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Discrete emotions
From folk psychology to causal mechanisms

Andrea Scarantino 
Department of Philosophy, Neuroscience Institute, Georgia State University

1. Introduction

Panksepp and Russell are eager to )nd common ground in their fascinating de-
bate. To combine the theoretical insights each approach has to o*er, one cen-
tral issue of contention must be resolved: Are discrete emotions genuine causal 
mechanisms with respect to the components commonly associated with them? By 
“discrete emotion”, I will mean any emotion episode designated by an individually 
separate and distinct category (e.g. fear, anger, sadness). With respect to fear, for 
instance, we can ask: Does it bring about the heart rate changes, action tenden-
cies, facial expressions and feelings commonly associated with it?

+e way we settle the issue of emotional causation has key methodological 
implications. If discrete emotions are not genuine causal mechanisms, as posited 
by Russell, they should not be allowed into a*ective science’s basic explanatory 
toolbox. If at least some discrete emotions are genuine causal mechanisms, as 
suggested by Panksepp instead, providing emotion-based explanations of physi-
ological, behavioral, expressive, and phenomenological events should be one of 
a*ective science’s primary tasks.

In my commentary, I side with Panksepp on the issue of emotional causation. 
But I will argue that there are key lessons to be learned from Russell’s opposition 
to standard accounts of discrete emotions. In the spirit of fostering discussion, 
I will conclude by proposing a revision of Panksepp’s discrete model that takes 
into account Russell’s critique.

To avoid mixing substantive disagreements with disagreements that are mere-
ly terminological, I begin with a quick summary of the two accounts, presented in 
as theory-neutral a fashion as possible.
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2. Panksepp on primary, secondary and tertiary a%ects

According to Panksepp, “a*ects are feelings that guide our thoughts and our ac-
tions” (32).1 On this view, a*ects are by de)nition associated with a subjective ex-
perience, i.e. a feeling. In other places, however, Panksepp uses the term “a*ects” 
more broadly to designate emotional operating systems, on the assumption that 
such systems produce feelings once activated. 

To increase clarity, I distinguish between the functional notion of an “a*ective 
system”, de)ned by its ability to coordinate organismic resources towards an end 
(e.g. a danger-avoiding system), and the phenomenological notion of an “a*ective 
feeling”, de)ned by the subjective experience attached to it (e.g. a feeling of fear). 
Whether a*ective systems always produce a*ective feelings once activated is a 
question I will leave open. 

Panksepp distinguishes between three major classes of a*ective feelings: emo-
tional a!ective feelings (e.g. the feeling of fear), sensorially triggered a!ective feel-
ings (e.g. the feeling of pleasure produced by tasting tru,es), and homeostatic 
a!ective feelings (e.g. the feeling of hunger).

Within the class of emotional a!ective feelings, he distinguishes between pri-
mary-process, secondary-process and tertiary process a*ective feelings. Primary-
process a*ective feelings, a.k.a. “core a*ects”, are produced by “primary-process 
emotional systems” (33). +ere are “at least seven” of those, labeled by Panksepp 
seeking, rage, fear, lust, care, grief/panic, and play. 

Each primary system is associated with a genetically based subcortical brain 
network unconditionally triggered by a limited number of sensory/perceptual in-
puts connected to major life-challenging circumstances. But it can also be condi-
tionally triggered by neutral stimuli. For instance, primary-process systems can 
combine with general-purpose learning processes such as “classical and instru-
mental conditioning” (32) to give rise to secondary-process a*ective feelings. +ey 
can also combine with higher cognitive processes such as “perceiving, thinking, 
ruminating, fantasizing, etc.” (32) to give rise to tertiary-process a*ective feelings. 

Panksepp’s belief in the existence of primary a*ective systems is largely due to 
“our ability to arti)cially activate various kinds of emotional patterns by applying 
the appropriate kinds of chemical or electrical stimulation to speci)c subcortical 
regions of the brain” (38). For instance, Panskepp argues that the electrical stimu-
lation of the fear network can lead animals to manifest fearlike behaviors, from 
freezing responses to 6ight responses depending on the intensity of the electric 
current. 

1. Unless otherwise stated, all page numbers refer associated with Panskepp’s quotes refer to 
Chapter 2 in this volume.
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Panksepp declares that his research “is almost exclusively devoted to the pri-
mary-process nature of emotions” (33), in particular to the understanding of their 
“causal infrastructure” at the neural level. 

3. Russell on core a%ect, a%ective quality and meta-experience 

Russell begins by stating that he will use the term a*ect “in a narrow sense limited 
to private subjective conscious feelings” (85).2 Later on, however, he allows for 
the possibility that some varieties of a*ect (e.g. Core A*ect) may occur without 
being attended to, a circumstance that gives rise to unconscious a*ect. Russell 
emphasizes that “a!ect must be distinguished from what I call an emotional epi-
sode” (85), namely a particular event referred to by everyday English words such 
as “emotion”, or “fear”, or “anger”. 

Consider Sally’s fear of a bear in the woods last Saturday at 10 am. For Russell, 
this episode includes an “a*ect”, i.e. an a*ective feeling, jointly with “a sequence of 
other components as well, such as Sally’s perception of and appraisal of the bear, 
all the peripheral physiological changes that occurred, facial and vocal changes, 
her behavioral reaction of freezing and then 6eeing, and all the neural processes 
that underlie these changes” (85). As we shall see, Russell does not think that there 
is an internal emotion mechanism responsible for the co-instantiation of such 
components.

