increasing
amounts of specialization required in contemporary science, cognitively
necessary epistemic dependence—and hence collective knowledge—becomes
more and more common. (2014, p. 50, emphasis mine)
In other words, all EJK must be group knowledge. Interestingly, de Ridder claims
that an individual can possess “derivative” or “secondary” knowledge that p when
“she doesn’t have access to all of that non-testimonial evidence herself, because it is
partly beyond her cognitive reach... [when] she doesn’t fully understand all the
evidence for p and how it supports p...” (pp. 48-49). Proponents of epistemic
extension agree that such an individual does not herself possess all KRGs. They
agree that any individual knowledge generated this way “derives from the
collective,” since this just means S cannot alone satisfy (SJ). So, de Ridder seems to
allow for some extended individual knowledge. But other proponents of epistemic
extension would be right to request further reasons for invoking group knowledge
in addition to this individual knowledge, since the mere occurrence of EJK
underdetermines group knowledge. Melinda Fagan (2012) puts the point nicely,
The moral is not to abandon the idea of collective scientific knowledge, but
to focus on aspects of inquiry that include epistemically significant
interactions among individuals. Crucial roles of groups in scientific
knowledge-production can be illuminated without supposing that groups
themselves have scientific knowledge. (p. 825)
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de Ridder does consider whether he has “only shown that the production of
scientific knowledge often irreducibly involves collectives, not that knowledge can
properly be attributed to or had by collectives” (p. 51). But he thinks this objection
“assumes that collectivity in the production of knowledge is somehow eliminable
once the knowledge is produced and attributed to a subject… Since having scientific
knowledge requires satisfying (SJ), the collective primarily has scientific
knowledge.” (ibid). That is, since collectivity in attaining justification cannot be
eliminated, the group must have knowledge. But proponents of epistemic extension
deny that extended knowledge entails the elimination or reduction of collectivity in
the knowledge production process. The very point of epistemic extension is that
individuals can possess collectively generated knowledge. de Ridder’s reply to this
objection works only if knowledge possession entails the possession of all KRGs.
So, his reply assumes epistemic autonomy is necessary for possessing knowledge.
Again, this begs the question against option (2) of Hardwig’s dilemma, which is the
option de Ridder’s hypothetical objector proposes for analyzing cases of EJK.
To be fair, de Ridder’s argument is more subtle than inferring group
knowledge directly from EJK. He claims that a group has knowledge only when
mutually epistemically reliant individuals are involved in the production of
knowledge, that is, when some KRGs are irreducibly collective goods or traits (p.
51). de Ridder puts the point this way,
Only mutual cognitively necessary epistemic dependence among a group of
scientists (or non-scientists) who can be seen as being jointly engaged in a
research project generates group knowledge, because only in such cases is it
the case that the group (and not any individual on her own) can satisfy (SJ)
directly. (p. 51)
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In other words, (SJ) is a group property when any KRG involved in attaining (SJ) is
a group good or trait. Goldberg, Miller, and others would likely disagree,
contending that justification as a whole can extend beyond the capacities of any
individual even if each KRG is individually possessed. But this disagreement is
inconsequential. de Ridder is concerned with mutual epistemic dependence
because he thinks it entails extended justification. What matters is that, whichever
way extended justification is generated, de Ridder takes extended justification to
entail candidacy for group knowledge. That is, EJK is group knowledge in virtue of
being generated via extended justification. Proponents of epistemic extension
reject this move. If epistemic extension is viable, EJK underdetermines group
knowledge.
de Ridder agrees with Hardwig that all EJK is group knowledge. But
Hardwig, unlike de Ridder, recognized epistemic extension as a live option and so
did not forward an argument from extended justification to group knowledge.
Indeed, Hardwig considered cases involving mutual epistemic dependence before
identifying epistemic extension as a live option for analysing EJK (1985, pp. 347348). Proponents of epistemic extension can insist that only what de Ridder labels
“derivative” knowledge need be invoked. If scientists are mutually epistemically
dependant, each can have “derivative” knowledge; each can have extended
knowledge. There is no need to invoke group knowledge in addition to this.
Something more than the occurrence of EJK is needed to invoke group knowledge,
and de Ridder offers mutual epistemic dependence only as a reason to invoke EJK.
Others more tacitly forward the argument from extended justification. Krist
Vaesen (2011a) rejects Giere’s proposal that knowledge can be ascribed to
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individuals when epistemically salient cognitive labour is distributed across groups
or systems. Concerning Hutchins’ (1995) example of a ship navigating into port,
Vaesen observes that “there is no crew member who has internalized all relevant
knowledge and skill” (p. 382). Furthermore, certain social relations are salient for
successful navigation:
A group of people with the same individual knowledge base but organized
differently (say, hierarchically versus horizontally) will perform differently at
a given cognitive task. Simply adding up properties of individuals, thus, will
not account for success or failure; instead, we need to consider the wider
socio-technical system. (pp. 382-383)
From this Vaesen infers that “[i]t is the system as a whole (crew plus artifacts) that
knows” (p. 383). He claims that for an individual subject S to have knowledge, all
KRGs “must pass through [S’] human cognitive engine (for purposes of
interpretation and justification)” (p. 385). However, there is often no such subject S
“who has internalized” (p. 382) all KRGs. Vaesen takes this to mean that S cannot
possess knowledge. Yet, epistemic extension is directly opposed to the requirement
that all KRGs, whether distributed across individuals or a system, “must pass
through [S’] human cognitive engine (for purposes of interpretation and
justification).” Instead, individuals can have knowledge without having all KRGs.34
Alexander Bird (2014) is also critical of Giere. He associates Giere’s position
with Karl Popper’s (1979, p. 109) claim that “knowledge in the objective sense is
knowledge without a knower — knowledge without a knowing subject” (quoted in
Bird, p. 58). By “knowledge in the objective sense,” Popper is referring to cases in
which no subject can possess sufficient evidence. He contends that no one
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Giere (2011) offers a different response to Vaesen (2011a).
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possesses such EJK — not individuals, groups, or systems. Giere and other
proponents of epistemic extension disagree. They claim that individuals can, in
principle, possess EJK. Yet, in objecting to Giere’s analysis, Bird contends that “[i]t
does not sound at all odd to assign epistemic properties to such [wider] entities”
(ibid, 59). But no proponent of epistemic extension contends that groups cannot be
ascribed with epistemic properties because they are not ascribed with knowledge.
This is a mischaracterization of Giere’s view. It seems that Bird overlooks the
possibility of epistemic extension, according to which S can have knowledge
without having all KRGs.35
Thus far, I have lumped all cases of EJK together, regardless of how
complicated they are and the number of individuals involved in the extended
justificatory process. Yet, proponents of the argument from extended justification
might insist that there is a relevant difference between relying on one or two other
individuals for KRGs and relying on three thousand active members of a highenergy particle physics collaboration (e.g. CMS, ATLAS). If an individual can have
knowledge when relying on several thousand others for KRGs, the worry is that
knowledge is too easy or arbitrary. If we allow epistemic extension in such cases, it
seems individuals just happen to be in the right place at the right time, benefitting
from the efforts of others while contributing little to nothing themselves.
Conversely, individuals can easily be in the wrong place at the wrong time,
regardless of how much they contribute toward justification (Miller 2015).
Giere is critical of Knorr-Cetina (1999), who seems to argue for the possibility of group
knowledge along similar lines to the proponents of the argument from extended justification:
EJK ought to be ascribed to the set of individuals and artifacts involved in the extended
justificatory process.
35
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Epistemic extension is not itself an account of epistemic justification. It is a
call for a shift in the level of analysis of EJK to determine whether the normative
conditions on knowledge can be satisfied by an extended process. Individuals often
cannot do this alone, and epistemic extension is not meant to equip them with new,
mitigating tools. Any complete account of extended knowledge ought to recognize
that the justification-securing process for many cases of knowledge is very difficult
(not easy!), which is why analysis ought to shift to the extended process that can
secure justification. Any complete account should also specify conditions on
individual beneficiaries of others’ KRGs. I flagged a few options.36 I hope this
chapter motivates additional work to this end.
But one might contend that, in principle, knowledge cannot be possessed by
an individual S when it is secured by diffuse KRGs, few of which are possessed by S.
I close this section by addressing this worry. Some philosophers (e.g. Tollefsen
2007) propose that sometimes when we accept a scientific research team’s result,
we place trust in the group as such, not in its individual members. However,
Torsten Wilholt (2016) shows that highly collaborative research is often distributed
across multiple sites and that “many groups exist only for the duration of a single
experiment or study,” after which there is often notable turnover and structural
change (p. 221).37 If being properly oriented with respect to diffuse KRGs includes
direct trust — that is, tracking personnel and structural changes in large and
complex collaborations — then “establishing and maintaining trust” is overly
burdensome (ibid). Determinates of trustworthiness vary too often, too quickly,
36
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Some of my use of Wilholt (2016) is borrowed from my review (2017) of Brady and Fricker
(2016).
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and too dramatically. In other words, KRGs are highly variable. Fortunately, we
need not (and do not) closely monitor these variables. We outsource this task to the
wider scientific communities to which highly collaborative research teams belong.
We exhibit a top-down trust in these wider communities when we claim to accept a
scientific result because we trust “Science,” or “evolutionary biologists,” or “climate
science,” as opposed to research team X or a team’s specific methods, structure, or
track record. The latter factors are what we trust research teams’ wider scientific
communities to monitor on our behalf. So, we accept the results of a particular
research team because we trust that team from the top-down, outsourcing the
ongoing task of monitoring the dynamic particularities a research team to the
wider scientific community to which that team belongs.
Outsourcing is warranted only if the trustworthiness of a research team is
positively affected by the trustworthiness of its wider scientific community. Wilholt
claims it is. He explains that any research team must strike a balance between three
norms pertaining to its methodology: the reliability of positive results, the
reliability of negative results, and methodological power (pp. 223-228). The
balance a research team deems appropriate is regulated by the wider scientific
community to which it belongs (pp. 229-232). If, say, the particle physics
community regulates the methodologies of its various research teams, such as the
CMS and ATLAS collaborations, then one need not directly monitor the varying
determinates of trustworthiness. That is, one need not directly track most KRGs.
This work can be outsourced to the particle physics community. The more general
idea is that we can be warranted in trusting wider communities to regulate their
subgroups. This is just one candidate condition on an individual beneficiary S of
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others’ KRGs, at least for cases in which KRGs are diffuse: S must be warranted in
outsourcing to the appropriate body or structure the task of monitoring the
extended process. So, it is not immediately implausible that epistemic extension
can obtain in such cases of EJK.
The crucial, general point is that proponents of epistemic extension and
proponents of the argument from extended justification agree only that some
knowledge is EJK. Unlike Hardwig, proponents of the argument from extended
justification overlook an alternative analysis of EJK (de Ridder 2014; Vaesen
2011a; Bird 2014). They do not offer reasons for invoking group knowledge rather
than (or in addition to) extended individual knowledge.

1.4. Conclusion
In this chapter, I offered a survey of the radical but increasingly popular idea
of epistemic extension. I showed that epistemic extension undercuts the argument
from extended justification to group knowledge, that epistemic extension remains a
live option for analyzing EJK. Thus, epistemic autonomy has not been established
as a necessary condition for having knowledge. This brings us back to square one,
to the options Hardwig originally laid out in 1985 for analyzing EJK. I have not
provided any argument in favour of the claim that there can be epistemically
extended knowledge, that epistemic autonomy is not a condition for possessing
knowledge. In Chapter Three, I offer such an argument.38

In places throughout section 1.2, I forward the claim that EJK underdetermines group
knowledge, so there is no need to invoke group knowledge. I present this as the natural
response from proponents of epistemic extension to de Ridder, Vaesen, and Bird. This
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CHAPTER TWO
WHICH GROUPS HAVE SCIENTIFIC KNOWLEDGE?

Abstract:
Kristina Rolin (2008) and Brad Wray (2007) agree with an increasing
number of epistemologists that knowledge can sometimes be
attributed to a group. That is, group knowledge sometimes obtains.
However, Rolin charges Wray with being too restrictive about the
kinds of groups to which he attributes knowledge. She rejects Wray’s
claim that only scientific research teams can possess knowledge while
the general scientific community cannot. Rolin forwards a ‘default
and challenge’ account of epistemic justification toward her argument
that even the general scientific community can possess knowledge
because, in some cases of knowledge, only the general scientific
community can attain epistemic justification. I pose a dilemma for
Rolin: either she must herself be more restrictive about the kinds of
groups to which she attributes knowledge or she must concede the
claim that group knowledge obtains at all.

response relies on the methodological principle that one ought to invoke a new idea or entity
only by necessity, and proponents of epistemic extension claim that EJK does not necessitate
the idea of group knowledge. So, this response can serve as a reason for favouring option (2) of
Hardwig’s dilemma in addition to those I offer in Chapter Three.
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2.1. Introduction
Many epistemologists endorse the claim that group knowledge sometimes obtains:
groups can literally have knowledge.39 Though she agrees in general terms with
Brad Wray (2007) that group knowledge sometimes obtains, Kristina Rolin (2008)
charges Wray with being too restrictive about the kinds of groups to which he
attributes knowledge. She resists Wray’s claim that only scientific research teams
can possess knowledge while the general scientific community cannot. Rolin
forwards a ‘default and challenge’ account of epistemic justification toward her
argument that even the general scientific community can possess knowledge
because, in some cases of knowledge, only the general scientific community can
attain epistemic justification. I pose a dilemma for Rolin: either she must herself be
more restrictive about the kinds of groups to which she attributes knowledge or she
must concede the general claim that group knowledge obtains at all.
This argument is an application of the general argument I offer in Chapter
One. In the previous chapter, I rejected the argument from extended justification to
group knowledge. In this chapter, I show how this general argument applies to an
account of scientific justification that I did not address in the previous chapter
(Rolin 2008).

Hardwig (1985); Schmitt (1994); Hutchins (1995); Knorr-Cetina (1999); Gilbert (2000;
2004); Kusch (2002); Tollefsen (2002; 2015); Goldman (2004); Bouvier (2004; 2010);
Tuomela (2004; 2011); List (2005); Mathiesen (2006; 2011); Fallis (2007); Wray (2007); Rolin
(2008; 2010); Hakli (2011); Vaesen (2011a); Dewitt (2012); Palermos and Pritchard (2013;
forthcoming); Bird (2014); de Ridder (2014); Lackey (2014); Carter (2015); Palermos (2015;
forthcoming); Wagenknecht (2016).
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2.2. Wray v. Rolin
Brad Wray (2007) appropriates a Durkheimian distinction between types of
societies (p. 341). Organic solidarity obtains when a group is organized
functionally, like parts of an organism, to attain a collective goal (p. 342). Members
of such groups are dependent on other members fulfilling their roles toward the
collective goal (ibid). Mechanical solidarity involves only non-integrative
commonalities. One example is a group of students whose like-mindedness brings
them to study at the same university (ibid). An example of a group in which organic
solidarity obtains is a team of factory workers: to successfully assemble a product,
each member depends on the other members to fulfil their functional roles (ibid).
Wray claims that only groups in which organic solidarity obtains can possess
knowledge (ibid). That one student studies at X university does not depend upon
like-mindedness with other students studying at X university. Likewise, for a group
in which mere mechanical solidarity obtains, that a group member’s belief attains
the status of knowledge does not depend upon like-minded other members. On the
other hand, a team of factory workers, which performs different functions and
operates as an integrated whole, assembles a product through an irreducibly
collective process. Likewise, the view of a group in which organic solidarity obtains
can be an irreducibly collective result and so amount to group knowledge (if that
result satisfies the other conditions on knowledge). Wray argues that division of
cognitive labour toward a collective goal (i.e. organic solidarity) obtains in scientific
research teams but not in the general scientific community (pp. 343-344).
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Therefore, group knowledge can be attributed, in principle, only to research teams,
not to the general scientific community (ibid).
Rolin rejects Wray’s claim that the general scientific community cannot
possess knowledge. She argues that, in some cases of scientific knowledge, it is the
group and none of its individual members that possesses knowledge. This is
because, in some cases of knowledge, it is the group and none of its individual
members that attains epistemic justification. In other words, because extended
justification obtains in some cases of scientific knowledge, group knowledge must
obtain. Rolin argues that group knowledge can obtain in cases involving either
research teams or the general scientific community.
It is a ‘default and challenge’ account of epistemic justification that Rolin
argues can sometimes be satisfied only collectively. On Rolin’s account, agent C is
justified in accepting that p only if C is epistemically responsible for all default
entitlements q, r,... n. Default entitlements are assumptions underlying C’s arriving
at p which C must be justified in operating with if C is to be justified in accepting
that p. C is epistemically responsible for, and so justified in assuming, default
entitlements q, r,... n, only if C can defend or revise q, r,... n when “challenged with
appropriate arguments” (Rolin 2008, p. 120). In short, C is justified in accepting
that p only if C is justified in assuming default entitlements q, r,... n, and C is
justified in assuming default entitlements q, r,... n only if C is epistemically
responsible for q, r,... n. 40

