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1. Introduction

Philosophers sometimes claim that causation or ‘causal contribution’
is something there can be more or less of (Mumford 2013, Braham and
van Hees 2009, Sprenger 2018, Demirtas 2022, Bernstein 2017, Moore
2009, Goh 2023, Mumford and Anjum 2011, Northcott 2005). They
claim that it is perfectly sensible to ask whether nationalism was more
of a cause of the First World War than was militarism, or whether A
made more of a causal contribution to the writing of the paper than
did B. Some such authors go further, claiming that either relative or ab-
solute causal contribution is measurable: it makes sense to ask whether
A’s causal contribution was twice that of B, or whether A’s contribu-
tion was greater or less than 23%, and so on. And, of course, we might
expect perfectly sensible questions to have perfectly sensible answers.
Presumably in these kinds of case the correct answer is whatever is de-
livered by the correct theory of degree of causation or causal contribu-
tion. We'll call such theories ‘degree-theoretic’ theories, and we’ll call
the general view that the extent or degree of causation or causal con-
tribution is measurable a ‘degree-theoretic’ conception of causation.

According to Mumford “the scalarity of causes must be accommo-
dated” (2013: 111). On the contrary, we will argue that the degree-
theoretic conception of causation is misguided. None of the reasons
philosophers have adduced for thinking that a degree-theoretic concep-
tion is needed are good reasons. Moreover, different degree-theoretic
theories deliver very different results—and, while a given theory’s re-
sults might do the job required by some particular alleged need, it is
unclear why we should privilege one such alleged need over the oth-
ers, and hence unclear how we might rationally decide between the
rival degree-theoretic theories.

Our first claim is this: we can happily grant that the demand for
a degree-theoretic conception of causation is a legitimate demand for
something that comes in degrees, but it is not necessary that what needs
to come in degrees is causation (or causal contribution). The various
features of the world that different degree-theoretic theories take to
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deliver degrees of causation are genuine features of the world. So, we
can appeal directly to the relevant feature of the world to do whatever
must be done. There is, then, no work for the notion of degree-theoretic
causation to play and so positing such causation is unnecessary.

Our second claim is this: not only is it unnecessary to posit degree-
theoretic causation but degree-theoretic causation cannot in fact play
the roles that motivate those who posit it. Thus, insofar as one is moti-
vated to posit degree-theoretic causation because one sees that it is im-
portant that these roles are played, one shouldn’t posit degree-theoretic
causation as the thing that plays those roles.

A look ahead. In §2, we consider the various reasons offered in the
literature for thinking that causation comes in degrees, and we clas-
sify them into three arguments, and briefly justify our later focus on
just one of them, ‘the Practice Argument’. In §3, we provide a (non-
exhaustive) survey of theories of degree of causation and briefly say
something about how and why they deliver very different results from
one another. In §4, we argue that the Practice Argument fails to es-
tablish that causation comes in degrees. In §5 we argue not only that
causation needn’t be understood to come in degrees, but that it oughtn't.

2. Arguments in favour of a degree-theoretic conception of causa-
tion

Before proceeding, it’s worth offering two clarifications. First, our con-
cern in this paper is with “token” or ‘actual’ causation: causation be-
tween particular events (or whatever your preferred relata are), and
not causation at the ‘type’ level. For what it’s worth, the claim that
type-causation comes in degrees—or at least relative strength (as in
‘smoking is a stronger cause of heart disease than is obesity in the UK
population’)—strikes us as plausible, and nothing we say is incompat-
ible with it.

Second, we have so far been talking about (purported) degrees of
‘causation, or causal contribution’, and this distinction requires expla-
nation. A relation can be collective (as in ‘Bob and Alice surrounded
the tree’—something neither of them individually does) or distributive
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(as in ‘the orange and the banana are sitting on the table’—something
they each individually do). We can make the same distinction when it
comes to causation. We could take the sentence ‘x and y caused z’ to
imply that x individually caused z, and so did y: that’s the distributive
reading. Or (setting aside cases of overdetermination) we could take it
to imply that x and y collectively caused z.

Many theories of causation take the distributive approach; on a dis-
tributive view, ‘x caused z’ and ‘x was a cause of z’ are synonyms. By
contrast, Alex Kaiserman (2016) takes a collective approach: to say that
x is a cause of z is to say that x is one of the several events that collec-
tively caused z. Kaiserman claims that it makes no more sense to say
that one thing was more of a cause than another, or that x caused z to a
greater degree than did y, than it does to say that Alice surrounded the
tree more than Bob did. In his view causation doesn’t come in degrees:
either x was a cause of z or it wasn’t. On the other hand, it does make
sense to say that Alice contributed more to the surrounding of the tree
than Bob did—assuming they surrounded the tree collectively rather
than distributively. Similarly, it makes sense to say that x contributed
more to the causing of z than did y—assuming that x and y are amongst
the collective causes of z.

We have both views in our sights, and so we intend ‘degree-
theoretic theories of causation’ to be read as neutral with respect to
whether causation is collective or distributive, and hence neutral with
respect to whether it is causation (distributive) or causal contribution
(collective) that is alleged to be a matter of degree.

With this in mind, why think causation is degree-theoretic? Three
sorts of argument have been offered. The first is the entailment arqument:
that causation comes in degrees is simply entailed by the correct theory
of causation (e.g., Lewis’s (2000) theory).
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The Entailment Argument

(1) According to theory T, causation comes in degrees.

(2) Theory T is the correct theory of causation.
Therefore,

(3) Causation comes in degrees.

We will have little to say in this paper about this style of argument.
We are predominantly interested in arguments that try to show that
we should endorse a theory of causation that is at the very least con-
sistent with causation coming in degrees, and that we should do this
because there is independent reason to think that causation does come
in degrees.

