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ARTICLE

Joint Abilities, Joint Know-how and Collective Knowledge
Seumas Miller

Charles Sturt University, Wagga Wagga, Australia; TU Delft, Delft, the Netherlands; University of Oxford, Oxford, UK

ABSTRACT
In this article, I introduce and analyze the notion of joint abilities; a species
of ability possessed by agents who perform joint actions of a certain kind
(or kinds). Joint abilities are abilities possessed by individual agents;
however, they are possessed jointly. I also introduce and analyze an
important species of joint abilities, namely, joint epistemic abilities - the
exercise of which consists of joint epistemic action. (I also distinguish joint
epistemic abilities from the related notion of joint know-how.) Joint
epistemic actions yield collective knowledge of various kinds and many,
but by no means all, joint epistemic actions consist of the exercise of joint
epistemic abilities. Joint epistemic abilities are an important phenomenon
since, it turns out, they underpin a good deal of collective knowledge,
including a good deal of scientific knowledge. Finally, I address some
problems that arise for my notion of joint epistemic abilities.

KEYWORDS
Joint abilities; collective
knowledge; joint action; joint
know-how; joint epistemic
action

While there are numerous analyses of the notions of joint action (Tuomela and Miller 1988; Miller
1992; Bratman 2014), collective knowledge (Smith 1982), and of individual abilities (Maier 2014;
Kenny 1975; Mele 2002) and individual knowing how (Ryle 1949; Glick 2012),1 in the philosophical
literature, somewhat surprisingly there is a paucity of work on the related notions of joint abilities
and joint knowing how (Birch 2019; Palermos and Tollefsen 2018) and, especially, of the key notion of
joint epistemic abilities – abilities the exercise of which consists of joint epistemic action (Miller 2015,
2016, 2018). Yet joint abilities, joint knowing how and joint epistemic abilities have a central role in
social life. For instance, virtually all scientific and technological breakthroughs in the contemporary
world are a manifestation of joint epistemic abilities.2 In the first section of this article, I distinguish
and argue for a distinction between the notion of an ability and that of knowing how. In the second
section, I introduce the notion of joint abilities and analyze it. I argue that joint abilities are possessed
by agents who perform joint actions, albeit not all joint actions involve the exercise of joint abilities.
I also argue that while joint abilities are abilities possessed by individual agents, they are possessed
jointly. Therefore, joint abilities are not simply conjunctions of individual abilities, as they would be
on a summative account. In the third section, I analyze the related notions of epistemic ability and
epistemic know-how, and in the fourth section, the notions of joint epistemic ability and joint
epistemic know-how.

1. Abilities and Knowing How

There are different philosophical accounts of abilities, including reductionist ones in terms of powers
or dispositions, ones offering conditional versus categorical analyses, and so on. At any rate, it seems
clear that initially (at least) we must distinguish, firstly, between an ability and an action that is an
exercise of that ability, and, secondly, between an ability and the means by which it is exercised.
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Consider Karl the Woodchopper. Karl has the ability to chop down a tree and the exercise of this
ability consists in an action, namely, Karl swinging his axe forcefully and repeatedly, sharp end first,
against the tree trunk. The means or, at least, part of the means, by which Karl exercises his ability is
his axe. Notice that if Karl’s axe was stolen he would, nevertheless, retain his ability to chop down
trees. Accordingly, possession of an ability does not seem to entail possession of the means or, at
least all of the elements of the means, by which that ability is exercised. Moreover, if all the available
trees were chopped down he would, nevertheless, retain his ability to chop down trees. Accordingly,
the possession of an ability does not seem to entail that the opportunity to exercise that ability exists.
Notice also that Karl’s action of chopping down a tree manifests a learned technique of woodchop-
ping, i.e. Karl knows how to chop down trees. However, unlike the loss of his axe or the unavailability
of trees, if Karl ceased to possess a woodchopping technique (perhaps as a result of the very early
onset of dementia) then he would also cease to possess the ability to fell trees. Accordingly, know-
how – in the sense of possession of a learned technique – seems to be a necessary condition for
possession of some abilities.

Abilities have a number of other salient features. A single token (so to speak) ability (e.g. John’s
ability to ride a bike), refers to multiple (potential) token actions each of which is an exercise of that
ability (e.g. John’s many actions of riding his bike). Accordingly, an action which is an exercise of an
ability is, in principle, repeatable. Relatedly, it also seems clear that on any acceptable theory of the
concept of an ability we need to avoid unnecessarily proliferating abilities. Consider Vladimir the
Weightlifter. Vladimir can lift up to 100 kilos. We don’t want to say of Vladimir that, therefore, he has
100 abilities (at least), i.e. the ability to lift one kilo, a second ability to lift two kilos, and so on. Again,
the ability to sing is manifest in various token acts of singing and the songs could range from pop
songs to hymns.

Some abilities are defined in terms of ends alone rather than means (or means and ends), e.g. the
ability to win wars. The ability to win wars might be manifest in a wide range of unspecified means,
e.g. by defeating the enemy in battle, by assassination of the enemy leadership, by bombing civilian
areas, etc. Accordingly, one and the same ability might utilize different means; consequently, the
actions that consist in an exercise of that ability might be quite diverse.

Evidently, some abilities are epistemic abilities, such as the ability to deduce the conclusion of an
argument from its premises. Epistemic abilities are exercised in the performance of epistemic actions;
epistemic actions are actions having an epistemic end that is constitutive of them as actions, e.g.
knowledge (Miller 2018). Moreover, many epistemic abilities utilize an intellectual procedure as part
of the means by which they are exercised, e.g. the procedure of reduction ad absurdum. Evidently,
epistemic abilities should be distinguished from non-epistemic abilities, such as the ability to use
a screwdriver or ride a bike.

I have distinguished the notion of an ability from the admittedly closely related notion of know-how.
However, the two notions might be thought to be identical (Cath 2019). There are a number of reasons
for resisting this. Firstly, consider what might be referred to as basic abilities (Danto 1965; Setiya 2012).
Evidently, basic abilities can exist in the absence of know-how. Thus, I have an ability to raise my arm
but it would be odd to say that I know-how to raise my arm (unless, of course, my arm has been
immobilized, or is otherwise not under my control, and I have devised a special technique for raising it).
This oddity arises, I suggest, because raising one’s arm and other basic bodily movements, including
intentional ones, do not involve the use of a learned technique. Secondly, possession of an ability
seemingly involves more than the possession of know-how, e.g. a pianist who knows how to play Bach
but does not have the ability since his fingers have been cut off (Cath 2019). This is consistent with my
above claim that possession of a learned technique is a necessary condition for possession of some, but
not all, abilities (e.g. not basic abilities3); however, it also seems to demonstrate that possession of
a learned technique is not sufficient for possession of an ability.