Russell distinguishes “three di*erent types of a*ect, without claiming that 
these three exhaust the domain: Core A*ect, A*ective Quality, and Emotional 
Meta-experience” (85). Core a*ect is “a neurophysiological state that is con-
sciously accessible as a simple, non-re6ective feeling that is an integral blend of 
hedonic (pleasure–displeasure) and arousal (sleepy–activated) values” (Russell, 
2003: 147). 

Like Panksepp’s primary-process emotional systems, Core A*ect is assumed 
to be associated with speci)c brain networks, and Russell makes some sugges-
tions as to what such networks may be (cf. Pfa*, 2006; Smith et al., 2010). Core 
A*ect need not be directed at anything, but it is “an elemental building block of 
other psychological events” (88) directed at something, including discrete emo-
tions. Sally’s fear episode, for instance, will include as its proper part a feeling of 
high arousal and high displeasure directed at the bear. 

+e primary, but by no means exclusive, source of evidence for the existence 
of Core A*ect comes from psychometric studies of self-reported moods and 

2. Unless otherwise stated, all page numbers associated with Russell’s quotes refer to Chap-
ter 3 in this volume..
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emotions. +ese studies have shown that self-reports of how one feels or felt at 
a particular moment or expects to feel in the future correlate in ways that can be 
parsimoniously explained along the two dimensions of valence and arousal. 

In a nutshell, subjects tend to report experiencing moods and emotions with 
the same valence together and moods and emotions with the same arousal to-
gether. If they report feeling afraid, for instance, they also tend to report feeling 
angry. What underlies this surprising correlation, it is proposed, is that feelings of 
fear and anger typically have in common high displeasure and high arousal.

+e second type of a*ect Russell considers is the “a*ective quality” of a stimu-
lus, namely “its capacity to change core a*ect” (Russell, 2003: 149). As with every 
capacity, the capacity to change Core A*ect need not be manifested in order to be 
possessed. A given sunset on Daytona beach may have had the a*ective quality of 
being soothing even though no one observed it, or even though the only person 
observing it was too depressed to be soothed. +e sunset is still soothing because 
it would lead an observer in suitable circumstances to be soothed by it. 

+e third type of a*ect distinguished by Russell is “emotional meta-
experience”, which amounts to the categorization of one’s discrete emotion under 
a concept. “On my account of emotional meta-experience”, Russell suggests, “to 
perceive oneself as afraid is to categorize oneself by means of the concept of fear” 
(91). Since concepts have correctness conditions for their application, one’s meta-
experience may be mistaken. Sally may categorize herself as being afraid when 
she is angry instead. Furthermore, anyone who lacks the concept of fear can’t have 
an emotional meta-experience of fear. 

4. Are discrete emotions causal mechanisms?

With these terminological preliminaries out of the way, let us consider what I 
take to be the central issue of contention between Russell and Panksepp. Whereas 
Panksepp posits seven “core” a*ective systems, i.e. seeking, rage, fear, lust, 
care, grief/panic, and play, each associated with a discrete a*ective feeling, 
Russell argues that there is only one “core” a*ective system, i.e. Core A*ect, asso-
ciated with a*ective feelings resulting from blends of pleasure and arousal values. 
At )rst blush, the two accounts are compatible: Panksepp’s seven a*ective systems 
could in principle co-exist with Russell’s Core A*ect system. Which of such sys-
tems should be called “core” strikes me as being more a matter of terminological 
predilection than theoretical substance. 

But the devil is in the details. Panksepp believes that there are discrete emo-
tions that cause the suite of physiological, behavioral, expressive, and phenom-
enological components associated with them. His seven “core” a*ective systems 
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provide an example of causally powerful discrete emotions. Such systems have 
the “ability to coordinate sets of behavioral and autonomic outputs [and] have a 
coherent, behavioral-a*ective coherence promoting infrastructure” (43).

Russell’s position is instead that the suite of behavioral, physiological, expres-
sive, and phenomenological components characteristic of episodes of discrete 
emotion is simply the evidence on the basis of which emotion concepts are as-
cribed. His view is that “[w]e need no extra mechanism” that is the emotion to 
explain why physiological, behavioral, expressive, and phenomenological compo-
nents co-occur to the (limited) extent that they do. 

An important corollary is that emotion, fear, anger, happiness, sadness and so 
on are of scienti)c interest to Russell merely as folk concepts. We can usefully ex-
plore which patterns of components are categorized under one folk emotion con-
cept rather than another. +is amounts to engaging in a descriptive project, whose 
objective is the “analysis of what [emotion] words mean in everyday discourse” 
(80). But when we shi7 to the prescriptive project, i.e. the “scienti)c study of the 
events to which words such as emotion, a!ect, and jealousy refer” (80), folk emo-
tion concepts are no longer suitable. +is is why a*ective science must abandon 
“traditional ways of thinking” (79) about emotion, and shi7 to the study of Core 
A*ect, a*ective quality and emotional meta-experience.

At this juncture we encounter a puzzle. Russell’s rejection of the causal im-
port of discrete emotions is grounded in skepticism about the scienti)c suitability 
of folk emotion concepts. Everyday emotion concepts, he writes, “have become 
a source of di8culty in furthering a scienti)c analysis of emotion” (80). Yet, 
 Panksepp seems to share the same skepticism: “I have pointedly chosen not to use 
vernacular terms for primary-process emotional systems and their a*ects” (33). 