So, let’s consider arguments of this type. First, the Intuition Argu-
ment:

The Intuition Argument

(4) Itis intuitive that causation comes in degrees.

(5) If it is intuitive that causation comes in degrees, then causation
comes in degrees.
Therefore,

(6) Causation comes in degrees.

Why think (4) is true? Several philosophers have taken empirical stud-
ies of people’s causal judgements as evidence that people conceive of
causation as coming in degrees, and hence as reason to suppose that
it does (Sprenger 2018, Goh 2023). As O'Neill et al. (2022) note, psy-
chological experiments that seek to elicit people’s causal judgements
often ask participants to respond to a question such as “To what ex-
tent do you agree with the statement ‘X caused Y?"” on a Likert scale
ranging from “strongly disagree” to “strongly agree” (e.g., Icard et al.
2017; Kominsky et al. 2015; Henne et al. 2021), while some even explic-
itly ask “To what degree did X cause/prevent Y?” (Gerstenberg et al.
2021; Lagnado and Channon 2008). If people do not take causation to
be degree-theoretic we would expect them to use the two ends of the
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Likert scale to report that there is, or is not, causation present. In fact,
though, participants not only respond at the scale extremes but also at
most values between those extremes. Indeed, in Icard et al. (2017) and
Morris et al. (2019), causal judgments at the center of the scale were
about as frequent as responses at the scale extremes.

There are, however, good reasons to resist (4). First, participants in
experiments tend to interpret questions charitably, and do their best
to provide some sort of sensible answer. It could be that participants
simply read such questions as asking them not about degrees of cau-
sation, but rather about their degree of belief that the event is a cause.
This has been suggested by a number of authors (see, e.g., Collins and
Shanks 2006; Liljeholm and Cheng 2009; Schlottmann and Anderson
1993). Indeed, evidence suggests that people’s degree-theoretic causal
judgments and their confidence in those judgments align (Liljeholm
and Cheng 2009), suggesting that they may be using the Likert scale
to report their degrees of belief rather than their beliefs in degree-
theoretic causation. Recent work by O’Neill et al. (2022) suggests this
might be so. If the gradation in causal judgements reflects uncertainty
about causation, rather than a judgement about degree of causation,
we would expect to find that graded causal judgments are made with
low confidence, whereas those made at the extreme ends of the scale
are made with high confidence. O’'Neill ef al. indeed found precisely
this expected pattern. As we see it, then, this sort of experimental work
does not give us reason to think that people intuitively suppose causa-
tion to be degree-theoretic. In what follows then, we set this argument
aside.

Next, is the Practice Argument:

The Practice Argument

(7) Practice P is reasonable.

(8) Practice P is reasonable only if causation comes in degrees.
Therefore,

(9) Causation comes in degrees.
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The Practice Argument can be filled out with various different sorts of
practices. Three practices seem especially relevant: moral responsibility
practices, legal responsibility practices, and scientific practices.

Consider first our practices surrounding moral responsibility. Those
practices involve holding people more, or less, morally culpable for cer-
tain outcomes. For instance, suppose there is a car crash in which F is
the driver of one car, and A of the other. Suppose that F is busy tex-
ting with one hand, while A is paying careful attention to where she
is going. We might well think that F is more culpable for the resulting
crash than is A. Quite generally we have a host of practices surround-
ing moral responsibility in which we differentially praise, blame, re-
ward and punish. These practices seem entirely reasonable. But many
philosophers have thought that the only way to make sense of the
reasonableness of these practices is to suppose that causation itself is
degree-theoretic. For instance, Bernstein says that “having an adequate
theory of such degrees of causal contribution is essential for unpacking
the role of causation in attributions of moral responsibility” (Bernstein
2017: 1). Braham and van Hees (2009) and Moore (2009) make similar
claims. The idea, we take it, is that moral responsibility tracks causal
‘responsibility’ and so if moral responsibility comes in degrees, then
this must be because causation comes in degrees. The reason that F is
more culpable for the crash is that he is more of a cause of the crash
than A.

Next, consider our legal practices. Suppose that A’s and F’s cars
crashed into M’s house. M has no insurance, and she sues A and F for
compensation in order to rebuild her front room. Even if both F and A
are legally responsible for the crash, and hence liable to compensate M,
the law may well say that F is more legally responsible for the crash,
and hence must compensate M more than A must. Quite generally,
legal responsibility is taken to be a matter of degree. And its being
so seems reasonable. But many philosophers have thought that the
only way we can make sense of legal responsibility being a matter of
degree is if causation is a matter of degree (Moore 2009, Demirtas 2022,
Braham and van Hees 2009). Again, we take it that the idea is that

PHILOSOPHERS  IMPRINT

How Much Did Each of the Authors Contribute?

legal responsibility simply tracks causal responsibility. It is because
causation comes in degrees that legal responsibility does. As Moore
puts it, “given the scalarity of causation, all the law need do is draw
the line for liability somewhere on the scale of causal contribution”
(Moore 2009: 105).

Finally, consider our scientific practices. Scientific explanations of-
ten involve reporting the relative weight of different factors in account-
ing for some outcome. We wonder which factors contributed more to
the pollution of the river; we wonder whether it is genetic or envi-
ronmental factors that contribute more to cancer; we wonder which
country, politician or policy contributed the most to the COVID-19
pandemic death toll (Demirtas 2022, Mumford and Anjum 2011, North-
cott 2005). These practices of finding and weighting such factors seems
reasonable. But, the thought goes, in tracking the relative importance
of these factors we just are tracking their causal contribution. When
we ask about the relative roles of this or that policy in the spread of
COVID-19, we must in fact be asking which of those policies was more
of a cause of the spread of the infection (Demirtas 2022). Thus, if these
practices are reasonable, it must be because causation comes in de-
grees.