Note that epistemic responsibility and epistemic justification are not being conflated or
equated here. If epistemic responsibility is necessary for epistemic justification, then extended
epistemic responsibility implies extended epistemic justification.
40
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Rolin claims that all scientific groups, from small research teams to
scientific subfields to the general scientific community, operate with default
entitlements. Some of the default entitlements with which research teams operate
are more specific due to research teams’ specific subject-matter. For example, a
high-energy physics collaboration working at a particle accelerator operates with
the default entitlement that superconducting electromagnets are capable of
maintaining an ultra-high vacuum-state in the collider’s beam pipes. However,
most individual members of the research team likely do not have the expertise to
defend or revise this claim “as soon as it is challenged with appropriate arguments”
(ibid, p. 120). Even those few who are in a position to be epistemically responsible
for this claim are not in a position to be responsible for some other of the team’s
default entitlements. More generally, it is often the case that no individual member
of a group can be epistemically responsible for all of the group’s default
entitlements. But this means that no individual member can be epistemically
justified in accepting at least some of the group’s results (e.g. that Higgs particles
exist). Thus, no individual member of the team can know such things.
There is no need to worry, Rolin assures us, because the group itself can be
epistemically justified: the group can be epistemically responsible for all its default
entitlements even though no individual member can be (ibid, p. 121). A group is
epistemically responsible for all its default entitlements only if its membership
jointly commits to assign epistemic responsibility for each default entitlement to
the member with the appropriate expertise, or to a set of members if no individual
member can alone be epistemically responsible (ibid). Concerning the high-energy
physics collaboration, a particular technician (or pair of technicians) might
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superconducting electromagnets are capable of maintaining an ultra-high vacuumstate in the collider’s beam pipes. Each of the team’s other default entitlements is
assigned to other members such that the group is collectively responsible for all
default entitlements. When only the group can be epistemically responsible, only
the group can be epistemically justified. If the group satisfies the justification
condition on knowledge, then any knowledge that obtains is possessed by the group
(ibid, p. 123). This move is important for my argument against Rolin: toward her
criticism of Wray, she forwards an argument according to which extended
justification entails candidacy for group knowledge.
Rolin applies the above model to the general scientific community as
follows. She argues that, contrary to Wray, what matters for group knowledge
obtaining is not whether organic solidarity obtains, but whether, like research
teams do, the general scientific community operates with default entitlements for
which no individual member can be epistemically responsible. Rolin argues that
the general scientific community does operate with default entitlements, and they
are quite general in nature, such as the claim that empirical knowledge is possible
(ibid, p. 122). Surely there are few scientists who are in a position to be
epistemically responsible for this and other default entitlements. Given this, the
general scientific community can and should provide a context of epistemic
justification for claims accepted by the general community. It can and should do so
by taking collective epistemic responsibility for its default entitlements, which it
can accomplish when its membership jointly commits to distribute to the
appropriate members epistemic responsibility for each of the community’s default
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entitlements (ibid). In such cases, only the community can be epistemically
justified, so it is the community that possesses knowledge. Thus, group knowledge
can obtain in the general scientific community, not just in research teams.41

2.3. Epistemic Autonomy & Epistemic Extension
Consider a pair of opposing, fundamental epistemological principles:
Epistemic Autonomy: To possess knowledge, one must possess all the
knowledge-requisite goods (KRGs) generating it.
Epistemic Extension: One can possess knowledge while relying on
others for some KRGs.
KRGs are subjects of epistemological appraisal. They are constituents of
knowledge-generating processes. Internalists and externalists disagree about how
to appraise KRGs; they disagree about which norms ought to be employed, whether
contextual considerations are important, etc. The principles, epistemic autonomy
and epistemic extension, are about who possesses KRGs. These principles are
directly concerned with the constitution of knowledge-generating processes, not
with how those processes ought to be appraised. If epistemic autonomy is
necessary for possessing knowledge, then the knowledge-bearer (or bearer of
knowledge-level justified belief) bears all KRGs. According to epistemic extension,

More precisely, Rolin argues that either organic solidarity is not necessary for group
knowledge or that collective goals and division of labour (e.g. division of epistemic
responsibility) constitute organic solidarity, even in the general scientific community (2010, p.
118). I thank an anonymous reviewer at Social Epistemology for informing me that Bird (2014)
argues that the general scientific community exhibits organic solidarity. There are places in
which Rolin’s argument reads prescriptively — what the general scientific community should
do – rather than descriptively. I return to this point later.
41
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the knowledge-bearer need not bear all KRGs. Note that these principles are
indifferent to whether knowledge-bearers or KRG-contributors are individual or
group subjects.
While epistemic extension is an extended externalist principle, it is not
implied by externalism. Most epistemologists, including most externalists, retain
the claim that epistemic autonomy is necessary for possessing knowledge. Had
social considerations been respected at the time, some analyses of knowledge
proposed early in the externalist turn in epistemology would have been consistent
with epistemic extension (e.g. causal and simple process reliabilist analyses). Such
accounts would have allowed for KRGs extending beyond those possessed by the
individual knowledge-bearer (e.g. the cognitive contributions of others). However,
in response to several criticisms directed against these early accounts, externalists
have largely retreated to the claim that KRGs are restricted to the confines of the
individual agent’s cognitive system. Agent reliabilism, for example, is process
reliabilism restricted to individual cognitive processes, and more recent causal
conditions on knowledge take all salient causes to be located strictly within the
individual agent’s cognitive system. Some externalists also stress the claim that
epistemological appraisal can be relative to belief-generating environments (e.g.
Janet’s perceptual beliefs are reliably formed relative to normal lighting
conditions). An aspect of the more recent social turn in epistemology extends this
to stress the relevance of belief-generating social environments as well. On such
accounts, KRGs are the things appraised relative belief-generating environments.
They are belief-generating processes that are contextually appraised. Contextual
factors themselves are not KRGs. Thus, contextual appraisal does not imply
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epistemic extension. Epistemologists will also disagree about whether certain
factors constitute KRGs (e.g. a chicken sexing faculty). Yet, even those who are
more liberal about what constitutes a KRG tend to hold that such factors are
nevertheless attributable to the knowledge-bearer. That is, they retain the claim
that epistemic autonomy is necessary for possessing knowledge.
Epistemic Extension has precedent in the recent literature, most notably in
Sanford Goldberg’s work (2010; 2011; 2012; 2014). Goldberg (2010), for example,
is largely concerned with testimonial belief. C has a testimonial belief that p when C
comes to believe that p by way of another agent D’s testimony that p. Goldberg first
draws attention to memorial beliefs (2010, pp. 65-67). C’s belief that p is a
memorial belief if C infers p from (or is otherwise saliently dependent upon) C’s
previously acquired belief that q. It is hardly controversial that C is justified in
believing that p only if C was justified in acquiring the belief that q. This means that
in cases of memorial beliefs, KRGs can extend across time. Goldberg argues that in
cases of testimonial belief, KRGs can extend across agents.
Joseph Shieber’s (2013) general reliabilist account is also predicated upon
epistemic extension, as is Berit Brogaard’s (2014, pp. 57-60) situationist virtue
epistemology and Adam Green’s (2012; 2014) extended credit theory. Both
Brogaard and Green appeal to extended cognition as a means to permit one to
contribute KRGs toward another’s knowledge (or knowledge-level justified belief).
Extended cognition is an advanced version of cognitive externalism according to
which individual C’s cognition can extend ‘outside the head’ and over artifacts,
environmental features, and other agents.
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Ronald Giere (2002; 2006; 2007; 2011; 2012) and Paul Thagard (1997;
2010) appeal another brand of cognitive externalism, distributed cognition,
according to which cognition can be distributed among multiple agents. Both reject
the possibility of group knowledge, and both claim that justification-relevant
cognition can be distributed. Thus, both endorse epistemic extension.
Melinda Fagan (2012, p. 829) argues that “[c]rucial roles of groups in
scientific knowledge-production can be illuminated without supposing that groups
themselves have scientific knowledge. Last, Boaz Miller’s (2015) principle, KLJcommunalism, is roughly equivalent to epistemic extension. He argues that
“sometimes an individual’s true beliefs rise to knowledge only because other
members of her epistemic community possess the justificatory building blocks due
to which these beliefs reach KL-justification” (p. 420).

2.4. Rolin’s Dilemma
A crucial element of Rolin’s criticism of Wray is the inference from extended
justification to candidacy for group knowledge. She contends that when only a
group, and none of its individual members, attains epistemic justification, “we can
say that scientific knowledge is group knowledge” (2010, p. 123). Thus, when the
general scientific community attains epistemic justification, any knowledge that
obtains is possessed by the general scientific community. Since Rolin nowhere
defends the inference from extended justification to candidacy for group
knowledge, she is merely assuming the necessity of epistemic autonomy for
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possessing knowledge.42 However, if epistemic extension is a viable principle, then
the claim that only a group can attain epistemic justification fails to imply that a
group can have knowledge. According to epistemic extension, individuals can
possess knowledge even though others possess some of the KRGs generating it. For
example, an individual can possess knowledge even though she relies on anther to
take epistemic responsibility for a default entitlement. Without an argument for the
inference from extended justification to group knowledge, Rolin’s argument fails to
show that group knowledge obtains at all. At most, it shows that extended
justification sometimes obtains.
Suppose epistemic autonomy is necessary for possessing knowledge. This is
actually problematic for Rolin’s account and her argument against Wray (2007). It
would lead Rolin to be more restrictive about the kinds of groups to which she
attributes knowledge. Consider the following scenario. A scientific research team is
working on a specific problem. The membership jointly commits to let Smith and
Jones take epistemic responsibility for certain of the team’s default entitlements,
since only Smith and Jones can. However, neither Smith nor Jones is a member of
the research team or is even aware that the team exists. They are members only of
the subfield to which the research team belongs. Smith and Jones are responsible
for certain default entitlements because challengers of those entitlements are
referred by the team to Smith and Jones’ relevant work.
If Rolin retains the claim that epistemic autonomy is necessary for
possessing knowledge, then she cannot also claim that the research team possesses

Though she does not forward an argument for group knowledge in a later (2010) paper, it is
clear from the introduction of that paper that Rolin continues to operate with this assumption.
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knowledge. On her account, if epistemic responsibility is distributed beyond the
research team, epistemic justification is attained in part by non-parties to the team.
If epistemic autonomy is necessary for possessing knowledge, then the group that
attains justification is identical to the group that possesses knowledge. Thus, Rolin
must conclude that the knowledge-bearing agent is the group constituted by the
research team plus Smith and Jones.
It may initially seem unproblematic for Rolin to accept that a particular
research team on a particular occasion does not possess knowledge, since she
claims only that research teams sometimes possess knowledge. However, the
concern in the Smith and Jones scenario can be generalized. Sufficiently similar
scenarios are surely common, since research teams certainly depend upon science
accomplished in their subfields. This is a crucial part of what it means to be a
research team. Indeed, given Rolin’s account of justification, it is plausible that no
research team has all its bases covered on its own; for any team, there is plausibly
at least one default entitlement for which no member possesses the expertise
required to take epistemic responsibility. The team must defer to a non-member.
This is just to say that research teams do not drag their entire subfields along with
them, as this would be too demanding. However, if epistemic autonomy is
necessary for possessing knowledge, then non-members are always party to the
group knowledge-bearer of results produced by research teams. Thus, research
teams cannot possess knowledge. If Rolin were to accept that research teams
cannot possess knowledge — i.e. that only more general scientific groups can (e.g.
subfields, the general scientific community) — then she would be accepting the
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reverse of Wray’s claim that only research teams can possess knowledge and the
general scientific community cannot.
So, Rolin faces a dilemma. On the one hand, if Rolin endorses epistemic
extension, this undercuts her move from extended justification to group
knowledge. This, in turn, undercuts the claim that group knowledge ever obtains,
since all knowledge via extended justification can, in principle, be attributed to
individuals. On the other hand, if Rolin retains the claim that epistemic autonomy
is necessary for possessing knowledge, then she must concede the claim that
research teams can possess knowledge. Yet, becoming more restrictive herself
about the kinds of groups to which she attributes knowledge sits awkwardly against
Rolin’s charge that Wray is too restrictive about the kinds of groups to which he
attributes knowledge.

2.5. Two Objections
There are at least two ways Rolin can reply. According to the latter horn of the
dilemma, if epistemic autonomy is necessary for possessing knowledge then
research teams are prohibited from possessing knowledge. If division of epistemic
responsibility for default entitlements extends beyond the membership of a
research team, then so does the knowledge-bearing subject. Thus, the research
team cannot possess knowledge. Rolin could claim that knowledge ought to be
attributed to the collection of members who jointly commit to divide epistemic
responsibility, not to the collection of members tasked with epistemic
responsibility for default entitlements. Given that the collection of members who
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jointly commit to divide epistemic responsibility does not extend beyond the
research team, it seems this move allows Rolin to attribute knowledge to the
research team. However, even if the action of jointly committing to divide cognitive
labour, including epistemic responsibility for default entitlements, is salient for
attaining justification, this action does not constitute the whole of the knowledgegenerating process. The actual divided cognitive labour also plays a role in
generating knowledge. Joint commitment is a social mechanism for integrating
cognitive labour, but the integrated cognitive labour is (also) epistemically salient.
The salient group for justification, then, must ultimately incorporate the collection
of members who are tasked with epistemic responsibility for default entitlements.
Thus, if the collection of members tasked with epistemic responsibility for default
entitlements extends beyond the membership of a research team, then the research
team does not possess all KRGs. If epistemic autonomy is necessary for possessing
knowledge, this means the research team cannot possess knowledge.
The second way Rolin can reply again concerns the second horn of the
dilemma. She could restrict her notion of default entitlement such that
responsibility for more general default entitlements — the sort for which research
teams depend upon non-members — is unnecessary. This means a research team
can jointly commit to assign responsibility for default entitlements only to
members of the team. If so, Rolin can retain the claim that epistemic autonomy is
necessary for knowledge and avoid the consequence that research teams cannot
possess knowledge. However, this move must be undertaken carefully. Excluding
general default entitlements threatens to compromise Rolin’s argument that,
contrary to Wray, the general scientific community can possess knowledge. Recall
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that the general scientific community’s default entitlements are general claims (e.g.
that empirical knowledge is possible) and so may be disqualified by a restriction
excluding general default entitlements. If the general scientific community does not
operate with default entitlements for which it must be epistemically responsible,
then a default-and-challenge account is of no help in making sense of knowledge
possessed by the general scientific community. But this is to concede to Wray’s
claim that the general scientific community cannot possess knowledge. This would
require Rolin to withdraw her criticism of Wray (2007).

2.6. A Third Objection; Proximate & Associative Default Entitlements
Rolin could offer a principled reason for restricting the default entitlements of
research teams but not of the general scientific community. This would seemingly
allow her to retain the claim that epistemic autonomy is necessary for possessing
knowledge without prohibiting research teams or the general scientific community
from possessing knowledge. Rolin could point out that research teams are
concerned with specific subject-matter and the general scientific community with
general subject-matter. It would make sense, then, that the default entitlements of
the general scientific community are general while those of research teams are
not.43
To address this reply, it will be helpful to distinguish between proximate
and associative default entitlements. A group’s proximate default entitlements are
those for which the group is the ranking authority. A group’s associative default
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I thank an anonymous reviewer at Social Epistemology for posing this reply.
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entitlements are those for which it is not the ranking authority. Consider the
community of astrobiologists, which is the ranking authority concerning whether
certain extraterrestrial conditions are suitable for life. Any of this group’s default
entitlements in this area are proximate. However, one of astrobiologists’ parentcommunities, the community of astrophysicists, is the ranking authority
concerning the kinds of extraterrestrial conditions that exist. Another of
astrobiologists’ parent-communities, the community of biologists, is the ranking
authority concerning terrestrial biology. Any of astrobiologists’ default entitlements
in these areas are associative.
The proposed restriction to research teams’ default entitlements, but not to
those of the general scientific community, is a claim only about the nature of each
group’s proximate default entitlements. It is clear that the proximate entitlements
of the general scientific community are general, while those of research teams are
not. This does not imply that research teams do not operate with associative default
entitlements. Surely astrobiologists rely in epistemically salient ways on
astrophysics and biology, and so they operate with astrophysical and biological
associative default entitlements. Now, recall the scenario involving Smith and
Jones, who are members of the subfield to which a particular research team
belongs but not members of the research team itself, or even aware of the teams’
existence. Smith and Jones are nevertheless responsible for certain of the team’s
default entitlements, since the team refers challengers of these entitlements to
Smith and Jones’ relevant work. As I argued, it is plausible that each research team
has their Smiths and Joneses. Much of what it means to be a research team is to
belong to a scientific subfield. A research team relies upon, builds upon, and
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applies the work accomplished within that subfield. These working assumptions
are associative default entitlements. Again, it is plausible that each research team
operates with associative default entitlements for which none of its members can
be responsible. This falls out the limited scope of a research team’s work, and so of
the expertise of its membership. The membership of scientific subfields has far
more extensive expertise.
More generally, it is inadvisable to claim that groups do not operate with
associative default entitlements, since this would render epistemically inert any
relationship between a sub-community and its parent-community. It is implausible
that there is not an epistemically salient dynamic that obtains between a scientific
subfield and a particular research team operating within that field.
One might instead resist the category, proximate default entitlement, on the
grounds that claims for which a research team is the ranking authority are not
default entitlements. That is, these claims are not working assumptions; instead,
they are claims directly at issue in the research team’s work. But scientific subcommunities, including research teams, surely arrive at results and then move on
to new work that builds upon those results. Previous results are salient for new
work but are not directly at issue. Rather, they are working assumptions, or default
entitlements. The group remains the ranking authority concerning these
entitlements. So, these are proximate default entitlements. Regardless, it is
inadvisable for Rolin to argue that all of a research team’s default entitlements are
associative. As I showed, on Rolin’s model this implies that research teams cannot
possess knowledge.
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If all this is right, then no research team can distribute responsibility for
default entitlements strictly among its membership. It must defer to non-members
for (some) associative entitlements. This means no research team can alone satisfy
the justification condition on knowledge, at least on Rolin’s ‘default and challenge’
account. If epistemic autonomy is necessary for possessing knowledge, then the
group satisfying this condition is the group that possesses knowledge. For Rolin’s
account, this means research teams cannot possess knowledge. In other words,
Rolin must herself be more restrictive about the kinds of groups to which she
attributes knowledge.