How did skepticism about folk emotion concepts lead Russell and Panksepp 
in such di*erent directions? Can their di*erences be reconciled?

5. What’s wrong with folk emotion concepts?

Russell and Panksepp are both convinced that folk emotion concepts are unsuit-
able for scienti)c purposes. +is puts them in contrast with the great majority of 
emotion theorists, who characterize their objects of investigation in folk psycho-
logical terms. Competing scienti)c theories of emotion/fear/anger/etc. disagree 
on content, but they share the assumption that there is nothing wrong with emo-
tion, or fear, or anger as scienti)c concepts.

Russell begs to disagree. On his view, folk emotion concepts have )ve fun-
damental 6aws: they “lack de)ning properties”, they admit “borderline cases”, 
they are “culture-speci)c”, they carry “hidden assumptions” from our religious, 
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 philosophical, and intellectual traditions, and they are “too heterogeneous”. Ac-
cording to Panksepp, folk emotion concepts have two fundamental 6aws: they 
have “variable meanings due to our socio-cultural diversity” and they generate 
“part-whole confusions”. 

I will consider these alleged problems one at a time, and conclude that het-
erogeneity is the only fatal 6aw of folk emotion concepts. +e rest of my paper 
considers what methodological consequences follow from the heterogeneity of 
folk emotion concepts, speci)cally with respect to the investigation of discrete 
causal mechanisms.

5.1 No de)ning conditions, borderline cases 
and homeostatic property cluster kinds

Russell rightly emphasizes that it is very di8cult to formulate classical de)nitions 
of folk emotion concepts such as emotion or fear, namely de)nitions consisting 
of individually necessary and jointly su8cient properties for being an episode of 
emotion or an episode of fear. Despite centuries of attempts, no theory has been 
able to unveil agreed upon de)ning properties. 

Furthermore, there seem to be borderline cases of folk emotion concepts, un-
derstood as cases that produce widespread disagreement about membership in 
the language community. For instance, when asked whether calmness is an emo-
tion, 48% of subjects state that it is, and 52% of subjects state that it is not (Fehr 
and Russell, 1984). +is is the sort of response distribution found when we ask 
whether a 39-year old person is middle-aged. As there does not seem to be a fact 
of the matter as to whether a 39-year old person is middle aged, there does not 
seem to be a fact of the matter as to whether or not calmness is an emotion in the 
folk sense. 

+e di8culty to )nd classical de)nitions and the existence of borderline cases 
must be explained by a satisfactory theory of folk emotion concepts. Russell’s cen-
tral proposal is that folk emotion concepts are mental representations of scripts, 
which stand to events as prototypes stand to objects (Fehr and Russell, 1984). 

An emotion script “contains prototypical causes, beliefs, physiological reac-
tions, feelings, facial expressions, actions, and consequences” (Fehr and Russell 
1984: 482) associated with speci)c folk emotion categories. For example, the fear 
script may contain a danger of some kind as a prototypical cause, heightened 
heartbeats and muscle tension, an unpleasant feeling, a facial expression that in-
cludes raised upper eyelids and dropped open jaw, an action tendency of avoid-
ance, and a general physiological preparation for escape. +is mental script can be 
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the basis for the following categorization rule: something is “fear” in the folk sense 
just in case it achieves enough similarity with the fear script.

+is proposal has several virtues. First, it explains why classical de)nitions 
are so hard to come by for folk emotion concepts. It would be purely coincidental 
if all items that achieve enough similarity with some folk emotion E’s script hap-
pened to share properties that are individually necessary and jointly su8cient 
for being E. Second, it explains why there are borderline cases of folk emotion 
categories, which emerge when the similarity threshold to the relevant script is 
approached but not exceeded.

My point is that lacking a classical de)nition and having vague boundaries 
are not obstacles to the scienti)c suitability of a concept. Biological species con-
cepts are a case in point. +ere is a great deal of variation among members of the 
same species. Certain characters are marked as ‘highly variable’; some species 
are divided into several geographic ‘races’; some larger groups of birds vary in 
such complex and overlapping ways that they are denoted a ‘species complex’. 
All this was well known to Darwin and it is what evolutionary theory should 
lead us to expect.

Yet, despite not being classically de)nable and having blurred edges, species 
concepts are scienti)cally suitable. A good way to make sense of this fact is to 
consider species concepts to be natural homeostatic property cluster (HPC) kinds 
(Boyd, 1999). Boyd introduced this in6uential theory of scienti)c kinds to ac-
count for the fact that many of the central theoretical constructs in the special 
sciences have internal variability and lack sharp boundaries. According to Boyd, 
“[t]he natural de)nition of…homeostatic property clusters kinds is determined 
by the members of a cluster of o7en co-occurring properties and by the (“homeo-
static”) mechanisms that bring about their co-occurrence” (Boyd, 1999: 141). 

On the HPC view, something is an instance of a biological species concept like 
Canis Lupus by virtue of sharing a cluster of “o7en co-occurring” properties, but 
there are no properties individually necessary and jointly su8cient for member-
ship. Furthermore, some individuals may have just enough of the co-occurring 
properties to place them on the borderline for membership. +ese co-occurring 
properties tend to cluster together by virtue of causal mechanisms such as inter-
breeding, shared ancestors and exposure to common selection pressures. 