What of know-how? By contrast with propositional knowledge, in particular, it seems that
knowing how is not the result of the exercise of an ability. Rather knowing how seems to relate to
the means by which an ability is exercised. However, it is not qua knowing how simply propositional
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knowledge of the action or its means, although such propositional knowledge may be necessary to
the process of acquiring knowing how. Consider the ability to ride a bike. The exercise of this ability
consists in the use of a learned technique of simultaneously steering (by means of gripping and
turning the handlebars), pedaling (by means of using one’s feet/legs to push down on the pedals in
a rotational movement) and balancing (using one’s body position). However, the action of riding
a two-wheeler pushbike is notwholly constituted by the use of this learned technique. Rather the use
of this technique is a way of riding a bike. Accordingly, since an action is an exercise of an ability,
possession of the ability to ride a bike is not wholly constituted by knowing how to ride it. Thus, as
suggested above in relation to the pianist, one might know-how to ride a bike without having the
ability to do so because, for instance, one had broken one’s leg. In short, prima facie knowing how
should not be identified with propositional knowledge nor with ability.

There is evidently a conceptual distinction in respect of knowing how4 which corresponds to one
made above in respect of ability. This is the distinction between: (1) knowing how to realize a given
end, and (2) knowing how to perform an action (qua action as opposed to quameans to an end not
constitutive of the action). Knowing how in sense (2) consists of the possession of a learned way of
performing an action qua action of that type (e.g. a technique for riding a bike). Knowing how in
sense (1) consists of the application of a learned technique or (in the case of epistemic actions)
intellectual procedure to actions qua means to some end, i.e. in a manner that ensures that these
actions in fact realize the end (e.g. a fisherman’s technique for landing a big fish). I note that activities
manifesting know-how often involve knowing how in both senses, and also that these modes of
knowing how can be in some tension with one another. For instance, the technique for driving a car
might stand in some tension with driving a car in order to win a stock car race, e.g. the latter might
involve deliberately crashing into other cars rather than avoiding crashing into them.

There is the further distinction (mentioned above) in respect of knowing how between learned
techniques with respect to physical actions (e.g. riding a bike) and learned intellectual procedures
(e.g. inferring a proposition by a complex deductive procedure). Roughly speaking, non-epistemic
ends, such as riding a bike, require possession of learned techniques, whereas epistemic ends (e.g.
knowledge of the cure for cancer) require possession of learned intellectual procedures.

As suggested above, knowing how evidently involves more than propositional knowledge con-
cerning a learned technique or intellectual procedure.5 For knowing how entails actual possession of
the technique or intellectual procedure in question.6 It is, of course, a further question whether
application of an intellectual procedure or technique on a given occasion is successful or not, e.g.
a good mathematician might, nevertheless, make an arithmetical error on occasion. Moreover, in
some cases, there might be no conceptual gap between the performance of an action manifesting
know-how and successful performance of such an action, e.g. riding a bike, albeit in such cases there
might still be a distinction between a good and a poor performance.7 In such cases, the performance
of the action is itself the end to which the know-how is the means (even if it also has a further end).

Evidently, most human activities involve an integrated mix of epistemic and non-epistemic
abilities, knowing how, knowledge by acquaintance and propositional knowledge. Consider, for
instance, a diver diving from the high board and intending to do a dive involving a somersault. He
knows various facts, e.g. that he is standing on the high board in a certain position and that there is
deep water beneath him; he has propositional knowledge. He has learned how to dive both in terms
of possession of the learned technique to control the requisite bodily movements (including while
airborne) and of the learned intellectual procedure to calculate, for instance, that there is sufficient
distance to enable him to do a somersault if he springboards himself to a certain height; he has
knowledge how. Among other things, he is aware of (i.e. feels) the board under his feet and, in
particular, the edge of the board; he has knowledge by acquaintance.

A final point regarding abilities and know-how is as follows. Successful performance of an action
that is the exercise of an ability typically requires (in addition to know-how (at least in the case of
non-basic actions)), opportunity (e.g. an available bike in the case of knowing how to ride a bike) and
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the absence of anomalous (relative to the specification of the ability in question) interference (e.g.
there is not a gale force wind blowing which topples the bike).

2. Joint Action and Joint Abilities

In this article, I utilize the collective end theory of joint action since it is serviceable for my purposes
here and other available theories seem less fit for purpose.8 According to the collective end theory,
a joint action consists of two or more individual actions directed toward a collective end (which
might or might not be an epistemic end – see Section 3 for discussion of the latter). Thus, two people
moving a log blocking their pathway is joint action. Here their individual actions are basic bodily
actions and, being merely means to an end, they are essentially instrumental in character. Two
people dancing the tango are also performing bodily actions. However, these actions are not mere
means to an end; they are ends in themselves or, at least, the bodily movements configured in
a certain aesthetic relationship is an end in itself. More complex joint actions involve large numbers
of agents realizing collective ends often by means of the use of equipment of various kinds, e.g.
a team of workers using earth-moving equipment, trucks and the like in order to create a runway for
airplanes. Moreover, the agents performing complex joint actions often do so in their capacity as
institutional role occupants, e.g. as members of an armed force fighting a battle, teams of scientists
seeking a cure for cancer (Ludwig 2017).

According to the collective end theory (Miller 1992, 2001, Chapter 2), roughly speaking, joint
action is constituted by:

(1) A set of interdependent intentional individual actions, e.g. A x-s if and only if A believes B y-s;
(2) A collective end consists of a set of interdependent individual ends to be realized by a state of

affairs, S, e.g. the combination of actions, A x-ing and B y-ing, is the means to bring about S,
and bringing about S is A’s individual end and also B’s individual end;

(3) The interdependence of these individual actions, x and y, is in virtue of the interdependence
of these individual ends, i.e. the performance of these intentional individual actions is a means
to realize the collective end;

(4) The participants in the joint action mutually truly believe the content of (1), (2) and (3).

Armed with this account of joint action, let me turn to the notion of joint abilities. I begin by pursuing
the suggestion made above that not all joint actions consist in the exercise of joint abilities; many
joint actions simply consist in the exercise of a conjunction of individual abilities. Consider four men,
A, B, C and D, pushing a car that has run out of petrol along a road to a nearby petrol station. Assume
that in fact A has the ability to push the car to the petrol station without any assistance from anyone
else; likewise, B has this ability. Let us refer to such an ability – an ability wholly possessed by one
person – as an individual ability. By contrast, C could only do so if C had assistance from someone
else (either A or B or D in the circumstances in question) and, likewise, D could only do so if D had
assistance from someone else (A or B or C in the circumstances in question). Such an ability – an
ability not wholly possessed by one person but rather possessed jointly by two or more persons – is
a joint ability.