2.7. Conclusion
Rolin and Wray agree that group knowledge sometimes obtains. However, Rolin
rejects Wray’s claim that while scientific research teams can possess knowledge,
the general scientific community cannot. She argues that general scientific
community can possess knowledge because, for some instances of knowledge, only
the general scientific community can attain epistemic justification. For this
inference, Rolin assumes that epistemic autonomy is necessary for possessing
knowledge. But on this assumption, Rolin’s account of justification suggests she
must be more restrictive about the kinds of groups to which she attributes
knowledge. This is the very offense with which she charges Wray. If Rolin were to
instead endorse epistemic extension, her claim that any groups can know would be
undercut. After all, epistemic extension undercuts any move from extended
justification to candidacy for group knowledge.
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CHAPTER THREE
EXTENDED (GROUP) KNOWLEDGE

Abstract:
A growing number of philosophers claim there are many cases of
knowledge in which the goods generating it are necessarily
distributed across multiple individuals — cases of knowledge via
extended justification (EJK). As Hardwig (1985) showed, there two
opposing ways of analyzing EJK. (1) Epistemic Autonomy: to possess
knowledge, a subject must possess all the goods generating it; thus,
EJK can only be possessed by the group across which these goods are
distributed. (2) Epistemic Extension: a subject can possess
knowledge when relying on other subjects for some of the goods
generating it; thus, EJK can be possessed by epistemically dependent
subjects. I argue that of Hardwig’s options, the latter is preferable.
That is, if some knowledge is EJK, then epistemic autonomy is not
necessary for knowledge; some knowledge is extended knowledge.
However, this does not require me to deny the possibility of group
knowledge. I show that if there is group knowledge, and if some
knowledge is EJK, then some knowledge is extended group
knowledge. Extended group knowledge obtains whenever the goods
generating EJK extend beyond any individual and beyond any
plausibly-individuated group. Such EJK is possessed either by (1)
epistemically autonomous but transient and awkwardly-individuated
groups, or (2) epistemically dependent individual or group subjects. I
argue in favour of the latter option.
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3.1. Recap & Introduction
Epistemic autonomy is the traditional idea in epistemology that possessing
knowledge entails possessing all the knowledge-requisite goods (KRGs) generating
it (e.g. evidence, cognitive abilities). But a growing number of philosophers claim
there are many cases of would-be knowledge in which no individual has the
capacity to possess all KRGs. 44 Call these cases of knowledge via extended
justification (EJK).
The two ways of attributing EJK were identified some time ago by John
Hardwig (1985):
1. Epistemic Autonomy: to possess knowledge, one must possess all KRGs;
so, EJK can only be possessed by the group across which KRGs are
distributed.
2. Epistemic Extension: one can possess knowledge while relying on others
for some of the goods generating it; so, EJK can be possessed by individuals.
One of two traditional tenets in epistemology must be abandoned to permit EJK:
only individuals can possess knowledge, or knowledge-bearers must be
epistemically autonomous. Hardwig’s intuition in the latter was stronger. He

e.g. Hardwig (1985); Schmitt (1994); Hutchins (1995); Thagard (1997; 2010); Knorr-Cetina
(1999); Gilbert (2000; 2004); Kusch (2002); Giere (2002; 2006; 2007; 2011; 2012); Goldman
(2004); Bouvier (2004; 2010); Tuomela (2004; 2011); List (2005); Mathiesen (2006; 2011);
Fallis (2007); Wray (2007); Rolin (2008; 2010); Hakli (2011); Tollefsen (2002; 2015);
Goldberg (2010; 2011; 2012); Vaesen (2011a); Fagan (2011; 2012); Dewitt (2012); Green (2012;
2013; 2014); Shieber (2013); Kelp (2013; 2014); Palermos (2013; 2016); Palermos and
Pritchard (2013; forthcoming); Bird (2014); Brogaard (2014); de Ridder (2014); Lackey (2014);
Carter (2015); Miller (2015) Palermos (2015; forthcoming); Wagenknecht (2016). In this
dissertation, I do not endorse the claim that some knowledge is EJK. I explore the relation
between certain fundamental ideas in epistemology with the idea that some knowledge is EJK.
To this end, I assume the occurrence of EJK.
44
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favoured option (1): if the only plausible autonomous knowledge-bearer is a group,
then the knowledge-bearer is a group.
A growing number of philosophers agree with Hardwig, though for various
reasons, that group knowledge sometimes obtains. 45 Some follow Hardwig’s
reasoning to option (ii): if KRGs are distributed, then any knowledge generated is
possessed by the group across which they are distributed (Hardwig 1985; Vaesen
2011a; Bird 2014; de Ridder 2014). That is, all EJK is group knowledge. Hardwig
himself did not take this reasoning from EJK to group knowledge (i.e. option 2) to
constitute an argument against option (1) of his dilemma. He claimed only that his
intuition in favour of epistemic autonomy was stronger than his intuition that only
individuals can have knowledge. Those more recently forwarding Hardwig’s
reasoning more forcefully are proponents of what I call the argument from
extended justification to group knowledge (Vaesen 2011a; Bird 2014; de Ridder
2014).
I criticized this argument in Chapter One. I argued that option (2) is
overlooked. A growing number of philosophers espouse option (2) by espousing the
principle, epistemic extension, according to which a subject can possess knowledge
while relying on others for KRGs. So, according to epistemic extension, an
individual S can possess knowledge without possessing all the justifying evidence,
or when part of the cognitive process generating S’s knowledge is situated outside
e.g. Schmitt (1994); Hutchins (1995); Knorr-Cetina (1999); Gilbert (2000; 2004); Kusch
(2002); Tollefsen (2002; 2015); Goldman (2004); Bouvier (2004; 2010); Tuomela (2004;
2011); List (2005); Mathiesen (2006; 2011); Fallis (2007); Wray (2007); Rolin (2008; 2010);
Hakli (2011); Vaesen (2011a); Dewitt (2012); Palermos and Pritchard (2013; forthcoming); Bird
(2014); de Ridder (2014); Lackey (2014); Carter (2015); Palermos (2015; forthcoming);
Wagenknecht (2016).
45
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S’s cognitive apparatus. This means knowledge-possession does not entail the
possession of all KRGs. Unlike Hardwig, proponents of the argument from
extended justification fail to recognize epistemic extension (i.e. option 2) as a live,
alternate analysis of EJK. What I showed in Chapter One is that if some knowledge
is EJK, Hardwig’s dilemma still stands.46
In this chapter I argue that, if some knowledge is EJK, option (2) of
Hardwig’s dilemma is preferable. If some knowledge is EJK, then epistemic
autonomy is not necessary for possessing knowledge; some knowledge is extended
knowledge. In forwarding this argument, I do not deny the possibility of group
knowledge. While I have shown that one argument for group knowledge fails — the
argument from extended justification — there are independent reasons for
ascribing knowledge to groups. Since Hardwig wrote in 1985, there has been much
written about proposals in group ontology for individuating group epistemic
subjects, ways beyond merely tracking those who possess KRGs.47 Some propose
that groups can be ascribed with beliefs or acceptances that, like individual
doxastic states, can satisfy the conditions for knowledge. Others propose that a
Proponents of epistemic extension include Thagard (1997; 2010); Giere (2002; 2006; 2007;
2011; 2012); Goldberg (2010; 2011; 2012); Fagan (2011; 2012); Green (2012; 2013; 2014);
Shieber (2013); Palermos (2013; 2016); Kelp (2013; 2014); Brogaard (2014); Miller (2015).
“Epistemic extension” is derived from Goldberg’s (2010) “epistemic extendedness.” For
simplicity, I speak only of knowledge. But what I say applies, mutatis mutandis, to other
standings, such as justified true belief.
46

e.g. Gilbert (1989; 1994; 2000; 2004); Toumela (1992; 2004); Mathiesen (2006); Wray
(2001; 2003; 2007; 2014); Mathiesen (2006; 2011); List and Pettit (2006; 2011; 2012); Staley
(2007; 2010); Hakli (2007; 2011); Rolin (2008; 2010); Andersen (2010); Beatty and Moore
(2010); Bird (2010; 2014); Bouvier (2010); Baumann (2011); Fagan (2011; 2012); Briggs
(2012); Cariani (2012); Briggs et. al. (2014); Cheon (2014); de Ridder (2014); Gilbert and
Pilchman (2014); Kusch (2014); Pettit (2014); Tollefsen (2015); List (2016); Weatherall and
Gilbert (2016); Smith (2018).
47

-62-

group can be the type of agent or even person that constitutes a proper epistemic
subject. By recasting Hardwig’s dilemma at the group level, I show that there are
cases of EJK in which justification extends beyond any individual and also beyond
any group to which we can reasonably ascribe beliefs, acceptances, agency,
personhood, etc. That is, some EJK extends over transient groups which are not
picked out by available methods for individuating group epistemic subjects. Call
this group-level EJK (EJK-G). The options available for analyzing EJK-G are the
same as those identified by Hardwig for individual-level EJK (EJK-I). According to
option (1), epistemic autonomy is necessary for possessing knowledge; so, EJK-G
can be possessed only by the transient groups across which KRGs are distributed.
According to option (2), a subject can possess knowledge while relying on others
for some of the goods generating it; so, EJK-G can be possessed by subjects —
individuals or groups — who depend on others for KRGs. Groups to which we can
reasonably ascribe beliefs, acceptances, agency, personhood, etc. are the groups
picked out by option (2), not option (1). These are robust, persistent groups that
can generate knowledge iteratively, not in one-off fashion. They are groups defined
by more than the participation of multiple individuals in generating a particular
case of EJK-G. Since option (2) is preferable, then the preferred response to the
occurrence of EJK-G is to deny the necessity of epistemic autonomy for possessing
knowledge. That is, some knowledge is extended (individual or group) knowledge.
This is the chapter’s partisan conclusion. But the central ideas I explore lend
themselves to a second, neutral, and theoretical application. I conclude by offering
a novel framework for conceptualizing and organizing social and collective
epistemology: six possible combinations of views on the fundamental issues raised
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in this dissertation (fig.1). This framework also points to a new frontier in collective
epistemology. The bulk of collective epistemology to-date can be classified as intragroup epistemology: analyses of epistemically salient happenings within groups.
This new frontier is inter-group epistemology: analyses of ways in which groups
can be epistemically dependent on other groups and on out-group individuals.

3.2. Recasting Hardwig’s Dilemma at the Group Level
Since Hardwig wrote in 1985, there has been much work in group ontology. Some
propose that groups can be ascribed with doxastic or doxastic-like states (e.g.
beliefs, acceptances) that, like individual doxastic states, can satisfy the conditions
for knowledge. Others propose that a group can be the type of agent or even person
that constitutes a proper epistemic subject. 48 Just one example is the joint
commitment view of group belief, according to which a group can have a belief that
is irreducible to the individual beliefs of its membership.49 A common example is a
hiring committee that determines Jane is the best candidate even though no
individual member of the committee believes Jane is the best candidate. This
So-called “believers” claim that groups have beliefs, while so-called “rejectionists” claim that
groups have acceptances. How exactly we ought to conceive of the relevant group states is
immaterial for the purposes of this chapter. For more on these issues in relation to collective
epistemology, see Gilbert (1989; 1994; 2000; 2004); Toumela (1992; 2004); Mathiesen
(2006); Wray (2001; 2003; 2007; 2014); Mathiesen (2006; 2011); Staley (2007; 2010); Hakli
(2007; 2011); Rolin (2008; 2010); Andersen (2010); Beatty and Moore (2010); Bird (2010;
2014); Bouvier (2010); Baumann (2011); Fagan (2011; 2012); Briggs et. al. (2014); Cheon
(2014); de Ridder (2014); Gilbert and Pilchman (2014); Tollefsen (2015, chs. 1, 2); Weatherall
and Gilbert (2016). On group agency, see List and Pettit (2006; 2011; 2012); Mathiesen (2011);
Briggs (2012); Cariani (2012); Pettit (2014); Tollefsen (2015, ch. 3); List (2016). On group
personhood, see Kusch (2014); Smith (2018).
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occurs because the committee’s decision procedure is to average each individual
committee member’s ranked list of candidates. The winning candidate, Jane, has
the highest average rank without being at the top of any individual member’s list.
Joint commitment accounts include a normative bind between group members
who each commit to not contravene the group’s view. In such cases, a complete
description of a group’s belief must include something in addition to the individual
beliefs of a group’s individual members (de Ridder 2014, p. 40). A description of
the hiring committee’s belief includes the fact that the committee’s membership
jointly commits to the result of the group’s decision procedure.
Suppose group beliefs can satisfy the conditions for knowledge, or that some
other version of the argument from group ontology succeeds. This gives us reasons
other than the mere occurrence of EJK for invoking group knowledge. However, I
show that there are cases of apparent EJK-G. That is, there are cases of apparent
EJK in which justification seemingly extends beyond any individual and also
beyond any group to which we can reasonably ascribe beliefs, acceptances, agency,
personhood, etc. EJK-G extends beyond any group picked out by available methods
for individuating group epistemic subjects. In such cases, we have Hardwig’s
options for analysing EJK-I. According to option (1), epistemic autonomy demands
that the knowledge-bearer is identical to the bearer of all KRGs. This means EJK-G
must be ascribed to extended, awkwardly-individuated, transient groups that
generate knowledge in one-off fashion. On the other hand, option (2) permits
epistemic extension, which permits us to ascribe EJK-G either to epistemically
dependant individuals or to epistemically dependant though robust and persistent
groups that generate knowledge iteratively. Groups to which we can reasonably
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ascribe beliefs, acceptances, agency, personhood, etc. are the groups picked out by
option (2), not option (1). So, the argument from group ontology supports option
(2), not option (1). Option (2) is preferable. So, if some knowledge is EJK-G, then
epistemic autonomy is not necessary for possessing knowledge. That is, some
knowledge — at least EJK-G — is extended knowledge.
On July 4, 2016, NASA’s Juno spacecraft arrived at Jupiter. One of its many
instruments is the JunoCam. The majority of this camera’s targets are chosen by
the public and data retrieved is analyzed partly by the public.50 For at least some
knowledge generated through use of the JunoCam, the collection of KRG
contributors extends beyond NASA’s Juno team. If we endorse option (1), the
knowledge-bearing subject is the combination of NASA’s Juno team of
astrophysicists, professional data analyzers, engineers, technicians, etc., plus a
loosely connected and extensive collection of amateur astronomers and data
analyzers. Some of the latter may even be anonymous. They may include pairs or
trios offering analyses under a single online pseudonym. It may be impractical or
impossible to specify the group that possesses knowledge. If we instead endorse
option (2), permitting epistemic extension, we can ascribe knowledge to a welldefined, structured, specialized, and persistent group — NASA’s Juno team — while
respecting the epistemically salient contributions of those not constitutive of it.
Small, structured, and specialized research teams are paradigmatic candidates for
possessing knowledge. Loosely defined, extensive, and transient groups are not.51
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See https://www.missionjuno.swri.edu/origin for more information on the JunoCam.