In what follows we will grant that each of these different practices
is reasonable. We will argue, however, that their reasonableness does
not require that causation comes in degrees. So, we accept versions of
(7) and deny versions of (8). We make this case in §4. First, however,
we will briefly survey a number of degree-theoretic accounts of cau-
sation. This is important, since those accounts draw on other degree-
theoretic phenomena, and our aim in §4 will be to argue that such
degree-theoretic phenomena can be put to work in vindicating the rea-
sonableness of our practices—it is just not causation.

3. A survey of theories of degree-theoretic causation

There are several proposals available for how we specify degrees of cau-
sation. Without trying to be exhaustive, we will briefly outline some of
the main options (for more detailed surveys, see Demirtas 2020 and
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Sartorio 2022). Two main kinds of approach take degree of causation
to be a matter of either degree of necessity (see e.g. Northcott 2005,
2008a, 2008b) or degree of sufficiency (see e.g. Kaiserman 2016, Beebee
& Kaiserman 2020). These intuitive ideas are spelled out in a variety
of ways in the literature, normally in terms of conditional probabilities
(see also Kaiserman 2018, Demirtas 2022). The details of the different
accounts need not concern us; it will suffice here to capture the intu-
itive ideas.

The basic intuitive difference between degree-of-necessity and
degree-of-sufficiency accounts mirrors the difference in the non-
degree-theoretic causation literature between necessity-based, that is,
difference-making, accounts and sufficiency-based accounts. Counter-
factual analyses, for example, are necessity-based accounts: a cause is
necessary for the effect in the sense that without the cause, the effect
would not have occurred. Similarly, degree-of-necessity accounts of de-
grees of causation provide measures for how ‘necessary’ the various
different causes were for the effect. To put it in more intuitive terms,
these accounts propose to measure how much of a difference the vari-
ous different causes made. Consider a forest fire (f), which starts when
lightning hits a tree (I). The presence of oxygen (0) made a big differ-
ence to f compared to I: without o no fire could have started, whereas
(thanks to the presence of a careless smoker) there was a decent chance
that f would still have happened without /. Sufficiency-based degree-
theoretic accounts, by contrast, compare how ‘close’ to sufficient x is
for y with how close to sufficient z is for y. In the forest fire case, o
was nowhere near close to sufficient for f; after all, oxygen is always
present in forests and fires don’t often start. [ was much closer to suffi-
cient: given [, f was very likely.

Besides these two broad approaches to specifying degrees of causa-
tion, there are at least five others.

First, Moore (2009) recommends linking degrees of causation to
temporal distance: roughly, x is more of a cause of y than z is just
when x is closer to y in time than is z.

Second, there is an approach based on amount of conserved quan-

PHILOSOPHERS  IMPRINT

How Much Did Each of the Authors Contribute?

tity transferred (Demirtas 2022): x is more of a cause of y than z is just
when more of a conserved quantity is transferred from x to y than from
z toy.

Third, there is an approach that applies when an effect is caused in
multiple, parallel ways (see Braham and van Hees 2009). Roughly, x is
more of a cause of y than z is when for causings of y, ¢;, ¢5 ..., ¢y, X is
a part of more causings of y than z is.

Fourth, we can define degrees of causation modally: x is more of
a cause of y than z is just when the number of worlds in which x
causes y is greater than the number of worlds in which z causes y.
(This approach may utilize more sophisticated measures over worlds;
see Halpern and Hitchcock 2015). Relatedly, we could use probabilistic
counterfactuals: if x and z together make y very probable, x is more of
a cause if y would have been more probable with only x rather than
only z.

Fifth, we can define degrees of causation in terms of strengths of
disposition or causal power. Thus, x is more of a cause of y than z
is if x’s disposition to cause y or power to cause y is greater than z’s
(discussed in Sartorio 2020; Mumford and Anjum 2011).

And on it goes. This non-exhaustive survey of approaches teaches
us that degrees of causation are generally specified in terms of some-
thing else, and usually in terms of some graded notion that we can
specify—initially at least—independently of any attempt to link it to
degrees of causation. Indeed, a feature of the world that we usually
need for other purposes—such as probability, modality, counterfactual
dependence and so on—is generally being co-opted into an account
of degrees of causation. Another lesson comes from the diversity of
views surveyed. The options for specifying degrees of causation are
many, and it is not clear what, if anything, unites them.

4. Causation need not come in degrees

In this section, we use the diversity of options considered in §3 to
undermine the Practice Argument. Recall the form of that argument:
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The Practice Arqument

(7) Practice P is reasonable.

(8) Practice P is reasonable only if causation comes in degrees.
Therefore,

(9) Causation comes in degrees.

As noted, we concede the first premise: there are a number of
practices—such as the practice of apportioning different degrees of
culpability for a particular outcome—that we agree are reasonable. We
reject the conditional (8), that the reasonableness of these practices im-
plies that causation comes in degrees. For this implication to hold, it
must be the case that the reasonableness of the practices at issue cannot
be accounted for without degrees of causation. This, we maintain, is
false. For there are other graded notions that can underpin the reason-
ableness of the practices in question without being linked to degrees
of causation. Among these notions are the very features introduced in
the previous section for specifying degrees of causation.