Let me now focus on a fourfold distinction. Firstly, as just mentioned, there are abilities possessed
by a collective per se, e.g. the ability of the United States of America to defend itself. Here the ability
is possessed by a single entity and, therefore, the ability in question while it is a species of individual
ability, albeit the entity in question is a collective entity, it is not a joint ability. Henceforth, I refer to
such abilities as group abilities. My focus in this paper is not with group abilities in this sense,
although I do briefly discuss the related notion of group know-how in Section 4 below in the context
of defending my account against potential objections from those of a collectivist persuasion.
Secondly, there are conjunctions of individual abilities. Let us return to our car pushing example.
In this example, neither C nor D is possessed of the individual ability to push the car to the petrol
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station; rather C and D possess this ability jointly. Moreover, as stated above, A is possessed of the
individual (as opposed to joint) ability to push the car to the petrol station; as is B. It follows from this
that whereas A is participating in a joint action, A is only exercising an individual ability; likewise
B. Accordingly, if A and B were to push the car to the petrol station without assistance from anyone
else (without assistance from either C or D in the circumstances in question) then A and B would be
exercising a conjunction of individual abilities, but not a joint ability.

Notice that there is a trivial sense of joint ability. In this trivial sense of joint ability, any joint action
involves the exercise of an ability and, by definitional fiat, if the action is a joint action then the ability
exercised is a joint ability. In the light of what I stated at the outset in respect of the somewhat loose
relationship between abilities and the actions that manifest them – and the requirement to avoid
needlessly proliferating abilities – this definition should be resisted. At any rate, I set aside this trivial
sense of joint ability. Moreover, in order to avoid confusion, I reserve the term ‘joint ability’ for any
joint ability to perform an action that cannot be performed by the exercise of an individual ability
possessed by the individual(s) in question. Thus, ‘joint’ abilities in the trivial sense are individual
abilities (but not joint abilities) exercised in the performance of joint actions. Thirdly, there are
conditional individual abilities; abilities that an individual possesses but only on condition that some
other individual possesses this or some other ability. For instance, a pianist might lose a couple of his
fingers in an accident with a saw and, as a result, lose his ability to play the piano. Fortunately,
a surgeon is near at hand to sew his fingers back onto his hand and, eventually, his ability to play the
piano is restored. Here the restoration of the pianist’s ability is conditional on the surgeon’s ability.
(Moreover, the surgeon might likewise have an ability conditional on some ability possessed by the
pianist, e.g. the surgeon’s ability to learn to play the piano might be dependent on the ability of his
tutor, the pianist.) However, such abilities are conditional individual abilities. Conditional abilities,
unlike joint abilities, are not defined in terms of collective ends and are not necessarily tied to
collective ends. Fourthly, there are, of course, genuine joint abilities – of which more shortly.
However, as has already been made clear, joint abilities are jointly held individual abilities the
exercise of which realizes a collective end. It is the notion of a joint ability that is my focus in this
article.

To reiterate: Thus, far I have distinguished individual abilities (in the sense of abilities wholly
possessed by an individual person, as opposed to a collective entity) from group abilities and set
aside group abilities. I have also distinguished mere individual abilities from conjunctions of abilities
and from conditional abilities, and all three of these notions from joint abilities.

Let us now give further consideration to the car pushing scenario; and, specifically, a version of
the scenario in which A and B jointly push the car to the petrol station without assistance from C and
D. Perhaps A and B are exercising a joint ability of sorts since they might need to coordinate their car
pushing efforts to ensure the car does not veer off the road; something that might happen if, for
instance, A – who is pushing on the left-hand side of the car – pushes too hard relative to B (Birch
2019). Accordingly, we can distinguish the exercise of a mere conjunction of individual abilities
(including in the service of a collective end) from the exercise of a conjunction of abilities necessarily
involving coordination. Let us refer to the latter conjunction of abilities as a jointly coordinated
conjunction of abilities. Jointly coordinated conjunctions of abilities are joint abilities in the sense
that the coordination required for the exercise of these abilities is a joint ability. On the other hand, if
the coordination in question is not necessarily joint then the abilities in question are simply
coordinated conjunctions of abilities. Of course, it might be argued that all coordination is necessa-
rily joint and, therefore, a manifestation of a joint ability.

Jointly coordinated abilities are of two main sorts relevant to us here. Consider a weightlifting
example. Vladimir and Serge jointly lift a single barbell weighing 300 kg. Vladimir lifts one end of the
barbell, Serge lifts the other end, and they need to coordinate their respective individual acts of
lifting in order to lift the 300-kg barbell to the required height. This scenario is importantly different
from the A and B car pushing scenario. Both scenarios are instances of the exercise of jointly
coordinated abilities and of joint action. However, in the weightlifting scenario, but not the car
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pushing scenario, no single participant acting alone has the ability to realize the end in question.
While A could push the car to the petrol station by himself, as could B, neither Vladimir nor Serge
could lift the 300-kg barbell to the required height acting alone. Accordingly, such cases in which
none of the participants has the ability to realize the end in question by acting alone are instances of
jointly coordinated exercises of a joint ability. Others, such as the A and B car pushing scenario, are
merely instances of jointly coordinated exercises of conjunctions of individual abilities.9

In light of the above discussion, we need to distinguish not only joint abilities from mere
conjunctions of individual abilities but also from jointly coordinated conjunctions of abilities that
are not joint abilities. Many joint actions presuppose a jointly coordinated conjunction of individual
abilities but not a joint ability. An important reason for the multiplicity of such joint actions is
efficiency. Consider, for instance, two members of a mortar squad. A drops the mortar bomb down
the tube of the mortar; B then fires the mortar. Both A and B possess the ability to drop the mortar
down the tube of the mortar and the ability to fire the mortar; moreover, A could individually
perform both tasks on any given occasion of mortar firing, as could B. However, it is more efficient for
one to drop the mortar bombs down the tube and the other to fire the mortar.

However, many other joint actions presuppose joint abilities – and, for that matter, joint know-
how (in the sense of joint possession of a learned technique). Consider, for instance, a man and
a woman dancing the tango together. While each dancer performs a somewhat different set of
dance moves (one set constitutive of the male dancing role, the other of the female role), each
performs his or her respective dance moves having as a collective end to do so in a manner that
results in the creation of the dynamic and aesthetic relational configuration definitive of the tango
dance. Accordingly, the joint action of dancing the tango involves a joint ability (and joint know-
how) – as opposed to a conjunction of individual abilities (and individually possessed know-how).
For the collective end of the joint action of dancing the tango consists not simply of the conjunction
of the individual dance moves of the male dancer and those of the female dancer, nor of this in
conjunction with joint coordination of their actions, but also of the (dynamic, aesthetic) relation
between these two sets of dance moves. This relational configuration – call it the tango dancing
relational configuration – involves two relata; the male dancer performing the male dance moves
and the female dancer performing the female dance moves. However, being a relational configura-
tion, the tango dancing relational configuration cannot be reduced to its relata; it cannot be reduced
to the mere conjunction of the set of dance moves of the male dancer and those of the female
dancer (nor of these dance moves taken together with their respective efforts to ensure coordina-
tion). For the same reason, the end of creating the tango dancing relational configuration cannot be
realized by one person dancing alone. Obviously, one person dancing alone does not in and of itself
constitute a two-person relational configuration, and even a dancer who knows both the male and
the female dance moves cannot be in two places at the same time – the ability that would be
required for one person to simultaneously constitute the two relata. Moreover, the joint action of
dancing the tango involves joint coordination. So it is a species of jointly coordinated exercise of
a joint ability.