On account of such “homeostatic mechanisms”, the members of the Canis 
Lupus species tend to imperfectly share properties. Finally, the o7en co-occurring 
properties of members of this species are of central interest to biology, in the sense 
that biologists can formulate lots of reliable inductions and explanations about 
Canis Lupus.
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+is example demonstrates that we can )nd scienti)cally suitable categories 
that are not classically de)nable and admit borderline cases. +e converse holds 
as well. We can )nd scienti)cally unsuitable categories that are classically de)n-
able and lack borderline cases. +e ancient astronomical concept of a superlunary 
object has classical de)ning conditions – an object is superlunary if and only if it is 
located beyond the orbit of the moon – and it lacks blurred edges, but it is clearly 
unsuitable for contemporary astronomy.

A critic may retort that neither biological species concepts nor the concept 
of a superlunary object are vernacular concepts, unlike folk emotion concepts. 
+is is true, but irrelevant to the point being made, which is that lacking de)ning 
conditions and having borderline cases are not per se obstacles to the scienti)c 
suitability of folk emotion categories. If they were, we could not )nd scienti)cally 
suitable concepts, whether grounded in the vernacular or not, with such proper-
ties. Since we can )nd them, the case against folk emotion concepts must )nd 
support elsewhere. 

5.2 Cultural speci)city and hidden assumptions

Russell and Panksepp have both suggested that there is another source of trouble 
with folk emotion concepts, namely that they are “culture-speci)c” (Russell, 80) 
or have “variable meanings due to socio-cultural diversity” (Panksepp, 33). It is 
certainly true that emotion concepts di*er to some extent across cultures. 

As Russell reminds us by way of example, Gidjingali speakers do not have 
any concept that directly translates with “fear”, combining instead shame and fear 
into the culture-speci)c concept of “gurakadj” (110). Languages also di*er in the 
overall richness of their emotion vocabulary, and in the extent to which speci)c 
emotions are hypercognized or hypocognized, namely associated with a lexically 
rich or poor conceptual framework (Levy, 1973). 

+ese sorts of cultural di*erences are relevant with respect to a*ective phe-
nomena that depend on concept use. An example is Russell ’s notion of the meta-
experience of an emotion, understood as the categorization of one’s emotion under 
concepts. A Gidjingali speaker who lacks the concept of fear would not be able to 
categorize herself under the fear concept (on the other hand, she would be able to 
categorize herself under the gurakadj concept). 

+is being said, I do not think that cultural di*erences have any impact on 
the scienti)c suitability of folk emotion concepts. An analogy may help. Consider 
the category we call in English “gold”. Chemists consider it scienti)cally suitable 
for chemistry, and they do so because items in the extension of the “gold” catego-
ry – the extension of a category C is the set of things that fall into C – share lots of 
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properties relevant to induction and explanation in chemistry. By contrast, items 
in the extension of the “jade” category do not, because the category comprises two 
very di*erent minerals called “jadeite” and “nephrite” which just happen to look 
alike, and are labeled “jade” simply on account of how they look. 

+ese judgments about the scienti)c suitability of “gold” and “jade” depend 
entirely on the nature of their extensions in English. +e point is that the exten-
sion of a category in a given language is not a*ected by whether other languages 
have or lack a category inter-translatable with it. Suppose that a speaker of Gidjin-
gali were to describe gold as “gilder”, a concept that includes what in English we 
call “gold” and “silver”. Quite clearly, this would not make “gold” a scienti)cally 
unsuitable category in English. Conversely, suppose that a speaker of Gidjingali 
were to lack the “jade” category, and distinguished in all cases between “jadeite” 
and “nephrite”. Once again, this would not make what we call “jade” in English a 
scienti)cally suitable category. 

Russell also remarked that folk emotion concepts bring with them “the as-
sumptions of our religious, philosophical, and intellectual traditions, including 
such dubious distinctions as that between body and mind or that between reason 
and emotion” (80). Let us assume for the sake of argument that these are in fact 
misleading assumptions about emotions. 

+ey would have to be accounted for by what Russell calls the descriptive proj-
ect, which aims to reconstruct the “meaning” of folk emotion terms. But these 
mistaken assumptions do not a*ect the prescriptive project, which focuses on the 
scienti)c study of the events to which the terms refer. As the mistaken popular as-
sumption that if something is water it must be liquid does not stand in the way of 
the scienti)c study of water, so the (possibly) mistaken popular assumption that 
if something is an emotion it must be irrational does not stand in the way of the 
scienti)c study of what we call “emotion”.

5.3 Part-whole confusions reinterpreted

Panksepp uses capitalized terms to designate his seven primary systems: seek-
ing, rage, fear, lust, care, grief/panic, and play. +ese terms preserve ortho-
graphic identity with ordinary lower-case English terms such as “seeking”, “rage”, 
“fear” and so on. What is the capitalization supposed to indicate? Panksepp’s main 
rationale for using capitalized letters is “to avoid part-whole confusions” (33). 
Capitalized letters, he says, only refer “to speci)able brain networks that are im-
portant parts of intrinsically ambiguous conceptual wholes” (33). 

+is statement is naturally interpreted as follows: the upper-case terms seek-
ing, rage, fear and so on refer to brain networks that are parts of the wholes 
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designated by the lower-case terms “seeking”, “rage”, “fear”, etc. +is would not be 
a satisfactory rationale for capitalization on two levels.