The relationship between research teams and their parent scientific fields is central to
Chapter Two (i.e. Dragos 2016a) and to Dragos (2016b).
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Consider another case. A jury finds the defendant, Colonel Mustard, notguilty of committing murder. Among all the evidence deliberated upon by the jury,
some salient evidence is received from several expert witnesses: a clinical
psychiatrist, a blood spatter analyst, and a forensic expert in firearms. None of the
expert witnesses walks the jury, step-by-step, through all her technical work. This
would require each juror to complete the training and education required to
become an expert. Instead, each expert witness offers a layperson summary of her
work to the court. Suppose the totality of evidence satisfies the normative
conditions for knowledge that Colonel Mustard is not guilty. Assuming no
individual can possess all KRGs, this is EJK. According to option (1) of Hardwig’s
dilemma, the jury cannot possess this knowledge because the jury does not possess
all KRGs. Knowledge is instead possessed by the group constituted by the jury plus
the expert witnesses, since this is the only group that can satisfy the epistemic
autonomy condition on knowledge possession. Justificatory labour extends not just
beyond any individual, but also beyond any plausibly-individuated group. Thus,
this is a case of EJK-G. By instead endorsing option (2) — i.e. permitting epistemic
extension — one can ascribe knowledge to the jury without failing to acknowledge
the epistemically salient contributions of the expert witnesses.
On the group-level specification of Hardwig’s dilemma, one deliberates
about whether to ascribe EJK to a research team or to the research team plus nonmembers; one deliberates about whether to ascribe EJK to a jury or to the jury plus
expert witnesses. Option (1) at this level ascribes knowledge to transient groups
defined largely by the participation of more than one individual in generating a
particular case of EJK. On the individual-level specification of Hardwig’s dilemma,
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one deliberates about whether to ascribe EJK to an individual scientist or to a
research team; one deliberates about whether to ascribe EJK to a single juror or to
the jury. Option (1) at this level ascribes knowledge to groups with more
substantive and persistent identities. So, option (1) is independently less attractive
at the group level than it is at the individual level.
Additionally, the argument from group ontology to group knowledge picks
out the same groups that option (2) picks out, not the groups option (1) picks out.
Thus, proponents of option (2) can find additional support in the argument from
group ontology. Recall the joint commitment version of the argument from group
ontology. Only the commitments of the jury’s members constitute the jury’s view.
Only members of the jury jointly commit to its decision procedure, to its outcome,
and to not contravene the outcome once it is delivered. Indeed, jury members are
prohibited from commenting on the trial. No witness, attorney, or judge partakes
in the jury’s decision procedure or is committed to not contravene the jury’s
decision. A witness, attorney, or judge can explicitly oppose the jury’s decision. A
witness might be free to comment on the trial. An attorney can file an appeal. A
judge can write a dissenting opinion. According to option (1), the group that knows
Colonel Mustard is not guilty is the jury plus expert witnesses, since this is the
group that contributes KRGs. According to option (2), the group that knows
Colonel Mustard is not guilty is the jury. Option (2) and the joint commitment view
of group belief pick out the same group.
Yet another reason to favour option (2) at the group level is that epistemic
extension can be independently more plausible at the group level than at the
individual level. For this point, I consider the arguments for epistemic extension
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forwarded by Sanford Goldberg (2010) and Boaz Miller (2015). Goldberg (2010)
argues that appraisal of an individual S’s testimonial belief that p must extend
beyond the testimonial exchange to the (past) cognitive operations of the testifier
that form the justification-basis of the testifier’s belief or assertion that p. The
larger point Goldberg (2010, 2011, 2012) forwards about testimony is that the
degree or quality of justification a testimonial exchange itself confers often falls
short of knowledge-level. He contends that when the recipient possesses
testimonial knowledge, the testifier might possess some KRGs.52
The same reasoning applies at the group level. In order to determine
whether some group G’s testimonial belief (or acceptance) amounts to knowledge,
appraisal ought to extend over KRGs that cannot be ascribed to G. All we need to
accept is that groups (e.g. juries) can receive testimony (e.g. from expert witnesses).
Goldberg’s reasoning applies equally to individuals and groups.53
For related arguments concerning the less-than-knowledge-level standing of testimonial
justification, see Joseph Shieber (2013), who like Goldberg (2010) defends a process
reliabilist account predicated on epistemic extension. In closing, Shieber proposes “that
the notion of process be broadened to include genuinely social belief-forming processes”
(p. 290). See also Green (2013), de Ridder (2014, pp. 47-48), and especially Miller (2015,
pp. 421-422), who rightly shows that Hardwig (1985) was concerned with “knowledge-level
justification,” and not with the often lesser epistemic standing conferred directly by
testimony.
52

Part of what makes Goldberg’s argument compelling is the analogy he draws between
testimonial knowledge and memorial knowledge. A memorial belief that p is a belief that is
inferred from (or otherwise saliently dependent upon) a previously acquired belief that q.
This is also true of many group beliefs (or acceptances). For example, important
coordinated measurements were undertaken in 2015 by the CMS and ATLAS
Collaborations. The data are co-published by the collaborations in Aad et. al. (2015). This
work builds upon important measurements taken independently in 2012 by the CMS and
ATLAS Collaborations. The data are published in Chatrchyan et. al. (2012) and Aad et. al.
(2012), respectively. Presumably, the coordinated 2015 results depend on the 2012
independent results, such that were a fundamental problem with the 2012 results, this
53
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So, Goldberg’s argument for extended individual knowledge is easily
reformulated into an equally-compelling argument for extended group knowledge.
With a minor, plausible addendum, Miller’s (2015) argument for invoking extended
individual knowledge is stronger when reformulated into an argument for
extended group knowledge.
According to Miller (2015), often when we want to say an individual S knows
that p, things could too easily have gone wrong in ways opaque to S (§V). Miller’s
central example is Arthur Eddington’s famous 1919 experiment. Images of the
Hyades cluster were taken by two teams during the May 29, 1919 solar eclipse,
when the eclipsed sun moved across the cluster. After imposing these on images
taken at night, Eddington concluded that the degree to which the Sun’s gravity
warped passing starlight confirmed Einstein’s predictions, not Newton’s. However,
as Earman and Glymour (1980) show, Eddington discarded seemingly salient data.
Suppose this undercuts the justifiedness of Eddington’s conclusions (Collins and
Pinch 1993, pp. 43-54; Waller 2002, ch. 3). Consider Hyde, who correctly believes
via a report of Eddington’s conclusions that general relativity is correct. Compare
Hyde with Jekyll, who correctly believes likewise via an identical report but who
resides in a close possible world in which Eddington reported all data and
justifiedly arrived at the same conclusion. Miller’s point is that it is often opaque to
the recipient of testimony whether she’s in a Hyde-like or Jekyll-like scenario, that

would negate or undercut the 2015 results. So, I think the memory analogue can be drawn
at the group level.
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is, whether or not undercutting misconduct occurred.54 Rather than allow the
possibility of Hyde-like scenarios to undercut Jekyll-like ones, Miller argues that,
whether some of the true beliefs that S holds are sufficiently justified to
amount to knowledge… depends on evidence (or other building blocks of
which epistemic justification consists) which S does not possess or are not
situated within S’s own cognitive system, but are possessed by, or situated
within the cognitive systems of other relevant members of S’s epistemic
community. (p. 419)
According to Miller, then, sometimes S knows that p when S does not possess all
KRGs. That is, some knowledge is extended individual knowledge.
Now, consider the claim that group justification is more difficult to attain
than individual justification. This claim, or the claim that groups face unique
epistemic hurdles, is proposed by several philosophers.55 Margaret Gilbert’s (2000;
2004) well known joint commitment account of group belief has been both
criticized (Wray 2001; Mathiesen 2006; Bouvier 2010) and defended (Beatty and
Moore 2010) for making group knowledge, especially group scientific knowledge,
more difficult to attain than individual knowledge. Just one of Jennifer Lackey’s
conditions for a group G justifiedly believing that p is that “[a] significant
percentage of the operative members of G… justifiedly believe that p” (p. 381).

In support of this point, Miller employs data showing that Hyde-like scenarios are
common even in science (pp. 426-427). For example, according to an anonymous survey of
3200 scientists published in Nature (Martinson, Anderson, de Vries, et. al. 2005), 6% of
scientists report “failing to present data that contradict one’s own previous research”;
12.5% report “overlooking others’ use of flawed data or questionable interpretation of
data”; 13.5% report “using inadequate or inappropriate research designs”; 15.5% report
“dropping observations or data points from analyses based on a gut feeling that they were
inaccurate”; 15.5% admit to “changing the design, methodology or results of a study in
response to pressure from a funding source.”
54
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e.g. Briggs et. al. (2014); Wray (2014); Lackey (2016); Weatherall and Gilbert (2016).
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Miller (2015) argues that often when we want to say individual S justifiedly
believes that p, things could too easily have gone wrong in ways opaque to S (§V).
That is, Hyde-like scenarios are relatively common, even in science. Epistemic
extension prevents the possibility of Hyde-like scenarios from undercutting the
epistemic success of Jekyll-like scenarios. If a necessary condition for group G
justifiedly believing that p is that a “significant percentage of the operative
members of G” must each justifiedly believe that p, then things could go wrong in
many more ways that are opaque to G than it can wrong in ways opaque to any one
of its operative members S. For any given operative member S’ belief that p, there
is the possibility of a Hyde-like scenario. For the group G’s belief that p, that
possibility is perhaps as many times more likely as whatever number equals a
“significant percentage of operative members of G.” If we resist epistemic
extension, group knowledge is possible only if a significant percentage of a G’s
operative members can determine whether they are in a Hyde-like or Jekyll-like
scenario. So, if we need epistemic extension to prevent the occurrence of Hyde-like
scenarios from undercutting the epistemic success of Jekyll-like individual beliefs,
then we surely need epistemic extension to prevent the occurrence of Hyde-like
scenarios from undercutting the epistemic success of Jekyll-like group beliefs (or
acceptances, results, etc.).
So, option (1) is independently less plausible at the group level because it
ascribes knowledge to transient groups. It is less plausible still because it identifies
different groups as knowledge-bearers than those identified by the argument from
group ontology. A third reason to favour option (2) is that epistemic extension can
be independently more plausible at the group level than at the individual level.
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When recast at the group level, option (2) of Hardwig’s dilemma is preferable. This
means epistemic autonomy is not necessary for possessing knowledge. Some
knowledge is extended (individual or group) knowledge.
I was careful to say that, in the process of arguing that some EJK is extended
knowledge, I am not denying the possibility of group knowledge. I am also not
arguing that there is group knowledge. If a proponent of epistemic extension is
committed to the traditional tenet that only individuals can possess knowledge, she
can analyze all cases of EJK, including all cases of EJK-G, as extended individual
knowledge. There is no unique compulsion for her to ascribe EJK-G to groups.

3.3. A New Framework for Social & Collective Epistemology, and a New
Frontier in Collective Epistemology
In this chapter, I argue that if some knowledge is EJK-G, then epistemic autonomy
is not a necessary condition for possessing knowledge. That is, some EJK is
extended knowledge, possessed by epistemically dependent (individual or group)
subjects. This is the chapter’s partisan conclusion. In this section, I conclude with a
neutral proposal. I employ the ideas explored in this chapter to generate a novel
framework for conceptualizing and organizing social and collective epistemology
(fig.1). This framework also points to unexplored possibility space in collective
epistemology.
Hardwig’s dilemma shows that at least one of two traditional, individualistic
tenets in epistemology must be abandoned: the necessity of epistemic autonomy
for knowledge or the idea that knowledge is possessed by individuals, not groups.
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One can endorse the non-traditional claim that groups can possess knowledge
while retaining the traditional claim that epistemic autonomy is necessary for
knowledge. This combination of group knowledge and epistemic autonomy is
employed by proponents of the argument from extended justification. de Ridder
(2014) is an interesting case, since he allows for some extended individual
knowledge. Yet, for de Ridder, it seems extended individual knowledge necessarily
“derives from the collective,” which is “the primary subject of knowledge in these
cases” (p. 50). In other words, there must always be a bearer of autonomously
generated knowledge, and when it cannot be an individual, it must be a group.
Alternatively, one can retain the traditional claim that only individuals can
possess knowledge and simultaneously endorse the non-traditional claim that
knowledge can be generated via epistemic extension. The combination of
individual knowledge and epistemic extension is employed by all proponents of
epistemic extension I am aware of beside de Ridder. None but de Ridder also
invokes group knowledge. At the same time, I am not aware of any of these
philosophers denying the possibility of group knowledge. Fagan (2012, p. 829) may
be an exception. I am sympathetic toward the idea that all EJK is extended
individual knowledge, but I cannot say I endorse this claim. Indeed, I argue in
Chapter Four that group knowledge-how sometimes obtains.
Here is another, virtually unexplored combination I identified in this
chapter: one can endorse the non-traditional claim that groups can possess
knowledge and also endorse the non-traditional claim that knowledge can be
generated via epistemic extension. This combination permits extended group
knowledge, not just extended individual knowledge.
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The distinctions between individual knowledge and group knowledge, and
between epistemic autonomy and epistemic extension, run orthogonally to one
another. Throw in the distinction between epistemological internalism and
externalism and we have six distinct combinations of views (fig. 1).
fig. 1

Epistemological
Internalism

Epistemological
Externalism

Epistemic
Autonomy

Epistemic
Extension

Individual
Knowledge/
Subjecthood

Individual subject S
possesses knowledge
that p, and all KRGs
are internal goods or
traits of S.

Individual subject S
possesses knowledge
that p, and all KRGs are
internal or external
goods or traits of S.

Individual subject S
possesses knowledge that p,
and some KRGs are internal
or external goods or traits of
subjects beside S.

Group
Knowledge/
Subjecthood

Group subject G
possesses knowledge
that p, and all KRGs
are internal goods or
traits of G.

Group subject G
possesses knowledge
that p, and all KRGs are
internal or external
goods or traits of G.

Group subject G possesses
knowledge that p, and some
KRGs are internal or
external goods or traits of
subjects beside G.

Mainstream epistemology has explored only two of six combinations of views
(marked yellow). The increasingly popular claim that group knowledge sometimes
obtains opens-up two new combinations of views (marked blue). Yet, if epistemic
autonomy is assumed and epistemic extension overlooked, two additional
combinations are neglected (marked green).
In response to the argument from extended justification, I claimed in
Chapter One the that the combination of individual knowledge and epistemic
extension is neglected. But this leaves one more combination of views: group-level
epistemic extension. This is the combination of views I explicitly defended in this
chapter. I also forwarded this combination in Chapter Two concerning Rolin’s
(2008) default-and-challenge account of scientific justification. A good deal of the
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literature cited in this dissertation, and the bulk of collective epistemology to-date,
can be classified as intra-group epistemology: concern for epistemically salient
happenings within groups (marked blue). 56 My argument for extended group
knowledge

can

serve

to

motivate

inter-group

(or

in-group/out-group)

epistemology: concern for epistemically salient happenings between groups and
between groups and individual non-members.57

56

Andersen and Wagenknecht (2013) is another example.

Chapter Two (i.e. Dragos 2016a) and Dragos (2016b) are small, exploratory steps into this
domain. There I consider the relationship between scientific research teams and their parent
subfields.
57
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CHAPTER FOUR
GROUPS CAN KNOW HOW

Abstract:
One can know how to ride a bicycle, play the cello, or collect
experimental data. But who can know how to properly ride a tandem
bicycle, perform a symphony, or run a high-energy physics
experiment? Reductionist analyses fail to account for these cases
strictly in terms of the individual know-how involved. Nevertheless, it
doesn’t follow from non-reductionism that groups possess this knowhow. One must first show that epistemic extension cannot obtain.
This is the idea that individuals can possess knowledge when relying
on others for some of the goods generating it. I show that only
knowledge-that can be extended knowledge, not knowledge-how.
Appeal to epistemic extension is a viable way of avoiding group
knowledge-that ascriptions but not group knowledge-how ascriptions.
Therefore, groups can know how.
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4.1. Introduction
There seem to be cases of knowledge-how in which the goods generating it are
possessed by more than one individual: knowing how to properly ride a tandem
bicycle, perform a symphony, or run a high-energy physics experiment. I show that
reductionist analyses fail to account for these cases strictly in terms of the
individual know-how involved. Nevertheless, it doesn’t follow from nonreductionism that groups possess this know-how. One must first show that
epistemic extension cannot obtain. This is the increasingly popular, though
controversial, idea in social epistemology that individuals can possess knowledge
when relying on others for some of the knowledge-requisite goods (KRGs)
generating it. I show, however, that only knowledge-that can be extended
knowledge, not knowledge-how. To possess know-how one must possess all KRGs.
That is, knowledge-how precludes epistemic extension and entails epistemic
autonomy. This asymmetry between knowledge-that and knowledge-how is
crucial. Appeal to epistemic extension is a viable way of avoiding group knowledgethat ascriptions, but it’s not a viable way of avoiding group knowledge-how
ascriptions. Therefore, groups can know how.

4.2. Knowledge-That & Epistemic Extension
The CMS and ATLAS collaborations perform high-energy physics experiments that
are centralized at CERN’s Large Hadron Collider. Each collaboration has between
three and four thousand active members with diverse expertise. Though centralized
at CERN’s Large Hadron Collider, the collaborations are distributed across nearly
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two hundred institutes and dozens of countries. In 2012, the CMS and ATLAS
collaborations announced that they had generated sufficient evidence to posit the
existence of the Higgs boson.58 Suppose Higgs particles do exist. Knowledge that
Higgs particles exist vividly exemplifies how some knowledge-that can be brought
about only by the evidence and cognitive abilities of a group. This is a task far
beyond the capabilities of any individual.
John Hardwig (1985) famously argued that often when we want to ascribe
knowledge that p to an individual S, S cannot herself possess all the KRGs bringing
it about. S must rely on others. Hardwig argued that, in such cases, either (i) S
knows “vicariously,” that is, S possesses knowledge without possessing all KRGs, or
(ii) knowledge is possessed by the group G of individuals across which KRGs are
distributed (pp. 348-349). Hardwig opted for (ii): group knowledge obtains in
these cases (p. 349).59
A growing number of philosophers agree with Hardwig, though for various
reasons, that group knowledge-that sometimes obtains.