As already mentioned, in many joint actions, including ones such as dancing the tango, there is
a need to coordinate the individual actions constitutive in part of the joint action. Participants in
many joint actions adjust their individual contributory actions in response to the individual actions of
other participants in that joint action and do so as part of a reciprocal process to ensure precise
coordination. As also mentioned, such reciprocal adjustments might be held to be the exercise of
a joint ability, and necessarily so. On the other hand, it might be argued that in many cases such
adjustments can be reduced to a conjunct of two sets of individual actions without relational
remainder and so there is no need to posit a joint action of coordination and, therefore, a joint
ability. I will not attempt to adjudicate this issue here, and for ease of expression will only refer to
coordinated exercises of joint abilities, or of conjunctions of individual abilities, i.e. the coordination
in question might or might not be joint.
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As argued above, joint actions in which the content of the collective end consists in part in
a relation between the participants in the joint action in question, such as the tango dancing
example, involve joint abilities. On the other hand, joint actions performed by agents each of
whom could have realized the end of the joint action in question by acting alone (and which do
not involve coordination that relies on a joint ability) do not involve joint abilities. However, there are
more problematic cases; instances of joint action manifesting abilities which are neither clear-cut
cases of joint abilities nor of mere conjunctions of individual abilities. The issue here turns in large
part on the nature and strength of the notion expressed by the term, ‘could have’, in the instances of
joint action in question.10

The notion of ‘could have’ is complex and an analysis of it here would take me too far afield from
my concerns in this article. However, the following remarks are in order. We can distinguish between
‘logically could not’ and ‘causally could not’ (although I do not mean to imply that these are
exhaustive of categories of ‘could not’). If no agent by acting alone logically could realize the
collective end realized by the joint action in question then the abilities exercised in the performance
of that joint action would be joint abilities. Our tango dancing example is a case in point. What of
causally could not? Here matters are less clear-cut. Consider, for instance, the building of a house by
an architect, engineer, carpenter and bricklayer. Assume that each of these individuals only has one
kind of know-how (learned technique) relevant to the joint activity, e.g. the bricklayer knows how to
lay bricks but does not know-how to design a building. Assume also that the acquisition of any one
of these techniques would take years. In most conversational contexts concerning the building of
houses, it would be correct to claim that none of these individuals has the ability or know-how acting
on his own to build a house (and misleading to claim otherwise), yet they do have the joint ability
(and joint know-how) to do so. However, in some conversational contexts, the reverse might be the
case. Suppose, for instance, that we are having a conversation about the careers that Jones the
bricklayer, Smith the architect, etc. might have pursued, and make the point that each of these
individuals could have learned all the techniques necessary to enable him to become a one-man
house builder. In this conversational context, it might make sense to go on to claim that their joint
action of building the house merely manifested their possession of a conjunction of individual
abilities.11 After all, each could have built the house on his own, albeit only if he acquired all the
relevant techniques (a possibility, even if an unlikely one).12

Armed with this account of joint abilities (and joint know-how), let us now turn to joint epistemic
abilities. I begin by distinguishing a number of different categories of knowledge and, therefore by
my lights, of epistemic action and epistemic abilities.

3. Epistemic Abilities, Epistemic Know-How and Epistemic Action

There is a familiar threefold distinction between propositional knowledge, knowledge by acquain-
tance (acquaintance knowledge) and knowing how. While the definition of propositional knowledge
is a matter of extensive analysis and debate (e.g. in respect of Gettier’s problem) for my purposes
here I assume that propositional knowledge consists in (at least) justified true belief. Thus, agent
A has propositional knowledge that her cat is on the mat if: A believes that her cat is on the mat, it is
true that her cat is on the mat, and A has been informed by her mother that her cat on the mat.

In part by way of response to Gettier’s problem, Ernest Sosa argues persuasively that knowledge
requires that one’s true belief be acquired because of the competent use of a reliable method (Sosa
2015). Many, but by no means, all, of the methods in question are learned intellectual procedures or
involve learned intellectual procedures. To the extent that they do they involve know-how, at least
on my account of know-how.

Perhaps one should add that the reliable method (which might be or might involve an intellectual
procedure) in question should be one that yields justifications that are accessible to the knower. That
is, a justification of the required sort is not a ‘black box’, but is accessible to the knower. For instance,
a machine-learning algorithm based on big data concerning high volume crimes might reliably
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predict crime patterns, but might not be justification-accessible to police. Accordingly, propositional
knowledge consists of a true belief which is the result of the successful exercise of an epistemic
ability to competently use a reliable, justification-accessible method – and the method in question
may well be, or involve, a learned intellectual procedure. In short, propositional knowledge consists
of true belief which is the result of the successful exercise of an epistemic ability which exercise
often – but by no means always – consists in part in the use of know-how.

What of acquaintance knowledge? Acquaintance knowledge does not consist in a truly believed
proposition (justified or otherwise), but rather in the direct experience of an object or person, e.g.
A perceives his own hand.13 Moreover, acquaintance knowledge does not necessarily involve
a justification on the part of the knower. It is sufficient that the knower is (so to speak) directly
aware of reality.

By contrast with propositional knowledge, in particular, knowing how is not the result of the
exercise of an ability. Rather, knowing how relates to the means by which an ability is exercised. As
we saw above, know-how consists of the possession of a learned technique or intellectual procedure
deployed in the exercise of the ability. This knowledge is practical in that it is manifest in the action
itself, and in the use of the technique or procedure, in particular, qua knowing how, it is not simply
propositional knowledge of the action or of its means, although such propositional knowledge may
be necessary to the process of acquiring knowing-how or to its use.

In relation to knowing how there are a number of distinctions to be made. As mentioned above,
the exercise of the ability to perform basic actions, such as raising one’s arm, typically does not
involve the application of a learned technique and, therefore, does not involve know-how. Likewise,
the exercise of basic epistemic abilities, such as sight, typically does not involve a learned intellectual
procedure. However, the exercise of an ability to perform a non-basic action, such as riding a bike,
using a microscope or performing a task constitutive of an institutional role, e.g. interviewing
a suspect, typically involves the application of a learned technique and/or intellectual procedure
and, therefore, the application of know-how. Moreover, some kinds of knowing how are essentially
epistemic since their constitutive ends are epistemic, e.g. knowing how to use a microscope (a
device, let us assume, that enables acquaintance knowledge of very small objects not otherwise able
to be seen). Other kinds of know-how are not essentially epistemic since their constitutive ends are
not epistemic, e.g. knowing how to drive a car.