Firstly, if the aim of the capitalized letters were to refer merely to a speci)able 
brain network, Panksepp’s terminological choice would be infelicitous. Language 
a*ords the much clearer expressions “seeking network”, “rage network”, “fear 
network”, and so on. 

Secondly, it is not the case that Panksepp’s brain networks are always parts 
of the wholes designated by the lower-case terms “seeking”, “rage”, “fear”. As 
pointed out by Russell, there are instances of activation of, say, the seeking net-
work that are not parts of what we call “seeking” in English. Similarly, there are 
instances of what we call “seeking” in English that do not involve the seeking 
network as a part. 

I propose another interpretation, according to which seeking, rage, fear, 
lust, care, grief/panic, and play refer to discrete a!ective systems that have 
dedicated brain networks as parts. On this view, Panksepp’s networks are not 
parts of the “intrinsically ambiguous conceptual wholes” designated by lower-
case terms, but rather parts of the seven theoretically motivated coordination sys-
tems introduced by Panksepp. 

Such systems are not folk psychologically de)ned, but rather de)ned by a 
number of characteristics of the brain networks supposed to underlie them 
(Panksepp 42–44, with my wordings):

1. Primary a*ective systems are genetically based and their activities are uncon-
ditionally triggered by a limited number of sensory/perceptual inputs con-
nected to major life-challenging circumstances

2. Primary a*ective systems coordinate sets of behavioral and autonomic out-
puts, including hormonal and immunological parameters, in ways that have 
proven adaptive in the evolutionary history of the species

3. Primary a*ective systems gate and modulate incoming sensory inputs rel-
evant to the behavioral and autonomic outputs coordinated

4. +e activities of primary a*ective systems outlast their precipitating circum-
stances

5. +e activities of primary a*ective systems can be conditionally triggered by 
neutral stimuli through learning and higher thought

6. +e activities of primary a*ective systems in6uence, and are in6uenced by, 
the activities of the brain networks underlying higher decision making and 
consciousness

7. Primary a*ective systems produce a*ective feelings

Panksepp adds that the activities of primary systems “can occur without the last 
two attributes” (43), which suggests that (6) and (7) are not strictly necessary for 
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an a*ective system to be activated. In light of this caveat, I propose we understand 
Panksepp’s primary systems as homeostatic property cluster kinds (Section 5.1). 
On this view, properties (1)–(7) constitute a family of imperfectly co-occurring 
properties brought about by a subcortical brain mechanism. 

+e problem is that Panksepp did not provide a principled justi)cation for the 
orthographic identity between the names of his seven primary a*ective systems 
and ordinary folk emotion concepts. Why should a “general-purpose appetitive 
motivational system”, which aims to motivate “animals to )nd and eagerly an-
ticipate all kinds of resources they need for survival” (34–35) be called seeking? 
Why should a system “aroused by frustration arising from any attempts to curtail 
an animal’s freedom of action” and “invigorat[ing] aggressive behaviors” (35) be 
called rage? Why should a system “designed during brain evolution to help ani-
mals reduce pain and the possibility of destruction” (36) and leading to 6eeing 
or freezing behaviors be called fear? Absent a convincing justi)cation, a better 
strategy would be to use neologisms for the designation of primary a*ective sys-
tems (e.g. the WIS4 a*ective system, or the threat-coping system). 

I propose two conditions as individually su8cient to justify orthographic 
identity. +e )rst is what I call the subset condition. It is satis)ed when the capi-
talized terms apply to a subset of the episodes named by lower-case terms, and 
nothing else. fear would satisfy the subset condition if all instances of fear were 
instances of folk psychological “fear”. In this case, Panksepp’s designation would 
be legitimate, because fear would describe what a particular kind of “fear” is 
like. +e capitalization would simultaneously warn the reader that, even though 
all instances of fear are instances of “fear”, the converse does not hold: there are 
instances of “fear” that are not instances of fear. Russell provides one such ex-
ample – child’s separation anxiety.

+e second is what I call the signi"cant overlap condition. It is satis)ed when 
the capitalized terms apply to signi)cantly more episodes named by lower-case 
letters than they apply to episodes to which the lower-case letters do not apply. 
+e signi)cant overlap condition would be ful)lled by fear even if there were 
instances of fear that are not instances of “fear”, as long as signi)cantly more in-
stances of “fear” than instances of non-“fear” were included in fear. Panksepp’s 
designation would still strike me as legitimate in this case. +is is because most 
fear episodes, rather than all fear episodes as in the subset condition, would 
still qualify as “fear” episodes.

Admittedly, this second condition is less clear-cut than the )rst. It relies on a 
vague notion such as including “signi)cantly more” members of one class rather 
than another. As a result, there will be borderline cases in which it is unclear 
whether a “signi)cant overlap” has been achieved. At the same time, the ver-
dict will be clear in many cases. fear, for instance, appears to clearly satisfy the 
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 signi"cant overlap condition. Whereas it is easy to )nd instances of “fear” that are 
not instances of fear, we would be hard pressed to )nd more than a handful, 
if any, instances of fear that are not instances of “fear”. +is is to say that the 
overwhelming majority of cases of fear are also cases of “fear”. On the view I 
have proposed, this is enough to justify the orthographic identity between “fear” 
and fear.