60

Some of these

philosophers follow Hardwig’s reasoning to option (ii): if KRGs are distributed,

For the original CMS and ATLAS results, see Chatrchyan, Khachatryan, Sirunyan, et. al.
(2012) and Aad, Abajyan, Abbott, et. al. (2012), respectively. See also Aad, Anderson,
Apresyan, et. al. (2015), which reports coordinated CMS and ATLAS measurements. So,
evidence for the existence of Higgs particles was generated independently by CMS and ATLAS,
then in collaboration. Note also that each paper has thousands of authors.
58
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Hardwig spells out this dilemma in evidentialist terms. I’ve generalized it.

e.g. Schmitt (1994); Hutchins (1995); Knorr-Cetina (1999); Gilbert (2000; 2004); Kusch
(2002); Tollefsen (2002; 2015); Goldman (2004); Bouvier (2004; 2010); Tuomela (2004;
2011); List (2005); Mathiesen (2006; 2011); Fallis (2007); Wray (2007); Rolin (2008; 2010);
Hakli (2011); Vaesen (2011a); Dewitt (2012); Palermos and Pritchard (2013; forthcoming); Bird
(2014); de Ridder (2014); Lackey (2014); Carter (2015); Palermos (2015; forthcoming);
Wagenknecht (2016).
60
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then knowledge is possessed by the group across which they’re distributed
(Hardwig 1985; Knorr-Cetina 1999; Vaesen 2011a; Bird 2014; de Ridder 2014).61 In
other words, whenever KRGs are not reducible to an individual’s evidence or
cognitive abilities, knowledge cannot be ascribed to an individual. Unfortunately,
option (i) is overlooked. This is a regrettable oversight on the part of Hardwig’s
recent adherents given that a growing number of philosophers espouse option (i)
by espousing the principle, epistemic extension. This is the idea that individuals
can possess knowledge while relying on others for KRGs. So, S can possess
knowledge without possessing all the justifying evidence, or when part of the
cognitive process generating S’s knowledge is situated outside S’s cognitive
apparatus. According to epistemic extension, knowledge possession doesn’t entail
the possession of all KRGs.62
Epistemic extension is a controversial idea, so it’s worth unpacking a little.
Epistemic extension is not implied by externalism, though it’s an extended
externalist principle. Externalists maintain that KRGs can include external states,
but most externalists maintain that these states are possessed by the knowledgebearing subject S. Proponents of epistemic extension maintain that some external
KRGs might not possessed by S. Thus, unlike most externalist views, epistemic
extension allows for knowledge possession without the possession of all KRGs. Had
social KRGs been taken seriously early in the externalist turn, early externalist
61

See Dragos (2016a; 2016b; manuscript) for arguments concerning this move.

e.g. Thagard (1997; 2010); Giere (2002; 2006; 2007; 2011; 2012); Goldberg (2010; 2011;
2012); Fagan (2011; 2012); Green (2012; 2013; 2014); Shieber (2013); Palermos (2013; 2016);
Kelp (2013; 2014); Brogaard (2014); Miller (2015). “Epistemic extension” is derived from
Goldberg’s (2010) “epistemic extendedness.” For simplicity, I speak only of knowledge. But
what I say applies, mutatis mutandis, to other standings, such as justified true belief.
62
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models would have come with epistemic extension built in. But most externalists
have abandoned such models. They take the scope of epistemological appraisal to
range over the individual subject’s cognitive system only. In the relevant respects,
agent reliabilism is process reliabilism according to which KRGs are possessed only
by the knowledge bearer. Causal theories are likewise restricted. For example,
according to Alston (1995, pp, 11-12, 15-16), all salient causes are “proximate,” that
is, part of the individual subject’s cognitive apparatus. For contextual models, local
environmental factors are not KRGs. Rather, KRGs are factors subject to contextual
analysis. In reliabilist terms, KRGs are determinants of global, not local, reliability.
Most epistemologists of testimony take the proper scope of appraisal of
testimonial belief to range over the relationship of the recipient to the testimonial
data. It’s not typically taken to include the original justification-basis for the
testifier’s belief or assertion. Sanford Goldberg (2010) departs from the standard
model, arguing that appraisal of an individual S’s testimonial belief that p must
extend beyond the testimonial exchange to the (past) cognitive operations of the
testifier that form the justification-basis of the testifier’s belief or assertion that p.
The larger point Goldberg (2010, 2011, 2012) forwards about testimony is that the
degree or quality of justification a testimonial exchange itself confers often falls
short of knowledge-level. He contends that when the recipient possesses
testimonial knowledge, the testifier might possess some KRGs.63

For related arguments concerning the less-than-knowledge-level standing of testimonial
justification, see Joseph Shieber (2013), who like Goldberg (2010) defends a process reliabilist
account predicated on epistemic extension. In closing, Shieber proposes “that the notion of
process be broadened to include genuinely social belief-forming processes” (p. 290). See also
Green (2013), de Ridder (2014, pp. 47-48), and especially Miller (2015, pp. 421-422), who
63
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According to Boaz Miller (2015) often when we want to say an individual S
knows that p, things could too easily have gone wrong in ways opaque to S (§V).
Miller’s central example is Arthur Eddington’s famous 1919 experiment. Images of
the Hyades cluster were taken by two teams during the May 29, 1919 solar eclipse,
when the eclipsed sun moved across the cluster. After imposing these on images
taken at night, Eddington concluded that the degree to which the Sun’s gravity
warped passing starlight confirmed Einstein’s predictions, not Newton’s. However,
as Earman and Glymour (1980) show, Eddington discarded seemingly salient data.
Suppose this undercuts the justifiedness of Eddington’s conclusions (Collins and
Pinch 1993, pp. 43-54; Waller 2002, ch. 3). Consider Hyde, who correctly believes
via a report of Eddington’s conclusions that general relativity is correct. Compare
Hyde with Jekyll, who correctly believes likewise via an identical report but who
resides in a close possible world in which Eddington reported all data and
justifiedly arrived at the same conclusion. Miller’s point is that it is often opaque to
the recipient of testimony whether she’s in a Hyde-like or Jekyll-like scenario, that
is, whether or not undercutting misconduct occurred.64 Rather than allow the
possibility of Hyde-like scenarios to undercut Jekyll-like ones, Miller argues that,

rightly shows that Hardwig (1985) was concerned with “knowledge-level justification,” and not
with the often lesser epistemic standing conferred directly by testimony.
In support of this point, Miller employs data showing that Hyde-like scenarios are common
even in science (pp. 426-427). For example, according to an anonymous survey of 3200
scientists published in Nature (Martinson, Anderson, de Vries, et. al. 2005), 6% of scientists
report “failing to present data that contradict one’s own previous research”; 12.5% report
“overlooking others’ use of flawed data or questionable interpretation of data”; 13.5% report
“using inadequate or inappropriate research designs”; 15.5% report “dropping observations or
data points from analyses based on a gut feeling that they were inaccurate”; 15.5% admit to
“changing the design, methodology or results of a study in response to pressure from a funding
source.”
64

-82-

whether some of the true beliefs that S holds are sufficiently justified to
amount to knowledge… depends on evidence (or other building blocks of
which epistemic justification consists) which S does not possess or are not
situated within S’s own cognitive system, but are possessed by, or situated
within the cognitive systems of other relevant members of S’s epistemic
community. (p. 419)
That is, sometimes S knows that p when S doesn’t possess all KRGs. So, Miller
straightforwardly endorses epistemic extension.
The above arguments for epistemic extension are in large part negative:
reasons for extending the scope of appraisal over goods and traits not possessed by
the knowledge bearer. But several epistemologists of cognitive externalism offer
one type of robust, positive account that entails epistemic extension. Most of these
epistemologists are concerned with extended cognition, according to which
cognition can extend ‘outside the head’, over artifacts, environmental features, and
other subjects. While most epistemologists of extended cognition don’t directly
endorse epistemic extension, their analyses of certain cases of knowledge via
extended cognition entail epistemic extension.65 When S knows that p through
extending her cognition over the cognitive efforts of others, some KRGs cannot be
ascribed to S. Some are the cognitive contributions of other agents. Thus, for any
knowledge obtained by extending cognition over the cognitive efforts of others,
epistemic extension obtains: an individual can possess knowledge even when KRGs
cannot be reduced to the cognitive abilities of that individual. Like Goldberg,

Green (2012; 2014) is an exception. He appeals directly to Goldberg (2010) to formulate an
extended credit theory of knowledge.
65
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Miller, and a growing number of others, these philosophers endorse epistemic
extension.66
When the goods bringing about knowledge are distributed across multiple
individuals, we can avoid ascribing knowledge-that to groups by taking option (i) of
Hardwig’s dilemma seriously. If epistemic extension is a viable principle, it’s
possible for an individual to possess knowledge-that without possessing all the
KRGs bringing it about.

4.3. Knowledge-How & Epistemic Extension
Can we make the same move in analogous cases of knowledge-how, such as
knowing how to properly ride a tandem bicycle, perform a symphony, or run a
high-energy physics experiment? When the KRGs bringing about know-how are
distributed, can we appeal to epistemic extension to avoid group knowledge-how
ascriptions? In this section, I show that appeal to epistemic extension is viable only
in cases of knowledge-that, not knowledge-how. Possessing knowledge-how means
possessing all KRGs. That is, knowledge-how precludes epistemic extension and
entails epistemic autonomy. The two kinds of knowledge are asymmetrical in this
respect. Thus, if any subject knows how to φ when KRGs are distributed, it’s a
group. It’s the tandem cycling pair that knows how to properly ride a tandem
Kelp (2013; 2014), Brogaard (2014, pp. 57-60), and Palermos (2016) also offer analyses of
cases in which individuals acquire knowledge when extending their cognition over the cognitive
efforts of others. In these cases, the knowledge bearer does not bear all KRGs. Thus, epistemic
extension obtains. Both Ronald Giere (2002; 2006; 2007; 2011; 2012) and Paul Thagard (1997;
2010) insist that knowledge be ascribed to individuals even when cognitive labour is
distributed across complex systems of people and artifacts. They also endorse epistemic
extension, but they’re interested in distributed cognition, not extended cognition.
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bicycle, the orchestra that knows how to perform a symphony, and the high-energy
physics collaboration that knows how to run a high-energy physics experiment.

4.3.1. Reductionism
I’ve set up a dilemma between individual know-how via epistemic extension and
group know-how due to epistemic autonomy. But there’s a dilemma only if these
are genuine cases of know-how—cases not reducible to the individual know-how
involved. According to eliminative reductionism, there’s no group know-how, only
the individual know-how involved. These reductionists eliminate group know-how
by appeal to the individual know-how involved. According to summative
reductionism, there’s ‘group’ know-how but only in a shallow sense. These
reductionists identify group know-how with the sum of individual know-how
involved (Palermos and Tollefsen, forthcoming, p. 7). By “group know-how,” I
mean a group knows qua group how to φ. Both types of reductionist oppose this
idea.67

Palermos and Tollefsen (forthcoming) and Kallestrup (forthcoming) are the only others I am
aware of who address the notion of group know-how. I thank an anonymous referee at
American Philosophical Quarterly for directing me to Palermos and Tollefsen’s paper. I rely on
their rejection of reductionism in this subsection. The reader can consult Palermos and
Tollefsen’s paper about how my argument can be spelled out in both intellectualist and antiintellectualist terms. To avoid unnecessary repetition, I offer a briefer, generalized argument.
The remainder of this chapter differs from Palermos and Tollefsen’s in two significant ways.
First, I rely on an asymmetry between knowledge-that and knowledge-how: only the former
can be epistemically extended. Palermos and Tollefsen consider only reductionism, not
epistemic extension. The possibility of extended know-how would undercut Palermos and
Tollefsen’s proposal. I rule it out. So, my argument buttresses theirs. Second, I don’t offer a
particular model of group know-how. Palermos and Tollefsen focus on generating
intellectualist and anti-intellectualist models of group know-how, then combining them into a
hybrid model. They’re concerned with characterizing group know-how. I’m concerned with
67
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It seems counterintuitive that no one knows how to ride a tandem bicycle,
perform a symphony, or run a high-energy physics experiment. We praise or blame
groups, not just the individuals involved (ibid, p. 6). We give car-of-the-year
awards to car companies and Nobel prizes to research teams. We hold some
musical groups in higher esteem than others. We say, “the Montreal Canadiens’s
front office has done a poor job of constructing a hockey team.” We hold groups
responsible. So, eliminative reductionism is at least counterintuitive. Perhaps
summative reductionism satisfies this intuition. But there can be frequent turnover
in groups (ibid, p. 7). Members of research teams, experimental collaborations,
orchestras, and hockey front offices retire or move on, as do vehicle assembly line
workers. So, it seems some group know-how can’t be identified with the know-how
of the specific individuals constituting the group. Perhaps such know-how is
instead constituted by the know-how of non-specific individuals in specific
positions. But if any position is vacant for any time, it seems the reductionist must
say that the group temporarily doesn’t know how to φ. We don’t conceive of knowhow as occurent. I know-how to ride a bicycle when I’m sleeping (ibid, p. 8). A car
company doesn’t lose its knowledge of how to make a certain model of vehicle just
because it has yet to hire a replacement for Bob, the retired assembly line worker.
Furthermore, some competent groups don’t have fixed positions. Experimental
collaborations and hockey management teams frequently change in size. Some

showing that groups can know how by ruling out all the alternatives for certain cases. Like
Miller’s (2015) argument concerning knowledge-that, my argument concerning know-how is
largely negative. But I hope my argument motivates more work about the specific character of
group know-how.
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include sub-departments (e.g., analytics) and positions (e.g., sports psychologist)
that others don’t.
Reductionism has the most difficulty with group competences generated
through coordination, integration, and reciprocation, and not through simply
combining discrete, isolated, individual competences. Palermos and Tollefsen
describe these sorts of groups,
When individual members coordinate on the basis of reciprocal
interactions, they adapt mutually to each other by restricting their actions in
such a way so as to reliably—that is, regularly—achieve ends that they would
only luckily—if ever—bring about were they to act on their own. Via the
application of such positive mutual constraints, which result from, and
further guide, the members’ coordinated activity, new collective properties
(i.e., regular behaviors) emerge and the collective achieves a stable
configuration that is necessary for its successful operation. (pp. 17-18)
Part of me knowing how to ride a bicycle is me knowing how to adjust my body
reactively to the way the bicycle’s weight is distributed. The input I react to changes
constantly, and so too do my outputs. When I press the right-peddle, I shift my
body leftward as a counterbalance. When I ride down a steep hill, I don’t lean
forward because I don’t want to flip forward over the handle-bars. When I ride a
tandem bicycle, these tasks are distributed between me and another agent.
Crucially, each of our outputs are parts of each of our dynamic environments, such
that overall balance is achieved in tandem. Our stable, regular, reliable
performance is grounded in integrated, coordinated, and reciprocal action. It’s not
merely the sum of isolated competences. After an afternoon’s practice, a pair can
come to know how to properly ride a tandem bicycle. But things are far more
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complex when it comes to performing a symphony or running a high-energy
physics experiment.68
So, in some cases of know-how, some KRGs are not only distributed across
multiple individuals or positions, they’re irreducibly grounded in integration,
collaboration, and/or reciprocation. Some group know-how can’t be eliminated by
appeal to the individual know-how involved, nor can it be identified with the sum
of individual know-how involved. However, the failure of reductionism doesn’t
imply that these must be cases of group know-how. There’s a third possibility:
these are cases of extended individual know-how. In the remainder of this section, I
show that knowledge-how precludes epistemic extension and entails epistemic
autonomy. Possessing know-how means possessing all the KRGs generating it.
Thus, no individual can know how to properly ride a tandem bicycle, perform a
symphony, or run a high-energy physics experiment. Epistemic autonomy
demands that the knowledge-bearing subject bears all KRGs: the tandem cycling
pair, the orchestra, and the high-energy physics collaboration. I show this to be the
case regardless of which model of knowledge-know is correct.

4.3.2. Anti-Intellectualism
Anti-intellectualism, which is commonly ascribed to Gilbert Ryle (1949), is the view
according to which knowledge-how and knowledge-that are different in kind. That
is, having know-how doesn’t reduce to having knowledge-that. There are two types

In common sports parlance, it’s often said that a particular group of athletes “have
chemistry,” “gel,” “are on the same wavelength,” or “read each other” in ways that can’t be
explained or predicted strictly by appeal to the statistics and analytics of individual athletes.
68
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of anti-intellectualism. According to the ability account, knowing how to φ consists
in having the ability to φ. It’s clear that neither tandem cyclist can alone properly
ride a tandem bicycle, that no orchestra member can alone perform a symphony,
and that no experimenter can alone run a high-energy physics experiment. If an
individual cannot possibly φ, then that individual cannot φ with knowledge-level
competence. Thus, no individual can possess the ability to properly ride a tandem
bicycle, perform a symphony, or run a high-energy physics experiment. Only the
pair of tandem cyclists, the orchestra, and the high-energy physics collaboration
can. So, only these groups can possibly have the requisite abilities.
When analyzing knowledge-that, one can distinguish between a belief and
the belief-generating process that, together with truth, confers the status of
knowledge on that belief. To have extended knowledge-that is to have the former
without having all the latter. On the ability account, knowledge-how consists in
ability. One can’t split the concept of ability into a terminal state (i.e., the ability)
and good-makers (i.e., the “ability-requisite goods”), such that one can possess the
former without possessing all the latter. I can’t know-how to φ in virtue of
another’s ability to φ. On the ability account, know-how consists in ability. So, on
the ability account, no KRG (i.e., the relevant abilities) can be possessed by a
subject other than the subject who possesses know-how. This prohibits epistemic
extension and entails epistemic autonomy. Only a group can possess the ability to a
properly ride a tandem bicycle, perform a symphony, or run a high-energy physics
experiment. Therefore, on to ability account, only a group can know how to do
these things.
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The ability account has been met with counter-examples. Stanley and
Williamson (2001, p. 416) claim that a pianist who has lost her arms still knows
how to play the piano, though she no longer has the ability to play the piano.69 If
this is right, then knowing how to φ isn’t just having the ability to φ. The alternate
version of anti-intellectualism is the “disposition account,” according to which
knowing how to φ involves being disposed to φ in the relevant circumstances. On
this account, the pianist knows how to play the piano because she retains the
necessary dispositions even after losing her ability. But note that having had the
relevant ability at some point remains necessary. The requisite dispositions must
have originated in connection with the relevant abilities. Thus, I need only slightly
modify my argument. On the disposition account, to know how to φ one must have
the disposition to φ, and to have the disposition to φ, one must have, or have once
had, the ability to φ. So on both the ability and disposition accounts, to know how
to φ is to have, or have once had, the ability to φ. No individual could ever have
possessed the ability to properly ride a tandem bicycle, perform a symphony, or run
a high-energy physics experiment. Thus, no individual could ever have developed
the requisite dispositions. Only groups can have the requisite dispositions and
have, or have once had, the requisite abilities. Thus, only a group can know how to
properly ride a tandem bicycle, perform a symphony, or run a high-energy physics
experiment.
On either the ability or disposition accounts no KRG (i.e., abilities,
dispositions) can be possessed by a subject other than the subject possessing know-

There are several analogues to Stanley and Williamson’s pianist in the literature (e.g., Ginet
1975, p. 8; Snowdon 2003, p. 8).
69
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how. Both accounts prohibit extended know-how. Thus, for cases of know-how in
which KRGs can be possessed only by a group, know-how can be possessed only by
that group.