Note that know-how that is not essentially epistemic may involve a sub-task the performance of
which requires essentially epistemic know-how, e.g. knowing how to play Bach on the organ may
require knowing how to read music. Note also that in this article I assume that none of these three
categories of knowledge (propositional knowledge, knowledge by acquaintance and know-how) is
reducible to one of, or a combination of, the other categories (Bengson, Moffett, and Wright 2009).
For instance, know-how does not simply consist in propositional knowledge.

In the light of this threefold distinction between propositional knowledge, acquaintance knowl-
edge and knowing how, and the further distinction with respect to knowing how between epistemic
know-how and know-how that is not epistemic, let us now turn directly to a consideration of
epistemic actions.

Roughly speaking, as mentioned above, epistemic actions are actions the constitutive end of
which is to acquire knowledge.14 In the case of propositional knowledge, epistemic actions are
actions the constitutive end of which is to acquire propositional knowledge, i.e. justified true belief.
Thus, A asks himself whether or not that p and, in pursuit of the answer to this question, sets in train
the following (simplified) process (assuming all goes well): (i) A seeks evidence in relation to the
question as to whether p or not p; (ii) On the basis of this evidence, A judges (let us assume) that p;
(iii) As a result of making this judgment, A comes to have the (justified) true belief that p.

Naturally, there are justified true beliefs that are not the result of judgement but rather of more or
less automatic cognitive processes, e.g. true beliefs about the objects in one’s immediate visual field.
As already mentioned, such epistemic actions while they are exercises of an ability, they do not
necessarily involve knowing how, since they may well not consist in the application of a learned
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technique or intellectual procedure. However, my main concern here is with justified true beliefs that
are the result of judgements that rely not only on evidence but on a learned intellectual procedure
with respect to evidence, i.e. rely on epistemic know-how. It is important here to stress that
judgment in the sense required here is an action (Sosa 2015). Specifically, judgment is an act of
coming to truly believe something (the proposition that p, let us assume) on the basis of evidence.
Moreover, coming to truly believe that p on the basis of evidence (including via an intellectual
procedure) is action in two respects. Consider a detective, D, who is seeking to determine the identity
of the Yorkshire Ripper (a serial rapist and murderer).

(1) D intentionally gathers evidence having as an end to know who the Yorkshire Ripper is, e.g.
physical evidence, the testimonial evidence of people who were in the vicinity of the attacks.
D is performing an epistemic act of the following form. D decides that D will come to have
a true belief with respect to some matter, as opposed to not having any belief with respect to
that matter, and is acting on this decision. This is a decision between (intentionally) coming to
have a true belief and (intentionally) continuing to be in a state of ignorance.

(2) D makes an evidence-based all things considered judgement (a mental act) that Sutcliffe is
the Yorkshire Ripper (as opposed to the judgment that Sutcliffe is not the Yorkshire Ripper)
and does so having as an end the truth of the matter. D is performing a second kind of
epistemic act and it has the following form. D is deciding between p and not p; but in doing
so, D is still aiming at truth (and, therefore, not aiming at falsity). Importantly, D is not deciding
to believe what D thinks is false; nor is D deciding to believe that p irrespective of the
evidence.

Let me now offer some additional remarks concerning acquaintance knowledge and epistemic
know-how. Acquaintance knowledge often (but not always) results from the performance of inten-
tional epistemic actions the constitutive end of which is to acquire acquaintance knowledge of some
object or person, e.g. in intentionally looking at object O in his visual field A comes to see his old
friend, B. Naturally, acquaintance knowledge does not necessarily result from intentional actions; it
can be the consequence of more or less automatic cognitive processes, e.g. A’s acquaintance
knowledge of a large, dog barking at A is, let us assume, automatically acquired when the dog
presents itself to A at the center of A’s immediate visual field and well within A’s earshot.15 Further,
with respect to those intentional actions that consist in coming to have, or result in, acquaintance
knowledge, although they are exercises of an ability, they are not necessarily manifestations of
(epistemic) know-how, since they do not necessarily involve the application of a learned technique
or intellectual procedure.

Regarding epistemic know-how, consider the epistemic action of using a microscope having as an
end acquaintance knowledge of the very small object magnified by the microscope. This epistemic
action is an exercise of an epistemic ability but is also the application of a learned technique and an
intellectual procedure; accordingly, it is the application of epistemic know-how. Here we need to
keep in mind the distinction between performing a token action primarily in order to realize the
constitutive end of actions of the type in question and performing that token action primarily in
order to realize some other end. Consider an epistemic action, the end of which is primarily to
exercise the agent’s epistemic ability rather than primarily to come to have acquaintance knowledge
of some object, e.g. using a microscope in a training program. It might be claimed that such token
actions are not essentially epistemic. However, in the cases of interest to us here they are (at least)
derivative from action (types) and abilities that are essentially epistemic. Thus, using a microscope in
a training exercise derives its end or purpose from the more fundamental activity of using
a microscope in order to come to possess acquaintance knowledge. Indeed, in realistic training
programs, the trainee will acquire acquaintance knowledge of the object magnified by the micro-
scope, even if the trainee’s coming to have this knowledge on the occasions in question is not the
primary purpose of the exercise.
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Although I have distinguished propositional knowledge, acquaintance knowledge and essentially
epistemic know-how, and assumed that none of these is reducible to any of the others (or
a combination thereof),16 it is important to stress that instances of each of these three categories
of knowledge frequently stand in means/end relations to instances of one or other or both of the
other two categories. Thus, knowing-how to use a microscope might be the means to coming to
possess acquaintance knowledge of some pathogen, and this acquaintance knowledge might be in
turn a means to one’s coming to possess propositional knowledge with respect to this pathogen
and, ultimately, know-how in relation to the development of a vaccine to combat it.