To show this, we’ll consider a couple of concrete examples and
show how to account for the practice of apportioning different degrees
of culpability without appealing to degrees of causation. The first ex-
ample we'll consider is taken from Sartorio:

. each of three people (X, Y, and Z) released ten litres of toxic
liquids in the lake. Imagine that the circumstances were such
that all ten litres contributed to the lake’s pollution in the case of
one person, X (no evaporation of the toxic substances at all), zero
litres in the case of a second person, Y (complete evaporation of
the toxic substances), and only one drop in the case of a third, Z
(close-to-complete but not fully-complete evaporation). If there
are no degrees of causal contribution for culpability to track,
then ...
(Sartorio 2020: 358-9).

there is no difference in culpability between X and Z

In this case, the claim is that degrees of culpability require degrees of
causation. Without degrees of causation, the thought goes, there is no
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reasonable basis upon which to apportion degrees of culpability.

We disagree. There is a way to reasonably apportion culpability
along broadly causal lines without appealing to degrees of causation,
by appealing to a combination of non-degree-theoretic causation and
some other gradable quantity or feature. In the case at hand, we can
apportion different levels of culpability to X and Z straightforwardly
by focusing not on degree of causation, but instead degree of pollution.
X’s dumping caused more pollution than did Z’s dumping. We can
thus say that X is more culpable for polluting the lake because he
caused more pollution than did Z.

To see the point a bit more clearly, it is useful to compare two ex-
planations of the different degrees of culpability borne by X and Z.

A X is more culpable for polluting the lake than Z because X is more
of a cause of the lake’s pollution than is Z.

B X is more culpable for polluting the lake than Z because X caused
more of the lake’s pollution than did Z.

What we are suggesting, then, is that degree of culpability in this case
can reasonably track the amount of pollution caused by X, Y or Z
rather than the degree to which X, Y or Z caused the pollution. Here
we are effectively trading one graded notion—degree of causation—for
another—degree of pollution. Now, our claim is not that the explana-
tion in terms of degree of pollution is better, or the correct explanation.
Our claim is just that it is at least as good as the degree of causation
explanation when it comes to providing a basis for apportioning cul-
pability. Culpability, in this case, can be apportioned by looking at how
much x was caused rather than how much one caused x.

We expect this approach to easily generalize to other cases where
there is a quantifiable effect. On plausible consequentialist approaches,
for example, we are generally interested in the amount of harm that
was produced. For a given harm, we can either attach culpability to
the extent to which that harm was caused by an actor or we can attach
culpability to how much harm an actor caused. Given that this second
way of apportioning culpability will be available in most cases, there
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should generally be a way to reasonably apportion culpability with-
out using degrees of causation. That, however, is enough to break the
implication from the reasonableness of apportioning culpability to the
existence of degrees of causation.

This general solution carries over to many cases of legal responsibil-
ity as well. That’s because, in many such cases, we are interested in a
quantifiable effect—again, typically a harm of some kind. For instance,
imagine that a company goes bankrupt, and civil proceedings begin
against two directors X and Y on the grounds of negligence. Moreover,
suppose that due to X’s actions, the company lost a million dollars,
and due to Y’s actions the company lost a hundred thousand dollars.
We want to say that X bears a greater degree of liability than does Y.
One way to do this is by appealing to degrees of causation: X was more
of a cause of the bankruptcy than was Y. Another option, however, is
to consider how much of the drain on finances that led to bankruptcy
was due to each person. Because X’s actions drained the finances of
the company more than Y’s, we can apportion liability accordingly: X
was more responsible than Y because X’s actions drained the finances
of the company more than Y’s. Thus, we have two candidate explana-
tions for the differing levels of legal responsibility in this case:

A’ X is more responsible for the bankruptcy than Y because X is more
of a cause of the bankruptcy than Y is.

B’ X is more responsible for the bankruptcy than Y because X caused
more of the company’s financial losses than did Y.

As before, the point is just that B’ seems like a perfectly reasonable
basis upon which to apportion legal responsibility, and so there is no
reason to suppose that degrees of causation are required in the way
needed to run the Practice Argument.

At this point, one might respond that these are easy cases. A more
challenging case is one where the degree of responsibility seems to
come apart from how much of a given effect was caused. To see this,
suppose we modify the bankruptcy case. As before, suppose that due
to X’s actions, the company lost a million dollars, and due to Y’s ac-
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tions the company lost a hundred thousand dollars. This time, however,
suppose that X was only mildly negligent, in a way that (let’s assume)
many company directors routinely are and nobody really cares unless
things go very badly as a result. Suppose, by contrast, that Y was egre-
giously negligent, taking out unauthorised unsecured loans, failing to
do due diligence, and so on. Now, suppose we want to work out who
is more liable for the bankruptcy. If what we are interested in is negli-
gence, then it seems Y is the most guilty party, not X. We cannot explain
this practice of apportioning liability by appealing to how much of the
finances each person drained.

Note that in this case, the effect is quantifiable. But we cannot ap-
portion liability by focusing on how much of the effect was caused by
each party. A more extreme case is one in which the effect is not quan-
tifiable at all. For instance, suppose that X and Y cause Z’s death. It
does not seem right to ever say that X caused more of Z’s death than Y
did. On the other hand, one might argue, it does seem sometimes right
to say that X was more of a cause of Z’s death than Y was.

Focus on the bankruptcy case. There are two things to say here.
First, note that degree of causation does not obviously do better. For it
is not clear that Y is more of a cause of the bankruptcy than is X. X’s
actions, after all, led to the company losing large sums of money. Y’s
actions did not. The second thing to say is that negligence comes in de-
grees. Thus, what we have in this case is another graded notion that can
be used to apportion legal responsibility. Thus, instead of saying that Y
is more legally responsible for the bankruptcy because they were more
of a cause of the law’s being broken, we can say that Y is more legally
responsible in this case because they were more negligent. Degree of
negligence seems like a perfectly reasonable way to apportion legal re-
sponsibility. Moreover, it can be used when very negligent acts did not
cause much of an outcome, as is the case in the bankruptcy example
under consideration.