4.3.3. Intellectualism
According to intellectualism, knowledge-how reduces to having the relevant
knowledge-that, such that all know-how can be analyzed in terms of knowledgethat. On Stanley and Williamson’s (2001) influential account, subject N knows how
to φ only if N knows that there’s a contextually relevant way W for N to φ. But
there’s no conceivable way W for an individual S to properly ride a tandem bicycle,
perform a symphony, or run a high-energy physics experiment. Thus, S cannot
know that there’s a contextually relevant way W for S to do any of these things.
There’s a contextually relevant way W only for a group to ride a tandem bicycle,
perform a symphony, or run a high-energy physics experiment. For N to possess
know-how is for N to possess knowledge-that there’s a contextually relevant way W
for N to φ. That these don’t come apart means epistemic extension is ruled out.
Therefore, that N is sometimes a group means groups can know how.
Suppose we formulate the modal condition permissively. Suppose I know
how to craft a great dry-hopped sour beer because I can apply what I know about
crafting other types of beer. A less permissive account might permit me to know
how to craft a great dry-hopped sour only after some application and
experimentation. But no reasonable degree of permissiveness can afford a single
tandem cyclist, orchestra player, or experimenter a way W to properly ride a
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tandem bicycle, perform a symphony, or run a high-energy physics experiment. In
these cases, even a loose modal condition doesn’t grant an individual S knowledge
that there’s a contextually relevant way W for S to φ. There’s no W.
There’s a good amount of literature concerned with whether know-how can
be grounded in non-verbal, demonstrative, indexical, first-personal, contextual,
tacit, or other forms of knowledge-that-relations to propositions. But S can have
none of these forms of knowledge about a way W for S to φ when S cannot φ. On
none of these characterizations of the relevant knowledge-that can S have
knowledge-that there is a conceivable way W for S to alone properly ride a tandem
bicycle, perform a symphony, or run a high-energy physics experiment. There are
also intellectualist-style alternatives grounding know-how in an epistemic relation
to a proposition beside the knowledge-relation (e.g., justified true belief,
understanding). But on none of these characterizations of the relevant epistemic
relation can S have the necessary relation to a conceivable way W for S to alone
properly ride a tandem bicycle, perform a symphony, or run a high-energy physics
experiment. There’s no W to which S can stand in relation.
Also note that I can’t know how to φ solely in virtue of knowing a way for
another to φ. I can know how to φ in virtue of knowing a way for me to φ. Even if I
come to know a way for me to φ by applying my knowledge of a way for another to
φ to myself, I ultimately know how to φ in virtue of knowing a way for me to φ.
The idea that knowledge-that can be epistemically extended is viable, and
intellectualism does ground knowledge-how in knowledge-that. So, intellectualism
seems to be our best shot of avoiding group knowledge-how ascriptions. But in
some cases of know-how, there’s no way W that an individual S can φ. So, there’s
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no way S can know that there’s a contextually relevant way for S to φ. Thus, there’s
no way for one subject to possess know-how while relying on another subject to
satisfy a condition on know-how. Extended know-how is ruled out. Since ways to
properly ride a tandem bicycle, perform a symphony, or run a high-energy physics
experiment are afforded only to groups, only groups can possibly know-that there’s
a contextually relevant way W for a group to ride a tandem bicycle, perform a
symphony, or run a high-energy physics experiment.
Recall that the argument from anti-intellectualism to group know-how
requires the notion of group ability. Only a group is, or once was, able to properly
ride a tandem bicycle, perform a symphony, or run a high-energy physics
experiment. Notice that the argument from intellectualism to group know-how
requires invoking group knowledge-that! If a group G knows how to φ, G knows
that there’s a way W for G to φ. No individual can possess all of the knowledge-that
about the way W that the CMS and ATLAS experiments are run.

4.4. Conclusion
I analyzed cases of knowledge-how in which the KRGs generating it are possessed
by a group. I showed that reductionist analyses fail to account for these cases
strictly in terms of the individual know-how involved. Yet, this doesn’t imply that
know-how must be attributed to groups. Perhaps these are instead cases of
extended individual know-how. However, I showed only knowledge-that can be
extended knowledge, not knowledge-how. This is the case regardless of whether
intellectualism or anti-intellectualism is correct. If such know-how can’t be reduced
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to individual know-how, and if it can’t be extended individual know-how, it must
be group know-how. I’ve shown that groups can know how.
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CHAPTER FIVE
FROM SCIENCE WARS TO SOCIAL EPISTEMOLOGY:
A HALF-CENTURY OF VIEWS ON THE SOCIAL NATURE OF KNOWLEDGE

Abstract:
In this chapter, I survey and compare a half-century of diverse views
on the role of social factors in generating knowledge, from the
External Factors debate, which occurred during the Science Wars of
the 1970s, 80s, and early-90s, through the External and Social Turns
in mainstream analytic epistemology, to a very recent family of views
I call Extended Externalism. Views over this period differ in three
important ways. On some accounts, social factors can be only
occasioning factors: they can kick-start knowledge-generating
processes that otherwise would not have commenced. On other
accounts, social factors can be constitutive of the epistemic contexts
in which knowledge is generated. On still other, more recent
accounts, social factors can be constitutive of knowledge-generating
processes themselves. At the conclusion of this chapter, I tabulate
these issues, generating a taxonomy of the key differences between a
half-century of diverse views on the role of social factors in
generating knowledge.
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“…cultural influences [that] went into the discovery of Maxwell’s Equations
and other laws of nature have been refined away, like slag from ore.”
— Steven Weinberg (1996, p. 56)

“[This] thoroughly conflates cultural resources with cultural causes.”
— M. Norton Wise (2011, p. 240)

“…[T]he notion of process [should] be broadened to include
genuinely social belief-forming processes.”
— Joseph Shieber (2013, p. 290)

5.1. Introduction
In this chapter, I survey and compare a half-century of diverse views on the role of
social factors (SFs) in generating knowledge. Views over this period differ in three
important ways. On some accounts, SFs can be only occasioning factors (OFs): they
can kick-start knowledge-generating processes that otherwise would not have
commenced. On other accounts, SFs can be factors constitutive of the epistemic
contexts in which knowledge is generated and appraised (EFs). On still other, more
recent accounts, SFs can be constitutive of knowledge-generating processes
themselves (CFs).70
“Social factor” is an admittedly generic and reified term. But such term is needed, and
alternatives are equally generic and reified (e.g. “the social”). The purpose of this chapter is to
specify the different kinds of social factors discussed in diverse bodies of literature. Already I
have rendered “social factor” more precise in three different ways.
70
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I first revisit the External Factors Debate, which was part of the Science
Wars of the 1970s, 80s, and early 90s. This debate was concerned with the role of
so-called ‘external factors’ in generating knowledge. A major contribution to the
External Factors Debate was the Forman Thesis (Forman 1971), which was
specifically concerned with the minimal role played by SFs in Intellectualist
accounts of how knowledge is generated.71 In section 5.2, I present the Forman
Thesis as well as Steve Fuller’s (2002, ch. 10) ‘extension’ of the Forman Thesis,
which is a social constructivist programme I call Sociologism. In section 5.3, I show
that, contrary to Fuller’s caricature, Intellectualism (and internalism more
generally) affords SFs a positive, though modest, role in generating knowledge: SFs
can occasion knowledge-generation. That is, some OFs are SFs.
In section 5.4, I revisit the Externalist Turn in mainstream analytic
epistemology. I show that much of the longstanding debate between internalists
and externalists affords SFs no more salient a role: SFs can be OFs but they are not
constitutive of knowledge-generating processes themselves. That is, no CFs are SFs.
This is the case on internalism and on the majority of externalist views.
However, an epistemically salient role is afforded to SFs on views permitting
them to feature in epistemic contexts in which belief-generating processes are
appraised. In section 5.5, I explore this family of views, which became more
prominent during the Social Turn in analytic epistemology. I call this Social
Contextualism, which says some EFs are SFs. In section 5.6, I explore a recent
Several senses of the term, “external factor,” were conflated during the External Factors
Debate (e.g. the demarcation between what is internal and external to science as a whole, to a
particular scientific discipline, to a general scientific logic or method, to a logic or set of laws of
scientific change, etc.). Fortunately, I can set all these issues aside and focus on social factors
and the Forman Thesis.
71
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family of views I call Extended Externalism, according to which SFs can be
constitutive of knowledge-generating processes themselves. That is, some CFs are
SFs.
After briefly distinguishing between two versions of Sociologism in section
5.7, I conclude in section 5.8 by tabulating the issues discussed in this chapter (fig.
3). This is a taxonomy of the key differences between a half-century of diverse
views on the role of social factors in generating knowledge.

5.2. A Précis of Fuller’s ‘Extended’ Forman Thesis
Forman targets historians and philosophers of science who depict the birth of
quantum indeterminism as the result solely of disinterested deliberation upon
available ideas, reasons, and evidence. Such an approach, says Forman, cannot
make sense of why physicists chose quantum indeterminism precisely when they
did and not earlier.72 A satisfactory approach will not be so ahistorical: it will
account for why it was not until the mid-1920s that quantum indeterminism was
decided upon, even though the relevant indeterministic ideas were available in latenineteenth and early-twentieth century Europe. Forman argues that it was not until
the presence of certain social pressures — when the “currents of thought” (Forman
1971, p. 3), or popular ideology, of the Weimar milieu aligned with available
indeterministic ideas — that physicists deliberately allowed indeterministic ideas to
inform their science. As such, any appraisal of the birth of quantum indeterminism

Though his (1971) paper is most famous, Forman’s ideas are most systematically laid out in
his unpublished dissertation (1967). Forman is particularly critical of Max Jammer’s (1966)
Intellectualist account of the birth of quantum indeterminism.
72
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must characterize it as the result not of disinterested deliberation but of
deliberation informed by local, social factors (SFs).73
Steve Fuller (2002, ch.10) agrees that SFs played a central role in the birth
of quantum indeterminism. What he contests is Forman’s depiction of the Weimar
physicists as deliberately adapting to popular ideology so as to ensure the survival
of their research programmes. In Fuller’s view, the debate between Forman and
Intellectualists is predicated on a false dilemma: in full light of social pressures
exerted upon them, Weimar physicists deliberated either disinterestedly, as
Intellectualists say, or self-interestedly, as Forman says. This debate takes for
granted the idea that elucidating and appraising knowledge-generating processes is
just a matter of elucidating and appraising scientists’ deliberations. Fuller regrets
that this remains a debate “penetrating not the sociology of science, but the
psychology of scientists” (p. 235).
He worries this leaves Forman vulnerable to the Intellectualist response he
calls the Strong Objection to the Sociology of Science (SOSS) (ibid, p. 239).
According to this objection, even if SFs played a role in the original acceptance of
quantum indeterminism, the Forman Thesis is concerned only with the
deliberations and social context of one scientific community, at one time, and in
one place. To show that SFs compelled the retention of quantum indeterminism in
different places, over time, and in diverse scientific communities, Forman would

Barry Barnes (1974, p. 111) and David Bloor (1982) interpret the Forman Thesis as showing
how scientists sometimes side with the popular option when choosing between conflicting
possibilities. However, I do not think Forman claims there was another, conflicting theoretical
possibility that Weimar physicists would have otherwise chosen had certain social factors not
been present.
73
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need to identify new SFs compelling each occasion of retention. Fuller thinks this
allows Intellectualists to retain a “transsocial” view of scientific knowledge (ibid).
According to Fuller’s interpretation of Intellectualism, then, Intellectualists
must concede to Forman that quantum indeterminism was generated via the
‘wrong’ sort of deliberation on the part of Weimar physicists — i.e. sociallycompelled deliberation — which is the kind of deliberation that cannot contribute
to knowledge. However, when these SFs were no longer in play, physicists engaged
in the ‘right’ sort of deliberation — i.e. disinterested deliberation. The requisite,
epistemologically bonafide legwork showed that the Weimar physicists stumbled
on the right idea for the wrong reasons. Thus, later scientists properly established
quantum indeterminism in the scientific cannon.
In response to the SOSS, Fuller contends that scientific claims and theories
only appear continuous across time, but that they actually change with their
subvenient social contexts. The very idea of something merely seeming continuous
involves it seeming to the relevant observers to be what it is not. So, focusing on the
deliberations of misperceiving observers will not help generate an account of the
wider, external phenomena causing those misperceptions. Put another way,
Fuller’s problem with the Forman Thesis is that it cannot be generalized into a
social historiography of knowledge, or Sociologism, which consists of two parts.
First, the history of science is the project of elucidating the sociological forces that
tightly constrain historical agents (ibid, p. 235). Second, since agents are tightly
constrained by their social contexts, their epistemic performance is to be appraised
only relative to their social contexts. Fuller takes Intellectualists’ armchair
approach to retain a naïve picture of the scientist as a fully aware agent, free to
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choose disinterestedly or self-interestedly, being unconstrained by her social
context (ibid, p. 240f). Fuller contends that focus must shift away from scientists’
internal lives towards more readily available units of study, which are external,
material, and contextual.74

5.3. Intellectualism: A Caricature
In his response to Forman, Andrew Lugg (1984) differentiates between two senses
in which factors can play a role in generating scientific knowledge. Occasioning
factors (OFs) bring about moments of theory choice and constitutive factors (CFs)
are those literally constituting belief-generating processes terminating in theory
choice.75 Only CFs are subject to epistemological appraisal. Lugg maintains that
social processes occasioned the Weimar physicists’ choice, while the beliefgenerating process terminating in their choice of quantum indeterminism in
particular was constituted only by deliberation. So, according to Lugg, some OFs
were SFs but all CFs were deliberative, that is, no CFs were SFs.
As we saw from Fuller’s criticism, Forman could technically agree with Lugg
thus far. He could contend that certain SFs — i.e. popular ideological pressure —
were the OFs bringing about a moment of theory choice, and deliberative processes

Bruno Latour, in his preface to the French edition (1996, p. 14) of Science in Action (1987)
outlines something very much like the shift in focus to external units of study, though to
different ends than Fuller’s: “Instead of ideas, thoughts, and scientific minds, one recovers
practices, bodies, places, groups, instruments, objects, nodes, networks.” Fuller is one of few
proponents of a normative Sociologism. I return to this point late in the chapter when
distinguishing between two types of Sociologism. Barnes and Bloor allow for evaluation relative
to local standards, though they do not construct a normative programme like Fuller does.
74

75

I use the term, “constitutive,” where Lugg uses the term, “determining.”
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— i.e. the Weimar physicists’ self-interested deliberation — were the CFs
terminating in the choice of theoretical possibility aligning with popular ideology.
Recall that the SOSS, as Fuller presents it, starts with the Intellectualist conceding
local defeat to Forman in order to claim wider victory. This is not Lugg’s approach.
According to Lugg, Forman fails to show that the Weimar milieu occasioned selfinterested rather than disinterested belief-generation. In his own words, Forman
contends that Intellectualists cannot explain,
…how these “currents of thought,” evidently of negligible effect upon
physicists at the turn of the century, came to exert so strong an influence
upon German physicists after 1918. For it seems to me that the historian
cannot rest content with vague and equivocal expressions like “prepared the
intellectual climate for,” or “prepared, so to speak, the philosophical
background for,” but must insist upon a causal analysis, showing the
circumstances under which, and the interactions through which, scientific
men are swept up by intellectual currents. (1971, p. 3)
Forman argues that Intellectualists cannot maintain both that readily-available
indeterministic ideas had a “negligible effect” upon Weimar physicists pre-1918
and “so strong an influence” post-1918. Intellectualists’ supposed claim that
available ideas merely “prepared the intellectual climate for” quantum
indeterminism does not account for the sudden shift. What accounts for it is the
post-1918 alignment of popular ideology with these indeterministic ideas, and the
pressure it exerted upon Weimar physicists.
Lugg argues to the contrary that SFs can bring a theoretical possibility to
scientists’ attention, or SFs can motivate scientists to more seriously test a
particular theoretical possibility, without that subsequent process of testing and
weighing of evidence being undertaken in anything less than epistemologically
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bonafide fashion. Lugg can agree that ideological pressure post-1918 constituted
OFs that were more pressing than the mere availability of indeterministic ideas
pre-1918. As Lugg puts it, these OFs only “resulted in [physicists] appreciating
more fully the possibility of coherently introducing indeterminism into physics” (p.
187). Consider that SFs are largely responsible for why scientists research one
problem rather than another, for why finding a cure for cancer is more important
than determining whether there is an odd or even number of penguins in the world.
Once SFs occasion the pursuit of a cure for cancer, deliberation to that end (i.e.
CFs) can be epistemically bonafide.76
The version of Intellectualism Forman has in mind is not nuanced enough to
consider the possibility of scientific knowledge aligning with popular “currents of
thought.” Perhaps he is working with the same version of Intellectualism Fuller
targets. On this version, Intellectualists “simply presume that the moment of theory
choice was rationally selected, the only questions for them being whether the right
theory was chosen at that time and for the right reasons” (Fuller, p. 234). But
Intellectualists need not and do not presume this. Intellectualists can claim that
occasions of disinterested deliberation need not themselves be disinterestedly
selected. This is only to claim, as Lugg does, that SFs, and not just disinterested
M. Norton Wise (2011) levels a similar criticism against Forman (1971), Barnes (1974), and
Bloor (1991). The approach of the latter two in particular “thoroughly conflates cultural
resources with cultural causes” (Wise 2011, p. 240). Wise’s resources/causes distinction is
roughly equivalent to Lugg’s occasioning/constitutive distinction. Concerning Forman, Wise
contends that abandoning his strict understanding of disciplinary identity allows us to avoid
seeing social influence as compromising scientific integrity (ibid, p. 426). I worry that this
conflates what is internal and external to a particular discipline with what is internal and
external to science as a whole. Part of Schirrmacher’s (2011) recent argument is similar. Wise
also contests Forman’s claim that the Weimar physicists’ conversion to acausal physics was
sudden. Stöltzner (2003; 2011) agrees.
76
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deliberation, can be OFs that kick-start knowledge-generating processes.
Intellectualists need not maintain that all OFs are rational deliberations.
So, Fuller is wrong to assert that Intellectualists “deny any role to ‘social
factors’ in the causation of scientific beliefs… relegating such factors to the
causation of unjustified beliefs” (ibid, p. 237). The outright anti-sociology view
Fuller targets is simply Radical Voluntarism, not Intellectualism at large.
According to Radical Voluntarism, the only relevant input sociology can offer is
toward accounts of why agents make wrong choices. SFs can result only in
epistemic failure; they can only impede knowledge-generation. This means any
sociological contribution is negative sociology — a sociology of error — concerned
only with what epistemic success is not.
Intellectualists, not just Fuller’s Radical Voluntarists, indeed maintain a
strict divide between sociology and epistemology: SFs are epistemically inert.
However, Intellectualists, but not Radical Voluntarists, allow SFs a positive role:
social OFs are necessary for full historical, sociological, etc. accounts of knowledgegeneration. That is, Intellectualists, but not Radical Voluntarists, maintain that not
all (or many) occasions of theory choice are disinterestedly selected. Fuller fails to
even acknowledge that Intellectualists hold to Popper’s distinction between the
context of discovery — the locus of OFs — and the context of justification — the
subject of epistemology.77