4. Joint Epistemic Abilities

In Section 1 I distinguished abilities from know-how. In Section 2 I introduced and analyzed the
general notion of joint ability. In Section 3 I distinguished various categories of knowledge and,
correspondingly, of epistemic action. In this section, my concern is with an important species of joint
ability, namely, joint epistemic ability (and, relatedly, joint epistemic know-how). It might be held that
the notion of an individual (as opposed to joint) epistemic ability is sufficient to explain our
possession of all forms of propositional knowledge, acquaintance knowledge and knowledge how
and, in particular, social forms of these, e.g. mutual knowledge.17 As we saw in Section 2, a mere
individual ability is one wholly possessed by an individual person; a single person who by acting
alone performs an action which realizes the individual’s end is exercising an individual ability.
Likewise, an individual epistemic ability is one wholly possessed by the individual knower.
However, individual epistemic abilities do not appear to be able to accommodate all forms of social
knowledge and, in particular, some forms of social knowledge that consists in, or result from, joint
epistemic action.18

Consider the above-mentioned scenario regarding the Yorkshire Ripper. Suppose detective
D comes to know that Sutcliffe is the Yorkshire Ripper, but in doing so D relies in part on a DNA
match between blood found on Sutcliffe and blood found on a victim. (Naturally, D also relies in
part on other forms of evidence, e.g. testimony regarding the time and place of the attacks relative
to Sutcliffe’s movements, and so on.) Therefore, D relies on the testimony of a forensic scientist
and, indeed, on the reliability of the science of DNA profiling; yet D, let us assume, has very limited
understanding of the science of DNA profiling. Accordingly, D’s knowledge that Sutcliffe is the
Yorkshire Ripper is the result of joint epistemic action involving the exercise of a variety of
epistemic abilities and associated know-how possessed by forensic scientists, interviewers and
so on. Doubtless, many of these epistemic abilities and know-how are possessed by D, e.g.
interviewing know-how. However, in practice, given the large numbers of witnesses, suspects,
etc. to be interviewed, physical evidence to be gathered, lines of inquiry to be pursued and, more
generally, the massive amount of information to be collected and analyzed in a major crime
investigation of this sort, D could not perform the joint epistemic action in question by acting
alone. Most important, the knowledge that D comes to possess, i.e. that Sutcliffe is the Yorkshire
Ripper, relies in part on an epistemic ability and associated know-how possessed by forensic
scientists with expertise in DNA profiling, but not possessed by D. Moreover, the forensic scientists
do not necessarily possess the interviewing and other investigative know-how of the detectives. In
short, the joint epistemic action that yields the knowledge that Sutcliffe is the Yorkshire Ripper
consists in the exercise of joint epistemic ability. In this general respect joint epistemic action is no
different from joint non-epistemic action; both categories of joint action have many instances in
which the joint actions performed consist in the exercise of joint abilities and joint know-how
(albeit in the case of joint epistemic action, joint epistemic abilities and joint epistemic know-how),
as opposed to mere conjunctions of individual abilities (or even jointly coordinated conjunctions
of abilities).

Moreover, as we saw in the case of non-epistemic joint abilities, there are instances of joint
epistemic action manifesting abilities which are clear-cut cases of joint abilities, instances of joint
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epistemic action manifesting abilities which are clear-cut cases of mere conjunctions of individual
abilities (or jointly coordinated mere conjunctions of individual abilities), and instances of joint
epistemic action manifesting abilities which are neither clear-cut cases of joint abilities nor of
conjunctions of individual abilities (jointly coordinated or otherwise). Consider some examples. It
is certainly logically possible, even if highly improbable, that all the members of the investigative
team, including D, are each possessed of all the epistemic abilities and associated know-how of all
the other members of the team, e.g. the detectives have both interview know-how and DNA profiling
know-how. Moreover, there are some instances of joint epistemic action in which the participants
must exercise joint abilities by virtue of institutional requirements that could have been otherwise.
Consider the institutional requirement for independent replication of experiments. The reliability of
experimental results is assured by the independent replication of experiments. While the ability to
replicate an experiment is presumably an individual ability, the independent replication of experi-
ments presupposes multiple scientific experimenters. Since one scientist acting on his own cannot
meet the institutional requirement of independence, this procedure manifests a joint epistemic
ability.

A further point to be made here with implications for determining whether the abilities manifest
in joint epistemic action are joint abilities or conjunctions of individual abilities arises from con-
sideration of variations in the conceptual structure (so to speak) of different joint epistemic actions.
In our above example, the detectives and forensic scientists have different but interlocking – jointly
exercised – epistemic abilities and know-how, e.g. interviewing know-how, DNA matching know-
how. However, joint epistemic action does not necessarily involve separate epistemic processes
manifesting diverse epistemic abilities with the integration of the epistemic results only at the
completion of these separate processes. Joint epistemic action can consist of a single deliberative
process of integrated, interactive epistemic action in which the same epistemic ability is manifested
by all participants, e.g. a team of intelligence analysts sharing intelligence and testing hypotheses
regarding their enemy’s strategy. The deliberation of intelligence analysts often involves the use of
material representations, such as maps, models, diagrams and drawings, to aid the process in respect
of illustration of claims, elaboration of hypotheses and exploration of new lines of inquiry (Bjorndahl
et al. 2014). Such use of material representations amounts to the application of know-how. In such
a process it might be the case that the ability manifested was a jointly coordinated conjunction of
individual abilities in the sense that each participating agent had the same type and extent of
epistemic ability as every other participating agent. However, it might be a joint ability if, never-
theless, the epistemic results of the deliberative process in question could not have been achieved
by one epistemic agent acting (i.e. thinking) alone.

In Section 3 we concluded that epistemic action that results in knowledge consists in the
successful exercise of an epistemic ability to competently use a reliable, justification-accessible
method (which may well be an intellectual procedure). Here it is important to distinguish between
possession per se of such an epistemic ability and the ability to determine whether someone else
possesses or does not possess the ability in question. Likewise, it is important to distinguish between
the successful exercise of an epistemic ability to competently use a reliable, justification-accessible
method and the unsuccessful exercise of this ability.

Speaking generally, it is more likely that if A is a person possessed of such an epistemic ability and
associated know-how, e, and B is not possessed of e, then A will be better placed than B to determine
whether a third agent, C, is or is not possessed of e. This is evidently true, for instance, of forensic
scientists possessed of the epistemic ability and associated know-how to engage in DNA profiling.
However, in some cases, it might be possible for B to determine whether C has e, notwithstanding that
B himself is not possessed of e. For instance, B might be able to rely on A’s testimony to this effect –
supposing A is a forensic scientist. Likewise, speaking generally, it is more likely that if A is a person
possessed of such an epistemic ability and associated know-how, e, and B is not possessed of e, then
A will be better placed to determine whether or not an exercise of e is successful or unsuccessful.
(Consider, again, our forensic scientist example.) However, in some cases, it might be possible for B to
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determine whether C has successfully or unsuccessfully exercised e, notwithstanding that B himself is
not possessed of e. For instance, B might be able to rely on A’s testimony to this effect.