This last point helps with cases in which there is no quantifiable
effect. Take the case in which X and Y cause Z’s death. Insofar as it
seems reasonable to say that x is more of a cause of Z’s death than was
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Y, that is likely because of some other feature of the case. Perhaps X
bludgeoned Z a bit more than Y did. Or perhaps X did more of the
planning than Y did. Whatever the story is, we can simply appeal to
this other graded feature as the basis for apportioning responsibility.
Thus, we can appeal to (say) bludgeoning facts directly: X is more re-
sponsible for Z’s death than Y is because X bludgeoned harder. We
can even set degrees of responsibility proportional to degrees of blud-
geoning, though we don’t recommend this in general. A better way
forward is to appeal to what the bludgeoning does to the effect: per-
haps it makes it more likely to occur, or perhaps more bludgeoning
means more necessity for the effect, or whatever.

This helps bring into focus a more general point. We have already
shown that degree of responsibility can often be reasonably appor-
tioned by focusing on how much of an outcome one caused, rather
than how much one caused a specific outcome. The discussion of neg-
ligence and bludgeoning, however, reveals a second way to apportion
responsibility without degrees of causation in those cases in which we
don’t or cannot say that degree of responsibility tracks how much of
an outcome one caused. What we can do, instead, is look at a range of
other graded notions, such as the very graded notions considered in
the previous section.

For notice that each of these is something that we can specify inde-
pendently of degrees of causation. Degrees of sufficiency or necessity,
distance in time, amount of energy conserved, and so on, are all things
we can reasonably believe in without accepting that there are degrees of
causation. Thus, it is compatible with causation not coming in degrees
that each of these phenomena is there and available to do work.

With that in mind, we can contrast two pictures. On the one hand,
we can have degrees of causation plus each of the phenomena consid-
ered in the previous section, with some or all of those being linked to
degrees of causation in some respect. On the other hand, we can have
causation without degrees plus each of the phenomena considered in
the previous section. If the Practice Argument is correct, then on this
second picture there should be no reasonable way to apportion differ-
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ent degrees of moral or legal responsibility. We have already suggested
that this is incorrect to a certain extent. But we can now see a second re-
spect in which this is wrong: the very phenomena that we considered
in the previous section can be used as the basis for reasonably appor-
tioning moral and legal responsibility directly, without using degrees
of causation.

To see this, consider a moral case. Imagine that three bullies X, Y
and Z are teasing S. Imagine also that there is a hierarchy among the
bullies so that neither Y nor Z will bully S unless goaded into it by X,
and Z will not bully S unless goaded by at least one of X and Y. Sup-
pose we grant that this hierarchy brings with it degrees of culpability:
X is more culpable than Y who is more culpable than Z for the bully-
ing. One way to account for this is to use degrees of causation linked
to degrees of necessity. X is necessary for the bullying to the highest
degree: without them, the bullying won’t happen. Y is not necessary
for the bullying, because without them X will still bully, but they are
closer to being necessary for the bullying than is Z, who in turn has
the lowest degree of necessity for the bullying because without them,
X and Y will still bully S. Using these degrees of necessity, then, we
can conclude that X is more of a cause of the bullying than Y or Z, Y
is more of a cause than Z, and Z has the least causal efficacy. Degree
of culpability can then be distributed accordingly among the bullies.

That’s one way to apportion culpability. Another way, however, is
to appeal directly to degrees of necessity. Thus, we can say that X, Y
and Z are all causes of the bullying. However, they don’t all bear the
same degree of culpability for the bullying because they differ in their
degree of necessity for the bullying, where this degree of necessity is
not linked to degree of causation. This gives us two explanations:

A" X is more culpable than Y who is more culpable than Z for bullying
S because X was more of a cause than Y who was more of a cause
than Z for the bullying.

B” X is more culpable than Y who is more culpable than Z for bullying
S because, despite all being causes of the bullying, X was more
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necessary than Y who was more necessary than Z for the bullying.

B appears to be a perfectly reasonable basis upon which to apportion
culpability. Indeed, to a certain extent this is conceded by our opponent.
That’s because the way that degrees of causation are used to explain
the way that culpability is apportioned rests on the link to degrees of
necessity. So, in a sense, if all sides can agree about the degrees of
culpability, all sides also agree that degrees of necessity can be used to
apportion moral responsibility. Our point is just that they can do that
without being linked to degrees of causation.

This leads us to a more general argument showing that an alterna-
tive to using degrees of causation to apportion moral or legal respon-
sibility will always be available. Suppose that we want to apportion
responsibility based on degrees of causation. Thus, we say that X’s de-
gree of responsibility is higher than Y’s with respect to some outcome
0 because X’s action, x, was more of a cause of o than Y’s () was. For
any such explanation, we can ask the further question: why is it the
case that x was more of a cause of o than y was? In order to answer
this further question, we might appeal to one of the approaches to
specifying degrees of causation considered in the previous section. So,
for instance, we might say that the probability of o0 on x is greater than
the probability of 0 on y. Or we might say that x is more necessary for
o than y is, and so on. Indeed, some such approach will be needed to
explain why x is more of a cause of o than y is. But whatever we use to
explain why x is more of a cause than y is, we can use that very feature
to directly explain why x is more culpable for o than y is, in whatever
sense. So, for instance, if x is more of a cause of o than y is because x
is closer to sufficient for o than is y, we can just use this fact to directly
explain the differential apportioning of responsibility.