While I contend that few to no Intellectualist philosophers are Radical Voluntarists, I will not
say the same for scientists. For example, the American physicist, Steven Weinberg (1996, p.
56), in reply to Wise (1996), claims that “…cultural influences [that] went into the discovery of
Maxwell’s Equations and other laws of nature have been refined away, like slag from ore.” This
passage was discovered in Hacking (1999, p. 86).
77
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To be fair, Fuller does interact directly with Lugg. At first, Fuller seems to
recognize the key feature that distinguishes Lugg’s view (i.e. Intellectualism) from
Radical Voluntarism:
Andrew Lugg (1984) would have us separate what determined the Weimar
physicists to believe in quantum indeterminacy (as opposed to quantum
determinism, or some other theoretical possibility) from what occasioned
them to have such a belief when they did (and not earlier or later). (Fuller, p.
237)
Fuller acknowledges how Lugg “says that social pressures may force scientists to
choose a particular theory without those pressures actually being part of the reason
for selecting the theory” (ibid). As such, he seems to acknowledge that Lugg’s
Intellectualism is not a view “denying any role to ‘social factors’ in the causation of
scientific beliefs or relegating such factors to the causation of unjustified beliefs”
(ibid). Fuller seems to recognize Lugg’s claim that some OFs, but no CFs, are SFs.
However, Fuller’s subsequent criticism of Lugg reads more like a criticism of
Radical Voluntarism. Fuller rightly acknowledges that Lugg reframes the Forman
Thesis “as suggesting that the physicists’ recognition of the anti-mechanism and
anti-determinism then being advocated resulted in appreciating more fully the
possibility of coherently introducing indeterminism into physics” (Lugg, quoted in
Fuller, p. 237, emphasis original). The problem lies in Fuller’s three candidate
interpretations of this claim and his appraisals of them (p. 237). According to
interpretation (A), the Weimar physicists were never consciously aware of the
social nature of the pressure exerted by popular ideology, and they chose the
theoretical possibility aligning with that pressure (i.e. quantum indeterminism)
disinterestedly (i.e. “for methodologically sound reasons”). According to
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interpretation (B), the Weimar physicists had full conscious awareness of the
social nature of the pressure exerted by popular ideology, and they chose quantum
indeterminism disinterestedly. According to interpretation (C), the Weimar
physicists had full conscious awareness of the social nature of the pressure exerted
by popular ideology, and they chose quantum indeterminism out of self-interest.
Also on interpretation (C), fearing their credibility would be undermined, the
Weimar physicists did not acknowledge that they chose quantum indeterminism
out of self-interest. Here Fuller’s interpretations of Lugg are summarized (fig. 2):
fig. 2

“[Forman’s work] suggest[s] that the physicists’ recognition of the antimechanism and anti-determinism then being advocated resulted in
appreciating more fully the possibility of coherently introducing indeterminism
into physics.” – Andrew Lugg (1984, p. 237)
Interpretation A

Physicists were not aware of operative SFs and
performed epistemologically bonafide deliberation.

Interpretation B

Physicists were aware of operative SFs and performed
epistemologically bonafide deliberation.

Interpretation C

Physicists were aware of operative SFs and
deliberated out of self-interest.

Fuller claims that all three interpretations are problematic (p. 238).
Concerning (C), he judges that it would be too difficult to determine whether the
physicists were indeed disguising their true intentions. Recall Fuller’s criticism of
Forman: by continuing to focus on the quality of scientists’ deliberations, he
perpetuates an irresolvable debate about the quality of scientists’ mental states.78
Cornelius Borck (2011) argues similarly. He asks, “What could possibly be meant by
conscious adaptation…?” Internal explanations, Borck argues, “would immediately generate
more questions than they would answer” (p. 454).
78
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This is not the real problem with (C), however. The problem with interpretation (C)
is that it involves Lugg conceding that the Weimar physicists’ original acceptance of
quantum indeterminism was due to self-interested deliberation. We already saw
that Lugg rejects this claim of Forman’s, so (C) is an inaccurate interpretation of
Lugg. Therefore, I set it aside.
How do interpretations (A) and (B) fare? Fuller finds two problems with (B).
First, it purportedly assumes “the inappropriateness of the social factors” playing a
role (ibid). However, we saw that, according to Lugg’s Intellectualism, SFs are
disqualified only from being CFs, not OFs. So, Fuller is wrong that this feature of
(B) is problematic for Intellectualism. Fuller’s second contention with (B) is that,
like (C), it is committed to the naïve view that the Weimar physicists were
conscious of operative SFs (ibid). As implausible as Fuller finds (B), he thinks (A) is
unacceptable for Intellectualists. Interpretation (A) supposedly “portrays the
scientists as labouring under false consciousness, with the ‘good reasons’ they offer
for their theory choice becoming little more than a form of self-deception,
epiphenomenal on the real social sources of their behaviour” (ibid, p. 238).
Thus, Fuller’s criticisms of his candidate interpretations of Lugg come down
to the following dilemma. On the one hand, interpretation (A) is opposed to
Intellectualists’ supposed view of scientists as being fully aware of operative SFs, so
Intellectualists cannot accept (A). On the other hand, interpretation (B) respects
Intellectualists’ supposed view of scientists as being fully aware of operative SFs,
but this is implausible. As such, Fuller sees no viable interpretation of Lugg’s
Intellectualism.
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However, contrary to Fuller’s claim, interpretation (A) is perfectly
acceptable on Intellectualism. Failure to have recognized that certain SFs
occasioned theory choice does not imply that deliberations determining the choice
of theory (i.e. the CFs) “are a form of self-deception” and “epiphenomenal.” Social
OFs do not automatically impede knowledge-generation. Furthermore, the
Intellectualist can insist that for an agent to choose disinterestedly, they need not
have been fully cognizant of the nature of the operative OFs. A full historical,
sociological, etc. recounting requires that the historian, sociologist, etc. be fully
cognizant of which OFs kick-started a knowledge-generating process. But as for the
actual agents who are subject to historical, sociological, etc. analysis, they need not
have been fully cognizant of precisely which OFs kick-started knowledgegeneration for them to have been sufficiently cognizant of the content of the
theoretical possibilities and for them to have deliberated toward one of them
disinterestedly. In short, before I can arrive at a bit of knowledge, I am not obliged
to explain exactly how, or to be rationally responsible for why, I find myself in the
position to arrive at a bit of knowledge. That would be far too demanding.
By way of the supposed dilemma he proposes between interpretations (A)
and (B), Fuller tries to force Intellectualists toward accepting (B) and its
accompanying Radical Voluntarism. According to Fuller, Intellectualists are guilty
of “seeing the Weimar scientists as making an unconstrained choice from a set of
seemingly self-generated possibilities” (ibid, p. 240). Instead, he would like “to see
the scientists as moving within a possibility space constrained by a combination of
unanticipated consequences of the activities of previous scientists… and their own
imperfect anticipations of how contemporaries will react to what they do” (ibid).
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But this is a false dichotomy. Intellectualists do not see “the Weimar scientists as
making an unconstrained choice from a set of seemingly self-generated
possibilities,” and so they do not endorse this naïve conception of scientific agency.
Indeed, viewing scientists as constrained is directly implied by Lugg’s
Intellectualism, since it acknowledges the presence of social OFs over which agents
have little or no control, and of which they may not even be aware. The view
Fuller’s targets is a caricature.
After accusing the philosophical tradition at large of committing a series of
elementary logical fallacies (Fuller, pp. xxviii-xxvix), Fuller seems to be arguing
from silence. He presumes that, since Intellectualists do not explicitly endorse the
claim that SFs can play a role in generating knowledge, they must reject this claim.
Intellectualists are understandably silent about this claim, since OFs (social or
otherwise) are not epistemically relevant on their view. Fuller fails to recognize
this. This oversight is more curious considering that Intellectualists’ silence on this
issue obeys the Gricean Quantity Maxim of which Fuller is fond. According to this
maxim, “…tacit knowledge is never articulated… In fact, such assertions tend to be
made only once… there is a sufficient reason for [a statement] being uttered”
(Fuller, p. 112). Fuller is hoisted on his own petard: if he is right about the Quantity
Maxim, then perhaps it took Fuller calling Intellectualism into question to reveal
that he has targeted a caricature.
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5.4. Restricted Internalism & Restricted Externalism
So, according to Intellectualism, SFs can be OFs. Intellectualism is best understood
as a subclass of internalism that focuses on deliberative capacities. Internalism
more generally is the view that all constituents of belief-generating processes (i.e.
CFs) are mental states or some subclass of mental states (e.g. in-principle
accessible mental states). Given that much of mainstream epistemology for the last
three decades consists of debates between internalists and externalists, it might be
surprising that the central difference between internalism and the majority of
externalist views makes no difference for the role of SFs. Externalists are more
permissive about what can constitute a CF. According to externalism, some CFs are
cognitive abilities grounded in non-mental aspects of the cognitive apparatus. A
common example of knowledge generated through only non-mental cognitive
ability is perceptual knowledge: when I walk into a room, I see that the light is on
and, without mental intermediaries, I automatically know the light is on. But
according to internalism (including Intellectualism) and most versions of
externalism, all CFs are goods (e.g. evidence) or traits (e.g. cognitive abilities or
dispositions) of the would-be knowledge-bearer. For example, William Alston
(1995, pp. 11-12, 15-16) understands “proximate” causes of a belief, by which he
means those located within the individual subject’s cognitive apparatus, as the only
epistemically salient ones (i.e. CFs). In other words, according to internalism
(including Intellectualism) and most versions of externalism, knowledgepossession entails the possession of all CFs. On these views, knowledge bearers
must be epistemically autonomous in this sense; both are strictly individualistic
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views. Thus, I call these classes of views Restricted Internalism and Restricted
Externalism. According to both, no CFs or EFs are SFs. Like Intellectualism, these
views afford SFs a positive role. However, their role remains epistemically inert:
SFs are neither relevant for determining whether epistemic success obtains nor can
they be constitutive of knowledge-generating processes. If so, SFs are of interest
only to historians, sociologists, etc., not epistemologists.

5.5. Social Contextualism
Reflecting on Giere’s (1992) response to Pickering (1991), Giere and Moffatt (2003)
contend that,
[Giere was] quite tolerant in not insisting that the cognitive story could be
the whole story about any scientific episode. Nevertheless, any social story
was viewed as distinct and, indeed, supplementary to, the cognitive story.
This has been pretty much the standard view among those who have
explicitly pursued a ‘cognitive approach’ to science studies. (p. 302)
Looking at Giere and Moffatt’s examples of “those who have explicitly pursued a
‘cognitive approach’ to science studies,” (p. 308, note 3) it seems the term,
“supplementary,” in this passage should be given a Restricted reading. But another
reading affords “the social story” more than an occasioning role. According to
Social Contextualism, SFs can be constitutive of epistemic contexts in which
knowledge is generated (i.e. EFs), relevant for determining whether or not beliefgeneration is epistemically successful.79

Interestingly, the view Giere and Moffatt (2003) and Giere (2002; 2006; 2007; 2011; 2012)
adopt affords SFs a more prominent role in generating knowledge than is afforded them on
Restricted Externalism or even Social Contextualism. I turn to that view in the next section.
79
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If SFs can be only OFs, then they are epistemically inert, relevant only for
non-epistemological reconstructions of wider cultural phenomena. On this
Restricted picture, epistemologists set aside SFs to focus on what is important to
them: the mental and/or wider cognitive operations of actors residing in these
social contexts. But as the name suggests, context matters epistemically according
to Social Contextualism. This is the diverse family of views according to which
epistemic success can be partly determined by the context in which knowledge is
generated, including the social context. So, Social Contextualism affords SFs more
than an occasioning role. It brings SFs within the purview of epistemology by
permitting them to constitute EFs.
For example, according to some externalist models of epistemic justification,
the good-making properties of some belief-generating processes (e.g. reliability for
arriving at the truth) are relative to the environments in which they operate.
Consider perceptual knowledge again: when I walk into a room, I see that the light
is on and, without mental intermediaries, I automatically know the light is on.
Some externalists would say it is only relative to normal lighting conditions that
this perceptual-belief-generating process has some of the good-making properties
required for knowledge. In reliabilist terms, these EFs are relevant for determining
the local reliability of a belief-generating process.
Consider a related example from Tim Lewens (2005, p. 565).80 Suppose
Smith and Jones possess the same cognitive states and that each believes she

Lewens employs this example toward the claim that epistemic realism is consistent with the
four tenets of the Strong Programme in the Sociology of Scientific Knowledge, as presented by
David Bloor (1991, p. 7). Defenses of epistemic or scientific realism against arguments from
80
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presently stands in a cubic room. However, only Smith actually stands in a cubic
room while Jones stands in an Ames room. An Ames room creates an optical
illusion for a person standing at a certain point within it. From that point, it
appears cubic, even though it is actually trapezoidal. On a simple version of
reliabilism, only Smith’s belief is reliably formed relative to the typical environment
(e.g.

rooms

in

which

the

human

perceptual

apparatus

is

sufficiently

discriminatory). So, only Smith’s belief is epistemically successful. On this simple
view, determining whether Smith’s and Jones’ beliefs are epistemically successful
cannot be accomplished by citing only cognitive factors. Some EFs that ultimately
determine whether Smith’s belief is epistemically successful and Jones’ belief is
unsuccessful are features of Smith’s and Jones’ belief-generating environments.
It is not hard to generate analogues in which good-making properties
required for knowledge are relative to social EFs. For example, many
epistemologists contend that one has a default entitlement to rely on the testimony
of others, absent any defeaters, just like one has a default entitlement to rely on
one’s memory, perceptions, and inferential capacities. Suppose Smith enters the
shop, Rare Hockey Collectibles, and orders a Wayne Gretzky rookie card. The
shopkeeper informs Smith that the card is in the store warehouse and will be
shipped later that day. Before finalizing her purchase, Smith checks her phone for
online reviews of Rare Hockey Collectibles. The reviews are glowing and do not
contain any report of a customer failing to receive her item. Smith believes she will
receive a Wayne Gretzky rookie card in the mail, and she does receive one. Suppose

social construction also tend to employ externalist elements. Two examples besides Lewens
(2005) are David Papineau (1988) and Alvin Goldman (1999).
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Jones enters the shop later that day and orders a Wayne Gretzky rookie card. The
shopkeeper informs Jones in precisely the same fashion she informed Smith that
the card is in the store warehouse and will be shipped later that day. Jones also
scours the online reviews before finalizing her purchase. She believes she will
receive a Wayne Gretzky rookie card in the mail, but she does not receive one. The
shopkeeper knowingly sold and shipped her last Wayne Gretzky rookie card to
Smith earlier that day. After doing so, the shopkeeper was informed that her car
would be repossessed by the end of the day. Being desperate for money, the
shopkeeper knowingly took Jones’ order for a Wayne Gretzky rookie card. Both
Smith and Jones have an undefeated default entitlement to believe the
shopkeeper’s testimony. However, the shopkeeper’s imperceptible dishonesty
undercuts only Jones’ justifiedness. Thus, it is due only to a difference in social EFs
that Smith’s belief is epistemically successful and Jones’ belief is epistemically
unsuccessful.
The caricature according to which SFs can only inhibit knowledgegeneration (i.e. Fuller’s depiction of Intellectualism) cuts both ways. Some popular,
skeptical critiques of science, or of a particular branch of science, are grounded in
little more than appeals to the social EFs in the context of research. For example,
some common criticisms of climate science do little more than appeal to its
dependence upon centralized funding bodies. But, of course, merely pointing out
this dependence is an incomplete criticism.81 Likewise, for critiques of Darwinism

In a separate paper, Forman (1974) addresses the dependence of post-World War I science in
Weimar Germany upon centralized funding bodies. In a series of publications in the 1980s and
1990s (see especially Forman 1985), Forman develops what is sometimes called the Second
Forman Thesis, according to which Cold War era American science was deeply shaped by the
81
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based upon the claim that Darwin’s work reflects his culture.