One response to the above recourse to testimony as a substitute for actual possession of an
epistemic ability and associated know-how in the contexts in question is that testimonial knowledge
(as opposed to mere true belief) must be in part based on the ability of the hearer (the person reliant
on testimony) to assess the competence of the speaker (the one providing the testimony)19

Specifically, the hearer must have knowledge of what the ability to competently use the reliable
method (involving, as it does, a learned intellectual procedure) being used by the speaker consists of.
In short, the emphasis should be on knowledge of the reliable method (and constitutive-learned
intellectual procedure); if one understands a reliable method consisting in part of a learned intellec-
tual procedure and/or learned technique – and perhaps can use it, i.e. one has know-how – then,
other things being equal, one can determine whether someone is competent in the use of that
method and also whether the use of the method has been successful or not.

Thus, detective D in our above scenario has, we have assumed, knowledge in this sense of the
interview methods used by the detectives who provide D with the testimonial evidence that
D makes use of in his judgment that Sutcliffe is the Yorkshire Ripper. Therefore, D has the ability
to undertake such an interview process himself (including the ability to perform speech acts and
engage in inductive and deductive reasoning) and D obviously has the ability to perceive and,
therefore, the ability to understand the perceptual claims made, for instance, by eye-witnesses.
However, in our scenario (as described above) detective D is apparently not in a position to assess
the competence of the forensic scientist asserting the DNA match since – unlike, for instance,
ordinary perception, performance of speech acts, inductive and deductive reasoning or, for that
matter, interviewing methods – D1 does not understand the scientific method (consisting, in this
case, in part of a learned intellectual procedure and a learned technique) in question, let alone be
possessed of the requisite know-how. DNA profiling is a ‘black box’ as far as D is concerned.

At this point, two related problems loom. A great deal of epistemic action, including much of the
research conducted by scientists, involves the kind of epistemic division of labor evident in our
detective scenario. Yet it might now seem that neither D nor anyone else involved in this ‘successful’
investigation can have come to be in possession of the knowledge (as opposed to the true belief)
that Sutcliffe is the Yorkshire Ripper. This ‘knowledge’ is, of course, in large part dependent on
testimony. However, the chain of testimony is apparently broken by virtue of the lack of under-
standing of D and other key participants in the investigation of some of the reliable epistemic
methods upon which this ‘knowledge’ is based; their lack of understanding of DNA profiling, in
particular.

Moreover, this lack of understanding of D and other participants of the epistemic methods relied
upon also calls into question the view that epistemic action involving this kind of division of labor
constitutes genuine joint epistemic action (and, given the methods including learned intellectual
procedures, genuine joint know-how). Genuine joint epistemic action (and genuine joint know-how),
it might be argued, requires that the participants understand the nature of the epistemic actions that
constitute the means to their (collective) epistemic end. After all, if I do not understand the nature of
an epistemic action that others are to perform as part of the means to realize a collective epistemic
end, what confidence can I have that others performing the epistemic action in question (given that
I perform my own contributory epistemic action) will realize the end? Naturally, I could hope that the
desired epistemic outcome will eventuate, but hopes are not necessarily ends or goals. Moreover,
there seems to be an important difference in this respect between kinetic (i.e. non-epistemic) joint
actions and epistemic joint actions. For I can realistically believe that the collective end of a non-
epistemic joint action will be realized – notwithstanding my lack of understanding of the nature of
the contributory kinetic actions of others – since, for instance, I can often simply verify by perception
that the state of affairs that constitutes the realization of the end has in fact come into existence and,
in doing so, I may well rely on my memory of what has happened in the past. Thus, I can realistically
believe that we will perform the joint non-epistemic action of blowing up a bridge on a given
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occasion, notwithstanding that I do not understand the nature of your causally contributory action
of, say, pressing a button on your hand-held computer which is immediately followed by the
explosion, since this is what has always happened in the past. However, matters seem to be different
in the case of joint epistemic actions. For in the case of joint epistemic actions the knowledge
constitutive of the realized collective end would not be knowledge unless a transparent justification
was available to participants. Or so it seems.

At this point, one might be inclined to give up on the notion of joint epistemic action (and joint
know-how) in favor of the collectivist notion of group epistemic action (and group know-how
(Palermos and Tollefsen 2018)20). Moreover, on this collectivist view, joint epistemic action – now,
group epistemic action – would consist of an exercise of a group ability (and, in the cases of interest
to us here, group know-how) rather than of an exercise of joint epistemic abilities (and joint
epistemic know-how). However, here as elsewhere (Miller and Makela 2005), this maneuver does
not really help but instead simply creates the additional problem of the epistemic relationship
between the group per se and the individual members of the group. Do the individual members of
the group understand the nature of the group action? Presumably, they do not. Does the group
per se understand the nature of its own epistemic action or that of the epistemic actions of its own
members? If so, it is very mysterious as to how it does. In any case, there is no need to posit group
epistemic action and group epistemic abilities (or group know-how) to resolve these problems.

For the argument to these problematic conclusions – that epistemic actions involving this kind of
epistemic division of labor do not yield knowledge (but perhaps only true belief) and do not
constitute genuine joint actions (specifically, joint epistemic actions) – rests on a very strong claim;
the claim that to know that some epistemic method is reliable one has to fully understand it. I note
that this claim is weaker than the claim that one has to have the know-how or ability to use it. This
latter is a very strong claim and quite implausible. However, even the former weaker claim making
full understanding a requirement should be resisted. In order to know that some epistemic method –
and, in particular, an epistemic method involving a learned intellectual procedure – is epistemically
reliable it is not necessary to fully understand it; an extent of understanding that is less than complete
is often sufficient.

Let us first consider an example of joint epistemic action in which each participant has less than
complete knowledge of the actions of the other participants and/or of the outcome. Suppose two
spies each steal separate documents, but each does not know the content of the other document,
e.g. one spy steals an encoded list of enemy spies and the other spy steals the decoding manual (the
numbers in the encoded list are correlated with the names of the enemy spies). The spymaster, let us
assume, combines the content of both documents (utilizing the intellectual procedure of decoding),
thereby enabling identification of the list of enemy spies. Nevertheless, the spymaster is not fully
aware of all the actions each of the spies took to retrieve the documents; perhaps the spymaster does
not even want to know (if, for instance, these actions include unlawful ones). There is joint epistemic
action on the part of the two spies and the spymaster, if each has as a collective end to identify
enemy spies and some knowledge of the nature of the tasks of each of the participants involved in
realizing this end, even if only the spymaster ultimately comes to know who those enemy spies on
the list are.