The strategy we are proposing is thus one of cutting out the mid-
dleman. Explanatorily speaking, degrees of causation mediate the ex-
planation for why x is more responsible for o than y is. Nothing seems
to be lost if we just remove degrees of causation and directly connect
responsibility to whatever graded notion is being linked to degrees of
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causation. If that’s right, though, then it seems there will always be
available an alternative way to explain why a given practice is reason-
able. We can just appeal to whatever it is that putatively explains why
something is more of a cause than something else, and use that thing
to apportion responsibility, without any reference to degrees of cau-
sation. Thus, the Practice Argument admits of a very general kind of
response.

Note that in outlining this general response to the Practice Argu-
ment, we have focused on moral and legal responsibility. As discussed
in §2, however, there are other practices that one could use to run that
argument, such as the scientific practice of apportioning degrees of ex-
planation. We haven’t said much about explanation, but we see no rea-
son why our argument shouldn’t generalize to scientific practice. For
example, Northcott (2008b; 2013) argues that we should apportion de-
grees of explanatory strength on the basis of degrees of causal strength,
where the latter is understood in probabilistic terms. As above, we can
simply cut out the middleman and associate degrees of explanatory
strength with conditional probabilities directly. Moreover, as a number
of authors have argued, there are non-causal scientific explanations.
Many of these also come in degrees. That being so, a purely causal
account of degrees of explanation won't do.

One might object at this point that our ‘cutting out the middleman’
strategy is one that applies equally to any broadly reductive analysis of
anything. Accordingly, given that it is just not true that eliminativism is
always a better option than reductionism, we need some special reason
to endorse eliminativism when it comes to degree-theoretic causation.
One way to see the point is to note that our strategy could be applied
to causation in general. For instance, suppose one offers an analysis of
causation in terms of counterfactual dependence. For the analysis to be
plausible, counterfactual dependence must do everything that the no-
tion of causation can do. But then why not just dispense with causation
entirely, using counterfactual dependence instead? So far, however, we
only aim to have argued that eliminativism is 4 viable option for de-
grees of causation, not that because we can cut out the middleman, we
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must. To show that eliminativism is a better option than reductionism
we need to show that cutting out the middleman is the better option;
it is to that task that we now turn. Having done that, we will have
achieved an appropriate contrast with the case of ordinary causation.
For while cutting out the middleman in the case of ordinary causation
is indeed an option, we lack analogous arguments that would force the
cut.

5. Doing away with degrees

The argument of §4 involved showing that those responsibility-
attributing practices which might seem to deploy degrees of causation
do not have to be understood as doing so. But of course, it is open to
the proponent of degrees of causation to respond that all this doesn't
amount to an argument against degrees of causation. The mere pos-
sibility that one can do without degrees of causation doesn’t provide
grounds for those who do accept them to abandon them. Nor need it
be persuasive to any neutral parties to the debate, who may be looking
for positive grounds to favour one side.

We think there are positive grounds for doing away with degrees.
In this section, we spell out those grounds by drawing some morals
from our objections to the Argument from Practice in the previous
section. According to the Argument from Practice, we need degrees
of causation to do important work: assigning degrees of responsibility,
accounting for the fact that explanations can be partial, and so on. And,
as we saw in §3, there are various different candidate features of the
world that different degree-theoretic accounts take to deliver degrees
of causation.

Our basic idea, then, is this. A given degree-theoretic account priv-
ileges just one underlying feature (degree of necessity, say, or a con-
ditional probability of one kind or another) and identifies the degree
of that feature as the degree of causation. But what about the other
features? Do they have any importance when it comes to assigning re-
sponsibility, or understanding partial explanation, or whatever? If they
do, then we have no reason to think that one feature is privileged: we
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will have to accept that all of the various different causation-adjacent
features have important work to do, and no reason to dignify one of
them as the one that is the degree of causation. And, we'll argue, the
various different features do different and important work.

Consider the example of the writing of this paper, to which all of
its authors contributed in various different ways. Suppose that, while
she put in almost no actual work, the guiding idea—without which the
paper might not have been written at all—was A’s. By contrast, B put
in most of the hours but the work was largely fungible: constructing
the bibliography, chasing down references, tidying up, and so on. C, by
contrast again, actually wrote the majority of the words you are now
reading. These are all (to us) important facts about how the paper came
to be. They go towards determining, for example, how much gratitude
is due from each of us to our co-authors, or how much obligation
there is on any individual to do whatever rewriting or reformatting or
whatever needs to be done once the paper is written, and so on.

How might we go about assigning degrees of causation in this case?
Well, A scores highest when it comes to degrees of necessity, while
perhaps B scores highest when it comes to degrees of sufficiency. If
we think instead in terms of some kind of measurable quantity, we
get different answers depending on what quantity we’re measuring:
words? Effort? Time? Philosophical acumen? And so on. If we had
to single out just one of these features to identify as the degree of
causation, which one should we pick? That question, we submit, has
no sensible answer. Sure, you might ask, in a given context, whether
or not X contributed more than Y did. If we’re lucky, the context will
determine the kind of answer required. If we aren’t lucky, you'll need
to specify: contributed more what? More time? More effort? More brain
power? The answer, ‘more causing’, does not help at all. The other co-
authors might rightly feel the most gratitude towards A for having
the idea that made the paper possible in the first place, while also
thinking that it is probably her job to do the rewriting given how little
actual work she put in. No single measure of degree of causation will
capture all of the work that the degrees of causation-adjacent features
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might be needed for. Our advice to a micro-managing funding body
that wanted the co-authors to quantify their respective contributions
would be that they can obsess about the components just described if
they really must. But doing so is pretty unhelpful, as it obscures what
really matters.