82

Social

Contextualism allows for epistemic success to be relative to social environments.
According to Social Contextualism, SFs can be EFs, not just OFs.83

5.6. Extended Externalism
According to a quite radical and recent view, SFs can constitute CFs, that is, they
can feature in belief-generating processes themselves. To see how this departs from
other views, consider Alvin Goldman’s (1979) standard expression of externalism:
A justified belief is, roughly speaking, one that results from cognitive
operations that are generally speaking, good or successful. But “cognitive”
operations are most plausibly construed as operations of the cognitive
faculties, i.e., “information-processing” equipment internal to the organism.
(p. 187)
Up to “i.e.,” Goldman identifies what can constitute CFs: cognitive operations. For
Goldman, these include cognitive operations grounded in non-mental features of
the cognitive apparatus. This rules out internalism. Part of Goldman’s view is that
factors beyond the individual “organism” determine the local reliability of a beliefgenerating process. If some of these EFs are social, this is a departure from
Restricted Externalism for an externalist version of Social Contextualism. However,
after “i.e.,” Goldman retains a core feature of Restricted Externalism: CFs are

interests of the military granting agencies funding it. By referencing these arguments, I do not
mean to suggest that Forman does no more than identify these dependency relations.
82

Lewens (p. 567-568) and Radick (2003) address this type of criticism of Darwinism.

I am using “Contextualism” loosely in this section. Those contextualists who debate
invariantists espouse a more particular sort of view, and “contextualism” is typically reserved in
mainstream analytic epistemology for their family of views. Pragmatic encroachment can also
be relevant for section 5.5 but I set it aside.
83
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strictly “internal to the organism.” Were he to abandon this core feature of
Restricted

Externalism,

Goldman

would

be

a

proponent

of

Extended

Externalism.84
Extended Externalism is the idea that knowledge-generating processes can
extend beyond the knowledge-bearing subject and include the cognitive operations
of others. That is, CFs can extend beyond the goods or traits possessed by the
knowledge-bearer.85 This is not the same idea as Social Contextualism, which is the
view that epistemic success can be partly determined by the context in which
knowledge is generated and appraised, including the social context. According to
Extended Externalism, knowledge-generating processes themselves, not just
knowledge-generating contexts, can be constituted in part by SFs. So, on this type
of view, SFs can play a constitutive role, not just an occasioning or contextual role.
Extended Externalists abandon the idea held by Restricted Internalists and
Restricted Externalists alike (along with Social Contextualists who do not also
endorse Extended Externalism) that epistemic autonomy is necessary for
knowledge. By this I mean that all CFs are goods (e.g. evidence) or traits (e.g.
cognitive abilities or dispositions) possessed by the knowledge-bearer — that
knowledge-possession entails the possession of all CFs. Thus, Extended
Externalists maintain that knowledge-bearers can be epistemically dependent in a
quite radical sense.

In comments he provided to me, Goldberg rightly pointed out to me that this passage does
not rule out non-cognitive, external CFs. I nevertheless think it’s illustrative.
84

I focus on reliance on other people, but what I say can apply, mutatis mutandis, to extension
over any CF not possessed by a knowledge-bearer (e.g. attributable to an institution, system, or
social practice). I thank Sandy Goldberg for prompting this clarification.
85
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Though radical relative to the epistemological tradition, Extended
Externalism is becoming increasingly popular. Goldberg (2010), for example, is
interested in knowledge acquired via testimony. He focuses on process reliabilists,
who typically understand the cognitive operations of others as relevant for
determining the local reliability of a testimonial knowledge-generating process, not
its global reliability. Goldberg argues that in a testimonial exchange the speaker’s
justifiedness is often a salient part of why the recipient arrives at the truth. If
justification is largely about the propensity to arrive at the truth, then the salience
of the speaker’s justifiedness for the recipient arriving at the truth suggests that the
testimonial exchange is only the terminal phase of the testimonial-beliefgenerating process. Appraisal ought to extend over CFs possessed by the speaker
(2010, ch. 4).86 In the Rare Hockey Collectibles case presented earlier, the beliefgenerating processes resulting in Smith’s and Jones’ beliefs extend over goods or
traits possessed by the shopkeeper. Social Contextualists ascribe some EFs to the
shopkeeper. Extended Externalists ascribe some CFs to the shopkeeper.
Epistemologists of cognitive externalism have generated two other types of
Extended Externalist accounts, both appealing to psychological theses. In cases of
extended cognition, cognition can extend ‘outside the head’, over artifacts,
environmental features, and other subjects. In cases of distributed cognition,
cognition can be distributed across multiple subjects. Unlike in cases of extended
cognition, there is no individual ‘centre’ of cognition in cases of distributed
cognition. Some philosophers contend that individual subjects can possess
Joseph Shieber (2013) also proposes a “…standard reliabilist account of knowledge,
requiring only that the notion of process be broadened to include genuinely social beliefforming processes” (p. 290).
86
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knowledge via extended or distributed cognitive processes. 87 In such cases, a
subject possesses knowledge without possessing all CFs. So, these philosophers
endorse a brand of Extended Externalism.88
There is one version of cognitive externalism that lends itself only to a
Restricted Externalism. Any type of cognitive externalism says that cognition
extends ‘outside the head’. But according to the most moderate version of cognitive
externalism, embodied cognition, a subject’s cognition is partly constituted by
processes in her body other than those in her head. So, all ‘embodied’ CFs are parts
of the knowledge-bearer’s physical body. Thus, embodied cognition, on its own,
lends itself only to a Restricted Externalism.89

5.7. Normative & Wholesale Sociologism
For the purposes of this chapter, it is worth distinguishing between two kinds of
sociologism. One leaves room for a normative dimension to the study of knowledge
generation, so I call it Normative Sociologism. This view is really an advanced
contextualism according to which all EFs are SFs. What constitute CFs are not
Thagard (1997; 2010); Giere (2002; 2006; 2007; 2011; 2012); Green (2012; 2014); Kelp
(2013; 2014); Brogaard (2014); Palermos (2014; 2016).
87

Giere and Thagard employ distributed cognition. The other philosophers cited in this
paragraph employ extended cognition. Green explicitly endorses Extended Externalism by
employing Goldberg’s work. The other proponents of extended cognition endorse Extended
Externalism more or less indirectly. Extended Externalism does not imply cognitive
externalism (Goldberg 2010, pp. 127-132). Cognitive externalism offers specifically
psychological explications of Extended Externalism. Philosophical Explorations 15:2 (2012),
Philosophical Issues 24 (2014), and Carter, Clark, Kallestrup, Palermos, and Pritchard
(forthcoming) are three collections of papers concerned with the epistemology of cognitive
externalism.
88

89

Dragos (2016a; 2016b; forthcoming; manuscript) are concerned with Extended Externalism.
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directly relevant for this view. The important point is that the processes they
constitute are appraised according to local, cultural standards. Fuller is one of few
proponents of sociologism who advocates for a normative dimension to the study of
knowledge-generation. So, Normative Sociologism is his view. Fuller does allow for
agents’ deliberations and psychology to constitute OFs (e.g. 2002, p. x), though
most OFs are SFs on his view. For example, he contends that the original
generation of indeterministic physics was occasioned mostly by political and wider
cultural pressures, and that whatever role the deliberations or psychology of
physicists played, it was minor and is now inaccessible to historians. So, according
to Normative Sociologism, all EFs and most OFs are SFs.
Wholesale Sociologism is an anti-normative view that shifts attention
entirely away from the individual-level to wider social phenomena. On this view,
knowledge is socially possessed, generated, and occasioned. Individual-level
phenomena are to be understood as culturally determined, and so they are not
analysable independent of wider cultural phenomena. There is no room for a
normative program that appraises individual epistemic performance. There is
room only for a program that describes the wider cultural determinates of
individual phenomena. So, according to Wholesale Sociologism, all CFs, EFs, and
OFs are SFs, though EFs are not employed for normative appraisal.

5.8. Conclusion: A Taxonomy of Views
In this chapter, I compared different views on the role of SFs in generating
knowledge. I revisited the External Factors Debate, which was part of the Science
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Wars of the 1970s, 80s, and early-90s, and which pitted Intellectualists/internalists
against proponents of Sociologism. I tracked the changing role of the social through
the Externalist and Social Turns in mainstream analytic epistemology to the more
recent class of views I call Extended Externalism. I showed how views over the last
half-century differ about what occasions knowledge-generation (OFs), what
determines epistemic success (EFs), and what constitutes the very knowledgegenerating processes that epistemologists appraise (CFs). These differences are
organized below (fig. 3). The salient aspect of each view is highlighted.
fig. 3

Factors
Constituting
KnowledgeGenerating
Processes
(CFs)

Factors
Constituting
Epistemic
Environments

Factors
Occasioning
KnowledgeGeneration

The Role of
Social Factors

(EFs)

(OFs)

(SFs)

Radical
Voluntarism

my volitions

my volitions

my volitions

strictly negative

Restricted
Internalism

my internal
states

my internal states

my internal and
external states; SFs

some OFs

Restricted
Externalism

my internal and
external states

my internal and
external states

my internal and
external states; SFs

some OFs

Extended
Externalism

my internal and
external states;
SFs

my internal and
external states; SFs

my internal and
external states; SFs

some OFs; some
EFs;
some CFs

Social
Contextualism

depends which
view Social
Contextualism is
appended to

my internal and/or
external states; SFs

my internal and
external states; SFs

some OFs; some
EFs; some CFs if
appended to
Extended
Externalism

Normative
Sociologism

depends which
view Normative
Sociologism is
appended to.

SFs

mostly SFs; some
of my internal and
external states

most OFs; all EFs;
some/most CFs if
appended to
Extended
Externalism

Wholesale
Sociologism

SFs

SFs

SFs

all OFs; all EFs;
all CFs
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CONCLUSION
6.1. On the Necessity of Epistemic Autonomy
One of the ideas I have been most occupied with in this dissertation is deeply
imbedded in the mainstream epistemological tradition:
Epistemic Autonomy: to possess knowledge, one must possess all the
knowledge-requisite goods (KRGs) generating it (e.g. evidence, cognitive
abilities); that is, all KRGs are goods or traits possessed by the knowledgebearing subject.
If epistemic autonomy is necessary for possessing knowledge, then knowledgepossession entails the possession of all KRGs.
The necessity of epistemic autonomy is worth scrutinizing given the
occurrence of knowledge via extended justification (EJK), that is, knowledge for
which no individual can possess all KRGs. This is knowledge that can be generated
only by multiple individuals (e.g. that Higgs particles exist). Who can possess EJK?
This has been a central question in this dissertation. If epistemic autonomy is
necessary for possessing knowledge, then individuals cannot possess EJK. If
epistemic autonomy is necessary for possessing knowledge, then the only subject
who can possess EJK is the group constituted by the collection of individuals (and
perhaps artefacts) across which justificatory labour extends. That is, if the
knowledge-bearer must be identical to the bearer of all KRGs, EJK can only be
possessed by groups.
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However, an increasing number of philosophers endorse another idea I have
been occupied with in this dissertation. This idea is opposed to the claim that
epistemic autonomy is necessary for possessing knowledge:
Epistemic Extension: one can possess knowledge while relying on others
for KRGs; that is, some KRGs can be goods or traits possessed by others
beside the knowledge-bearer.
If epistemic extension is permitted, then individuals can possess EJK in the form of
extended knowledge. That is, they can have knowledge without having all KRGs. If
epistemic extension is possible, then EJK underdetermines group knowledge.
The main contribution of this dissertation is a meta-epistemological
framework for organizing and conceptualizing social and collective epistemology. I
return to it in the following subsection. The more specific thesis I forward in this
dissertation is that epistemic autonomy is not a necessary condition for possessing
knowledge. That is, some knowledge is extended (individual or group) knowledge.
However, as I show in Chapter Four, this is the case only for knowledge-that, not
knowledge-how.

6.2. A Meta-Epistemological Framework
The distinctions between individual knowledge and group knowledge, and between
epistemic autonomy and epistemic extension, run orthogonal to one another.
Throw in the distinction between internalism and externalism and we have six
distinct combinations of views that are possible in epistemology at large (fig. 1).
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fig. 1

Epistemological
Internalism

Epistemological
Externalism

Epistemic
Autonomy

Epistemic
Extension

Individual
Knowledge/
Subjecthood

Individual subject S
possesses knowledge
that p, and all KRGs
are internal goods or
traits of S.

Individual subject S
possesses knowledge
that p, and all KRGs are
internal or external
goods or traits of S.

Individual subject S
possesses knowledge that p,
and some KRGs are internal
or external goods or traits of
subjects beside S.

Group
Knowledge/
Subjecthood

Group subject G
possesses knowledge
that p, and all KRGs
are internal goods or
traits of G.

Group subject G
possesses knowledge
that p, and all KRGs are
internal or external
goods or traits of G.

Group subject G possesses
knowledge that p, and some
KRGs are internal or
external goods or traits of
subjects beside G.

Mainstream epistemology has explored only two of six combinations of views
(marked yellow). The idea of group knowledge opens up at least two new
combinations of views (marked blue). Yet, if epistemic autonomy is assumed and
epistemic extension overlooked, two additional combinations are prohibited
(marked green).
Epistemic extension offers a way of attributing EJK to individuals and not
groups. But this points only to the top-right (i.e. top-green) combination of views:
extended individual knowledge. What of group-level epistemic extension? A good
deal of the literature cited in this dissertation, and the bulk of collective
epistemology to-date, can be classified as intra-group epistemology: concern for
epistemically salient happenings within groups (marked blue). The above
framework for organizing and conceptualizing social and collective epistemology
points to the unexplored possibility space of inter-group (or in-group/out-group)
epistemology: concern for epistemically salient happenings between groups and
between groups and individual non-members. Chapter Two (i.e. Dragos 2016a) and
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Dragos (2016b) are first steps into this possibility space. There I consider the
epistemically salient nature of the relationships between scientific research teams
and their parent subfields.

6.3. Individual-Centrism & Individual Autonomy
In this dissertation, I analyse and compare ideas that epistemologists only tacitly
interact with. I conclude by addressing an idea that has been largely tacit in the
writing of this work. It was not until I had written most of this dissertation that I
became aware of a motivation I had been tacitly working with: the idea that
epistemic complexity does not necessitate the collectivist, narrative approach that
has become popular in science studies over the last half century, and more recently
in some analytic social epistemology. The central idea I was tacitly resisting while
writing parts of this dissertation is that the primary unit of epistemological study is
the collective (i.e. group, culture), or at least the idea that the bulk of
epistemologists’ attention ought to shift away from the individual agent (or
performance, ability) to the collective. Granted, the epistemological tradition
seriously overestimated the degree of epistemic autonomy that an individual can
maintain without putting most knowledge out of reach; most knowledge is in
(large) part socially-generated. However, I take this as a call to analyse knowledge
as the product of individual performance in the context of complex and extensive
social epistemic networks that are sometimes difficult to individuate. This is a
drastic departure from the tradition’s insistence upon epistemic autonomy as the
foremost value. Yet, it is not a departure from the tradition’s individualism — or at
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least its individual-centric orientation — the idea that the individual agent (or
performance, ability) is the (or at least a) fundamental subject of study in
epistemology. On this point is where I push back against collectivist epistemology,
that is, group- or culture- first (or only) epistemology.90
Indeed, the original title for Chapter One was, “Collective Epistemology
Without Collective Knowers.” In that chapter, I reject one type of argument
(Vaesen 2011a; Bird 2014; de Ridder 2014) for the claim that groups can possess
knowledge. While interacting with critical replies to Chapter Two (i.e. Dragos
2016a) and Dragos (2016b) (Tossut 2016; Wray 2016; Rolin 2016; West 2016), I
was able to recognize part of what was motivating my work. I recognized that
resisting collectivist epistemology did not require me to reject the idea that groups
can have knowledge. What I really wanted to defend was the idea that individual
epistemic agency (or performance, ability) is not a derivative concern of
epistemology. If this is correct, groups may nevertheless have knowledge. So, the
task of analysing individual agency (or performance, ability) need not be opposed
to the epistemology of groups. Melinda Fagan (2012) helps clarify this point:
The moral is not to abandon the idea of collective scientific knowledge, but
to focus on aspects of inquiry that include epistemically significant
interactions among individuals. Crucial roles of groups in scientific
knowledge-production can be illuminated without supposing that groups
themselves have scientific knowledge. (p. 825)
Without self-critically refining this motivation, I could not have written
Chapter Three, Four, or Five. In Chapter Four, I argue that groups can have
knowledge-how. In Chapter Three, I present a novel framework for social and
Note the difference between “collective epistemology,” which is the epistemology of grouplevel phenomena, and “collectivist epistemology,” which is group-first/only epistemology.
90
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collective epistemology — a taxonomy of the distinctions I explore in this
dissertation — and I identify and explore an idea that has not been explicated in the
literature: group-level epistemic extension. This is the idea that groups can rely on
other groups and on out-group individuals in epistemically salient ways. In Chapter
Five, I situate this framework more broadly, within a half-century of diverse views
on the social nature of knowledge. This work would not have been possible had I
remained uncritically and unduly closed to much of the possibility space in
collective epistemology.
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