Let us now return to our detective example. There is an importance difference between our spy
example and the detective example. Whereas in the spy example the participants do not have
complete knowledge of the actions of all the participants and of the epistemic outcome of their
actions, in the detective example, D (and some other participants) do not have a complete under-
standing of a highly specialized scientific method (involving a learned intellectual procedure and
learned technique) relied upon to realize the collective epistemic end (to determine the identity of
the Yorkshire Ripper). By analogy with the spy example, D does not need to have a complete
understanding of DNA testing. Rather D simply needs to have an extent of understanding of DNA
testing that is sufficient for D to satisfactorily undertake his own epistemic role, including an
understanding of the (collective) epistemic end served by that role and, perhaps, whether or not it
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has been realized. As outlined above, D’s role consists in part, but crucially, in making the evidence-
based judgement that Sutcliffe is (or is not) the Yorkshire Ripper. What extent of understanding
would be sufficient for D to satisfactorily undertake this role? I suggest the following minimal extent
of understanding. Firstly, D ought to know what DNA testing is under some description sufficient for
him to identify it and individuate it from other epistemic methods that he relies upon. For instance,
D has a rudimentary understanding of what DNA is, what blood samples are, what the nature of the
tests used to determine it are, etc. Secondly, D ought to know, i.e. have justified true belief (see
Section 3), that DNA testing is reliable. For instance, D knows it is reliable because he knows that its
results are consistent with the results of other epistemic methods that he does fully understand, and
because its reliability has been established by others whose testimony he has reason to trust.

5. Conclusion

In this article, I have distinguished between abilities and knowing how, introduced the notion of joint
abilities, and distinguished joint abilities from joint know-how. Joint abilities are abilities possessed
by individual agents; however, they are possessed jointly. I have also introduced and analyzed the
notion of joint epistemic abilities – the exercise of which consists of joint epistemic action. Joint
epistemic actions yield collective knowledge of various kinds and many, but by no means all, joint
epistemic actions consist of the exercise of joint epistemic abilities. Finally, I have addressed some
problems that arise for my notion of joint epistemic abilities in contexts involving a division of
epistemic labor, and especially the exercise of scientific expertise.

Notes

1. For criticisms of knowing how as an ability see Stanley and Williamson (2001). For a good overview see Yuri Cath
(2019).

2. I do not mean to imply that call cooperative epistemic enterprises consist wholly of joint epistemic actions. There
is much epistemic action that is individual and not joint; and there is much cooperative epistemic action that is
not joint because, for instance, the cooperation in play is of a weaker kind than that definitive of joint epistemic
action. In this respect, joint epistemic action is similar to joint non-epistemic action. See Section 2 for definition
of joint action in terms of a collective end.

3. Perhaps a basic ability can be acquired without requiring for its exercise a learned technique.
4. Here the action, or way of performing the action, is under one’s control, at least in normal circumstances. Thus,

digesting food might be an action that is a means to an end one has, i.e. to continue living, but it is not a learned
means and it is not under one’s control.

5. The application of both learned techniques and intellectual procedures often involve rule following, albeit the
‘rules’ in question not be formal rules but mere rules of thumb. Certainly, if they involve rule following this might
explain why they need to be learned.

6. Arguably, the distinction between intellectual abilities and possession of an intellectual procedure cannot be
made out in the case of simply intellectual abilities such as simple deductive abilities. If so, in these cases, the
distinction between intellectual abilities and intellectual know-how collapses. Perhaps this is because such
simple deductive abilities are basic intellectual abilities.

7. Consider the following kind of example by Bengson andMoffett (2007). Perhaps a mathematician can know-how
to solve a complex theorem but not have the ability to do so; it is too complex. However, on my account, while
the mathematician has possession of a learned intellectual procedure his deployment of the procedure is
unsuccessful due to his lack of the requisite intellectual ability in the application of that procedure in very
difficult cases. So his lack of ability does not consist in his lack of possession of a learned procedure but in his
inability to apply the procedure in a difficult, because very complex, case. So in such cases knowing how does
not exhaust ability.

8. Michael Bratman’s theory of joint action (2014), for instance, posits intentions with respect to the actions of other
participating agents but this is implausible in the case of large scale, long-term epistemic projects, such as the
human genome project, in which researchers who participate in a later stage of the project may not have any
contact with those who participated in an earlier stage. Accordingly, the later stage participants could not have
intended the actions of the participants in the earlier stage.

9. There are also mixed cases, such as the A, B, C, D car pushing scenario.
10. For a useful discussion of this problem, albeit in normative contexts, see Griffin (2015), Chapters II and III.
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11. Another more plausible way of describing this kind of example might be to distinguish between capacities and
abilities, and claim that while none of these individuals is possessed of the ability (acting alone) to build a house,
each may have the capacity to do so.

12. This assumes, of course, that their coordination of the exercise of the conjunction of their individual abilities
does not itself involve a joint ability, i.e. the joint ability to coordinate.

13. In speaking of direct experience I do not mean to commit to direct realism, as opposed to indirect realism. Such
theories belong to the second order of analysis, as opposed to the first order commonsense level.

14. Strictly speaking, epistemic actions, being actions, are intentional. Thus, acts of inferential judgements are
intentional. So judgements are voluntary actions (Miller 2016; Walker 1996). See also Montmarquet (1993)
Chapter 1 for a related defence of the sort of view I am here espousing. See further Christian Stern’s reply
(1997). Walker replied to Stern in ‘The Voluntariness of Judgment: A Reply to Stern’ (1998). For a more recent
treatment favourable to my own view and that of Montmarque and Walker see Keith Frankish (2007).

15. Such acquaintance knowledge is a manifestation of a perceptual ability or, perhaps capacity, to receive and
process visual data. At any rate, exercises of this ‘ability’ are, therefore, not necessarily intentional actions.

16. See Birch (2019) on the issue of the reducibility of joint know-how.
17. Roughly speaking, A and B have mutual knowledge that p if and only if A knows that p, B knows that p, A knows

that B knows that p, and so on (Smith 1982).
18. For an account of joint epistemic action see Miller (2015, 2018). Here, as elsewhere, those of a collectivist

persuasion have argued against individualist accounts by positing abilities that attach to collective entities
per se. I do not have the space to deal with this issue in detail here, although see my remarks on this later in this
section. However, I note that one familiar, influential form of argument does not work. Consider the following
example. A jury finds the defendant not guilty on the basis of the evidence but only because hearsay evidence is
excluded; each member actually believes the defendant is guilty (in part on the basis of hearsay evidence).
J. Kallestrup (2016) offers the following analysis of this scenario: each member of the jury believes that the
defendant is guilty, but the jury believes that the defendant is not guilty. Accordingly, we have an irreducibly
collectivist belief and, potentially, an underlying collectivist epistemic ability. But this analysis in incorrect. The
correct analysis is: each member believes that the defendant is factually guilty and each member also believes
that the defendant is legally not guilty (given that hearsay evidence is excluded).

19. Or perhaps on the ability of the hearer to assess the incompetence of the speaker, if competence is the default
assumption. Perhaps competence is the default assumption in cases in which the speaker has some form of
accreditation, e.g. a degree in forensic science in our above example.

20. Note that Palermos and Tollefsen do not distinguish between group abilities and group know-how.
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