The same point goes for some of the examples discussed in the
previous section. Take X, Y and Z, who were bullying poor S. X was
the ring-leader, and his actions had the highest degree of necessity:
had he not bullied S, the others most likely would not have pitched
in. On the other hand, it was actually Z who did most of the bully-
ing, Y who kept a look-out to make sure no teachers could see, and
so on. Who is most liable for punishment—or, alternatively, liable for
the most punishment? That’s a difficult question. But, again, issuing a
verdict on who was more of a cause by picking on one of the relevant
features that come in degrees gets us no further in answering it than
we already were.

This is a problem for degree-theoretic accounts because it requires
us to accept that any of the various different features that come in
degrees might be relevant and important for some purpose or other
or in some context or other. And once that’s granted, singling one of
them out and identifying it with the degree of causation is not just,
as we argued in §4, unnecessary; it’s invidious. It suggests that that
particular feature is more important—simpliciter—than the others. And
no one feature is more important simpliciter.

At this point, our opponent might concede that no one feature is
more important simpliciter, but suggest one of two potential solutions
to the problem. First, they might suggest that we should simply be
pluralists with respect to degrees of causation.” Kaiserman, for exam-
ple, suggests that ‘in describing A as “more of a cause” of some effect
than B’, there are various ‘different things” we might be ‘measuring’,
and ‘[c]onsidered apart from their potential applications, none of these
measures is any ‘better’ than the others’ (2018:5).

1. Thanks to an anonymous referee for suggesting this response.
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The problem with this response is that it is hard to see why all
the different things we might be measuring deserve to count as de-
grees of causation. As we saw in §3, degree-theoretic accounts come in
many different stripes. These parallel, to at least some extent, extant
non-degree-theoretic accounts of causation: necessity-based accounts,
sufficiency-based accounts, causal power accounts, conserved quantity
accounts, and so on. If we do not want to embrace a pluralist non-
degree-theoretic account of causation and endorse some univocal ac-
count of causation C, then we are left with the question: if causation is
analysed as per C, why are the remaining things we are measuring in
degree-theoretic terms degree of causation at all?

On the other hand, we might marry pluralism about causation-by-
degrees with a parallel pluralism about non-degree-theoretic causa-
tion. Then each of the ‘different things” we are measuring in degree-
of-causation talk corresponds to some bona fide species of causation.
But that would constitute a much more radical pluralism about causa-
tion than the kind of pluralism that has been defended by, inter alia,
Hall (2004), who argues that we should think of causation as coming
in two kinds: difference-making and production. That kind of limited
pluralism, however, is a far cry from the very radical pluralism being
proposed here.

Second, our opponent might claim that the problem can be avoided
by adopting a multidimensional conception of degrees of causation, ac-
cording to which the various different factors are aggregated into an
all-things-considered verdict about the degree to which x caused y. We
disagree: no one thing—mnot even a multidimensional thing—can fulfil
the role intended for degrees of causation. The argument we offer to
this conclusion is the Arqument from Aggregation.

Here is the idea. Degrees of causation must generate a stable overall
ranking among causes of e to govern the allocation of responsibility for
e. But there is no way of generating a stable ranking to correspond to
the comparative ... is overall no less a cause of e than .... And so, there
is nothing that can play the role that degrees of causation are intended
to play. Here’s the argument:
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The Argument from Aggregation

A1 Opverall degrees of causation must yield a single aggregated com-
parative ranking.?

A2 The comparative ... is overall no less a cause of e than ... is multidi-
mensional (McConnell-Ginet 1973; Sassoon 2013), sensitive to many
underlying comparative contributions to the effect e.

A3 Constraints on aggregation of underlying dimensions into an over-
all ranking, plausibly required of . .. is overall no less a cause of e than
..., are jointly unsatisfiable.

Ag So, ...

aggregated ranking. (From A2, A3)// Therefore,

is overall no less a cause of e than ... does not express a single

C The role of degree of causation is unsatisfiable; there are no degrees
of causation. (From Ay, A1)

Since the argument is valid, the key issue is a defense of A1, A2, and
A3. Consider A1. We should accept A1 because a notion of ‘degree of
causation’ that does not yield a single coherent ranking would not be
sufficient for allocations of responsibility, and so would not fit the role
degrees of causation are supposed to play. For instance, what matters
in who deserves a greater punishment for some blameworthy outcome
is who is most responsible overall. If degree of causation is to be inti-
mately linked with responsibility, as part of its conceptual role, then it
must determine overall comparative rankings of causal contribution to
feed into overall rankings of responsibility (where those exist). So, A1
is true.

A2 is plausible. A dimensional predicate, like tall or expensive, is one
whose application to an object is tightly bound to the existence of a
dimensional scale (such as height in the case of tall, or price in the case
of expensive), and to the position (absolute or relative) of the object on
that scale (Kennedy 2007). Multidimensional predicates

are associated with multiple dimensions... An adjective like

2. Specifically, a weak ordering: a reflexive, complete, and transitive relation on
the set of causes of some outcome.

PHILOSOPHERS  IMPRINT

_12_

How Much Did Each of the Authors Contribute?

healthy, for example, may be associated with many different di-
mensions simultaneously, such as blood pressure, cholesterol,
cancer, lung functions, pneumonia, chickenpox, and so forth.
One can be healthy with respect to blood pressure, but not with
respect to cholesterol. (Sassoon 2013: 336; cf. D’Ambrosio and
Hedden 2024: §1)

As we noted earlier, following Sartorio (2020), there seem to be many
rankings that are pertinent to the relative extents to which x and y
causally contribute to a given e, including but not limited to the under-
lying dimensions of necessity and sufficiency (Demirtas 2022). Thus ...
is overall no less a cause of e than ... is, like healthy, a multidimensional
predicate.