I emphasize that it is quite possible that, despite including signi)cantly more 
cases of “fear” than cases of non-“fear”, fear will still comprise a very small 
number of cases of “fear”. In other words, it is compatible with the rationale for 
orthographic identity I have o*ered that most cases of “fear” will not be cases of 
fear, as long as most cases of fear are cases of “fear”. +e fact that certain forms 
of “fear” are rarely instantiated is not a good reason for lacking a good scienti)c 
theory for them. 

I leave it open for debate whether Panskepp’s seven primary systems all satisfy 
either the subset condition or the signi)cant overlap condition. 

5.4 Heterogeneity is the problem 

+e real trouble with trying to build a*ective science around folk concepts lies in 
the “heterogeneity [of] the extensions of the terms scientists have borrowed from 
everyday language: emotion, fear, anger, jealousy, mood, and so on” (113). Accord-
ing to what I call the Heterogeneity Hypothesis, instances of folk emotion concepts 
are too di*erent from one another to participate in the same body of scienti)c 
generalizations. If so, no general scienti)c theory of emotion, or theory of fear, or 
theory of anger will be forthcoming. 

Russell has argued for the truth of this hypothesis over almost three decades 
(cf. Fehr and Russell, 1984). His view is that the majority of emotion theorists still 
deny – at least implicitly – the Heterogeneity Hypothesis. +ey believe instead that 
“[a]ll emotions are produced by (or are) a single type of entity (such as a set of a*ect 
programs in the limbic system). +at entity produces (or is) an organized pattern 
of component responses” (81). +is assumption extends to lower levels of the emo-
tion taxonomy: all fears, all angers, all disgusts, all shames, all guilts are assumed 
to be produced by a single type of entity that generates the organized pattern of 
component responses characteristic of, respectively, fear, anger, disgust, etc.

+is leads emotion theorists to keep formulating alternative accounts of the 
allegedly single type of entity that corresponds to emotion, or to fear, or to anger. 
+e striking fact is that they keep failing at this task. For any theory that claims 
that all emotions are X, or that all fears are Y, or that all angers are Z, counter-
examples can be found (Scarantino, in press). 
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+e Heterogeneity Hypothesis provides what I consider to be the best expla-
nation for this failure. If the hypothesis is true, the things that fall into folk emo-
tion concepts constitute highly heterogeneous groupings, and there simply is no 
X such that all emotions are X, no Y such that all fears are Y, no Z such that all 
angers are Z, and so forth. 

+e Heterogeneity Hypothesis can be further supported by re6ections on 
the origin of folk emotion concepts. Quite clearly, such concepts were not intro-
duced in language to collect homogeneous domains of scienti)c investigation. 
+eir function was rather to allow speakers to engage in an assorted variety of 
speech acts, which include describing and predicting states of a*airs, making 
promises, issuing warnings and commitments, broadcasting intentions, o*er-
ing praise and blame, expressing internal states, faking internal states, recom-
mending or urging courses of action, and so on. It would be purely coincidental, 
and highly surprising, if the concepts that emerged from these multifarious so-
cial practices happened to collect a set of items that are interestingly alike from 
a scienti)c point of view. 

I therefore conclude with Russell that “emotion [or fear or anger etc.] cannot 
be equated with any one process or component. Emotional episodes are not all of 
one kind, and they do not all stem from one mechanism dedicated just to emotion 
[or fear or anger etc.]” (82).

+e question is: What follows from the heterogeneity of folk emotion con-
cepts? 

6. Why do emotion components co-occur?

Russell thinks that the heterogeneity of folk emotion concepts calls into question 
the standard understanding of the causal relation between emotions and their 
components. Consider the case of fear. “In the standard account”, Russell writes, 
“fear (or the fear program) made Sally’s heart pound, her palms sweat, her face 
broadcast danger; fear focused her thoughts on the bear; it made her freeze and 
then 6ee” (81). 

+e standard account here exempli)ed makes two central commitments. 
Firstly, it is assumed that there is a discrete causal emotion mechanism (or pro-
gram) responsible for the co-occurrence of the various components (heart pound-
ing, sweaty palms, freezing, etc.). Call this the emotion mechanism assumption. 
Secondly, it is assumed that the relevant mechanism or program is a “fear mecha-
nism”, which suggests that it is a mechanism common to all cases of fear. Call this 
is the unique mechanism assumption.
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According to Russell, the emotion mechanism assumption and the unique 
mechanism assumption are both false. I will argue instead that, whereas the unique 
mechanism assumption is false, the emotion mechanism assumption is true. Now, 
the absence of a unique fear mechanism follows directly from the Heterogeneity 
Hypothesis, which both Russell and I subscribe to. One of the key respects in 
which members of folk emotion categories such as fear are heterogeneous is that 
there are no causal mechanisms common to them all.

However, the absence of a unique emotion mechanism is perfectly compat-
ible with the presence of multiple emotion mechanisms corresponding to di*er-
ent instances of the folk concept. For instance, the fact that there is no discrete 
emotion mechanism that brings about fear components in all cases of “fear” is 
compatible with there being an emotion mechanism – call it the fear* mechanism 
for now – that made Sally’s heart pound, her palms sweat, her face broadcast dan-
ger and her legs freeze and then run. 

Russell’s conviction to the contrary is grounded in an argument from explana-
tory super#uity. His view is that we can provide a satisfactory causal explanation 
of the co-occurrence of the components without positing any discrete emotion 
mechanism. My view is that the alternative explanations considered by Russell 
are not satisfactory. I will conclude that the best explanation for why the com-
ponents of Sally’s fear co-occurred is still the presence of a discrete – but not 
unique – causal emotion mechanism.