The final premise is A3, that the constraints on aggregating under-
lying dimensions into a ranking are not jointly satisfiable. It is possible
to satisfy those constraints when ... is overall no less a cause of e than
... denotes a relation that is not a weak ordering. In particular, if that
relation is allowed to be incomplete, leaving some events uncompared
with respect to causal contribution, then it could be the product of ap-
propriately aggregating underlying dimensions. But, as our argument
from aggregation suggests, an incomplete relation on the causes of e
won't satisfy the role degrees of causation plays in attributions of re-
sponsibility.

The key to understanding and defending A3 is to note a strong
mathematical and conceptual parallel between the aggregation of un-
derlying dimensions of a multidimensional predicate, and the aggrega-
tion of individual preference rankings into a social ‘betterness’ ranking.
The parallel can be exploited to defend A3 by appealing to Arrow’s
Impossibility Theorem (Arrow 1950), which shows that plausible con-
straints on the aggregation of individual preference rankings to gener-
ate an overall ‘social’ ranking cannot be simultaneously satisfied. These
constraints are as follows (Arrow 1950; Peterson 2017: 295—7; Pettigrew
2020: §6.1):
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1. The aggregation can handle any possible pattern of underlying
rankings. (Unrestricted Domain)

2. If x is ranked ahead of y on all underlying rankings, then it should
be ranked ahead on the aggregate ranking. (Weak Pareto)

3. The aggregate ranking of x with respect to ¥ depends only on the
values of x and y on each underlying dimension, and not on how
they stand with respect to any third thing. (Independence of Irrelevant
Alternatives)

4. The aggregate ranking isn’t always determined by one underlying
dimension. (No Dictator)

It was noted almost immediately that Arrow’s result could be applied
to many aggregation problems in addition to social choice.3 Each ap-
plication can be seen in turn as a manifestation of a general problem:
how to construct comparative overall rankings when many underlying
dimensions need to be aggregated (D’ Ambrosio and Hedden 2024: 262,
Grinsell 2012).

Accordingly, given a multidimensional predicate such as healthy
and some underlying collection of rankings along various dimensions
of health, if we want overall healthier to be a ranking that is generated by
those underlying dimensions (no matter what they happen to be), then
either one dimension of health must trump all the others; or whether
x is healthier than y overall must depend on where x and y stand on
some underlying ranking to some other thing z; or it might turn out
that x is overall worse than y even though x is better than y in every
respect.

The application to degrees of causation—specifically to the multi-
is overall no less a cause of e than ...—is
straightforward, assuming that the relevant constraints on aggregation

dimensional comparative ...

apply to degrees of causation. We think it plausible that these apply
to degrees of causation. Weak Pareto is almost platitudinous. If overall
causal contribution is to sum up many respects in which events might

3. For example, multi-criterial individual preference (May 1954) or the deter-
mination of overall similarity from respects of similarity (Morreau 2010).
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contribute to outcomes, then it must do so in a way that is guided by
those dimensions. If all underlying rankings agree on the relative con-
tributions of x and y, then the overall ranking must do so as well, in
order to count as aggregating other dimensions, rather than curating
another ranking of its own.

Unrestricted Domain might seem ambitious, but (i) the proof can go
through with tighter constraints on possible rankings (Gaertner 2001),
and (ii) weakening this condition in practice has the effect of ensur-
ing that some combinations of underlying rankings fall outside the
scope of the aggregation function and fail to give rise to an overall
ranking—so also fail to permit the overall ranking of causes to feed
into allocations of responsibility, etc.

No Dictator is plausible because degrees of causation are non-
trivially multidimensional and the principle is also theoretically de-
sirable for the proponent of degrees of causation. If No Dictator is
violated then we may effect a wholesale identification of degrees of
causation with some particular respect in which events might cause an
outcome to a greater or lesser degree.

Independence of Irrelevant Alternatives is discarded by some ap-
proaches to applications of preference aggregation, particularly in vot-
ing theory (see, e.g., Peterson 2017: 294). But it seems implausible to
do so when it comes to degrees of causation. Could it plausibly be that
variation in whether X is overall no less a cause of the bankruptcy than
Z could depend on whether X caused more of the financial loss than
some other Y, even though no causal dimension changes its view on
the ranking of X and Z? Permitting such a case to arise would involve
denying that the overall ranking reflects the aggregated view of the
relative contributions of X and Z.

We are left with the conclusion that the most natural way to aggre-
gate in light of Arrow’s result and the plausible constraints on ranking
causal contributions is to abandon the idea that the output of the ag-
gregation procedure is a ranking (or perhaps deny there is a single
aggregation procedure, which leads to similar incompleteness). The
most obvious path to this outcome is to deny completeness: to deny
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that every pair of causes of Z is such that one is at least as much of a
cause of Z as the other (D’Ambrosio and Hedden 2024: 266). But the
role standardly envisaged for degrees of causation in allocating respon-
sibility appears to require that it be a ranking: this is fairly explicit in
our earlier discussion (section 2) of the role intended for degrees of cau-
sation in the practice of attributing moral responsibility. So in general,
it seems, there is no coherent notion of degrees of causation.

Now, one might worry that Arrow’s result and its generalizations
appear to apply to any comparatives that aggregate multiple under-
lying rankings and so may also apply to notions like ... is no less re-
sponsible for E than ... or ... is more culpable for E than ..., in which
case this might seem like a perfectly general problem, not one spe-
cific to degrees of causation. We think not. There are many varieties
of responsibility—legal, moral, fiduciary—and we do not generally ag-
gregate them into some all things considered notion of responsibility.

We should stress that none of this is supposed to undermine the
Argument from Entailment. If your preferred theory of causation has
as a consequence that causation comes in degrees, fine. We have merely
argued, in effect, that you shouldn’t be touting your preferred theory’s
degree-theoretic nature as a virtue of the theory. It isn’t a virtue; it’s
just a consequence.
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