Russell’s alternative “explanation begins with each of the components (her 
heart pounding, palms sweating, etc). Each component has its own causal chain, 
which research has gone a fair way in describing. +us, we need an explanation 
of how the encounter with the bear resulted in changes in the autonomic nervous 
system, but that explanation would not include the assumption that fear did it. 
And so on, through each component that actually occurred during the emotional 
episode” (82). 

+is formulation appears to beg the question. It is assumed that each com-
ponent has “its own causal chain”, when the issue is whether or not there exists 
a “common causal chain” running from an internal emotion mechanism to each 
component. On the other hand, it is true that there is a cause – potentially the 
same cause – for each component. Furthermore, since Sally’s fear consists of the 
joint occurrence of several components, what really needs to be explained is why 
the components co-occurred, not simply why each of them occurred indepen-
dently of one another.3 

3.  Russell rightly emphasizes that in many emotion episodes the correlations among compo-
nents are much weaker than in prototypical cases (e.g. Sally’s case). A great many non-prototypical 
instances of folk emotion concepts occur by virtue of a few co-occurring components.
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Russell is well aware of this explanatory need, and proposes three non-
mutually exclusive non-emotional explanatory mechanisms: “(a) features in the 
environment have a correlational structure, which then creates correlations among 
components, (b) one component can in6uence another, and (c) two components 
are correlated when they are both in6uenced by the same central mechanism such 
as attention” (83). Let us consider these candidate mechanisms in turn. 

According to the )rst, if two environmental features F1 and F2 are natu-
rally correlated, and they independently cause, respectively, components C1 
and C2, then C1 and C2 will correlate despite the absence of a discrete emotion 
mechanism causing both. Russell gives the following example: “suppose that 
novel events [F1] are more likely than familiar events to block a goal…Suppose 
further that goal blockage [F2] elicits an ANS pattern of cardiac acceleration 
[C2] and that novel events elicit frowns [C1]. If so, cardiac acceleration [C2] 
and frowning [C1] will be correlated even if no internal process links the two” 
(Russell, 2009: 1273). 

According to the second mechanism, if a component C1 causes a compo-
nent C2, then C1 and C2 will correlate despite the absence of a discrete emotion 
mechanism causing both. Russell gives the following example: suppose that mak-
ing a threat expression [C1] “alters breathing and muscle tension, which in turn 
alters ANS activity, perhaps cardiac acceleration [C2]. +e consequence would 
be that the threat face [C1] is correlated with cardiac acceleration [C2]” (Russell, 
2009: 1273). 

According to the third proposal, if some mechanism M other than emotion 
causes component C1 and component C2, then C1 and C2 will correlate despite the 
absence of a discrete emotion mechanism causing both. Russell gives the follow-
ing example: “suppose that focused attention [M] produces both muscle tension 
in the face [C1] and cardiac acceleration [C2]. If so, muscle tension in the face [C1] 
will be correlated with cardiac acceleration [C2]” (Russell, 2009: 1274).

Let us now apply these three mechanisms to Sally’s case. We could argue that 
the bear was a novel event [F1] which caused Sally’s fear expression [C1], and that 
this novel event correlated with goal blockage [F2] which in turn caused Sally’s 
heart to pound [C2]. According to Russell, this would be a candidate explanation 
for why fear expressions and heart pounding correlate. Furthermore, we could 
rely on the second mechanism, and suggest that making a fear expression [C1] 
alters breathing and muscle tension, )nally leading to cardiac acceleration [C2]. 
+is would qualify as a second candidate explanation for why fear expressions 
and heart pounding correlate. Finally, we could appeal to the third proposal, and 
argue that the attention mechanism M produced both the fear expression [C1] 
and cardiac acceleration [C2], o*ering a third candidate explanation for why fear 
expressions and heart pounding correlate.
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+e problem with these alleged explanations is that they fail to provide any 
understanding of why the correlations among components take the form they do. 
We are told which alternative mechanisms could in principle bring about the com-
ponents of Sally’s fear, but we are not told what underlies the causal relationships 
between mechanisms and components. What is le7 in the dark is precisely what 
needs to be explained. Why would the novelty constituted by a bear cause both 
heart rate acceleration – through goal blockage – and the facial expression of fear, 
rather than something else? Why would fear expressions cause heart rate accelera-
tion, rather than something else? Why would attention shi7s cause both heart rate 
acceleration and the facial expression of fear, rather than something else? 

On the contrary, positing an internal emotion mechanism – what I have 
called so far the fear* mechanism – provides a clear functional explanation of 
why the correlations among components take the form they do. On this proposal, 
the reason why the novelty constituted by a bear leads to the co-instantiation of 
heart rate acceleration and a face expression and sweaty palms and freezing and 
6eeing behaviors – possibly by means of causal relations among the components 
themselves and attention shi7s – is one and the same: all such changes are func-
tional to the avoidance of danger and brought about in a coordinated fashion by 
an internal mechanism for that very reason. 4

On Russell’s model, the co-occurrence of the components of Sally’s fear is co-
incidental rather than functional, because his three proposed mechanisms operate 
independently of one another and are not goal-oriented. Russell appears to ex-
plicitly endorse a coincidental explanation when he compares the co-occurrence 
of components of a prototypical emotion episode to the occurrence of a royal 
6ush in poker – a combination of ace–king–queen–jack–ten of the same suit. As 
Russell remarks, “beyond the rules of the game and statistics, there is no need for 
an extra mechanism (except in cheating) to explain the very occasional occur-
rence of a royal 6ush” (84).5 

But it is far from coincidental that being exposed to a bear is followed by the 
components of prototypical fear. Whenever we expose Sally, and a great many 
other animals for that matter, to bears, a very similar set of components will 
co-occur, over and over again. +is suggests the presence of an internal causal 

4.  +is is not to say that there is always a danger at hand when fear is elicited, nor that fear is 
always conducive to the avoidance of danger. +e claim is simply that danger-avoidance is what 
the fear system is supposed to bring about.

5.  Russell presents the even more radical analogy between emotions and the élan vital. In this 
case, Russell seems to lean toward eliminativism, because there is no such thing as élan vital. 
Discrete emotions do exist, on the other hand, and they are causally important for the reasons 
I describe in the text.
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mechanism that couples dangerous stimuli with componential changes – the fear* 
mechanism. +is is to say that the “very occasional occurrence” of prototypical 
fear – the royal 6ush mentioned in Russell’s example – is not due to the laws of 
statistics, but rather to the fact that the fear* mechanism rarely encounters stimuli 
dangerous enough to demand a prototypical fear response. 

So I conclude that Russell is right in rejecting the unique mechanism assump-
tion, but wrong in rejecting the emotion mechanism assumption. Positing an in-
ternal emotion mechanism, I conclude, continues to be the best explanation for 
the systematic relation between classes of stimuli (e.g. dangerous stimuli) and 
classes of componential changes (e.g. heart pounding, palms sweating, fear ex-
pressions, freezing and 6eeing). 

+is being said, I follow Russell in thinking that the standard account of the 
relation between discrete emotions and emotional components needs to be re-
jected because it posits the existence of a unique causal mechanism. Furthermore, 
I have only characterized the fear* mechanism functionally, without saying much 
of anything about how it is supposed to work. +e next section aims to )ll these 
gaps, and propose a reconciliation between Panskepp’s and Russell’s positions on 
emotional causation.

7. A possible reconciliation?

My central proposal is that the fear* mechanism at work in Sally’s case is nothing 
other than Panksepp’s primary fear system, in combination with learning and 
cognition. +is hypothesis adds to the functional level of explanation an imple-
mentational level (Marr, 1982). Rather than simply considering the goal of the 
mechanism – e.g. avoiding danger – we are now considering a speci)c proposal 
on how such goal is physically realized. 

On this proposal, Sally’s response to the bear is driven by a genetically based 
subcortical brain network – the fear network – that coordinates sets of behav-
ioral and autonomic outputs in ways that have proven adaptive in the evolution-
ary history of the species because they have helped animals “reduce pain and the 
possibility of destruction” (Panksepp, 36).

Now, Russell seems to accept that the fear network is involved in Sally’s 
fear. According to Russell, “Panksepp’s fear circuit…results in momentary 
freezing, inhibition of ongoing behavior, and changes in Sally’s autonomic ner-
vous system and endocrine system” (112). +is admission is quite surprising, 
because these changes, unlike those accounted for by the three mechanisms I 
discussed in Section 6, do require positing an extra emotional mechanism – the 
fear mechanism. 
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But Russell adds that there are other aspects of Sally’s fear episode that the 
fear mechanism cannot account for. +is suggests that, rather than being ex-
planatorily super#uous as posited in Section 6, the fear system may be explana-
torily insu$cient. For instance, Sally must perceive the bear, she must recognize 
it as a bear, she must produce changes in Core A*ect in the direction of high 
arousal and high negativity, she must enhance perceptual-cognitive processing 
of the bear, she must search her memory for previous bear attacks, she must 
search the environment for escape routes, she must formulate a plan about what 
to do and so on.

I think that a reconciliation between Russell and Panksepp on whether dis-
crete emotions are genuine causal mechanisms can be reached at this juncture. 
+e reconciliation hinges on whether Russell can accept that the FEAR system 
has a global causal reach on the resources of the organism, and on whether Pank-
sepp can accept that the fear system, understood along the lines I suggested in 
Section 5.3, has a great deal of variability in its operation.

Russell argues that Sally’s fear episode includes changes that need to be ex-
plained in terms of perception, cognition and memory rather than in terms of the 
fear mechanism. But the fear mechanism as characterized by Panskepp has a 
superordinate control function with respect to all organismic sub-systems avail-
able to the organism, including perception, memory and cognition. 

+e job of the fear system is to coordinate an open range of resources by 
gating and modulating incoming sensory inputs relevant to behavioral and auto-
nomic outputs and by engaging in reciprocal interaction with the brain networks 
involved in learning and higher thought, thereby bringing about secondary and 
tertiary a*ects. So while it is true that Sally’s fear episode involves a great many 
changes that go beyond freezing and inhibition of ongoing behavior, I think such 
changes can be included within the explanatory purview of the fear system in 
interaction with other organismic resources. 

On the other hand, Panksepp should accept that the fear network respon-
sible for coordinating the components of Sally’s fear is not an “important part[] 
of an intrinsically ambiguous conceptual whole[]” (3) named by the English term 
“fear”. As emphasized by Russell, there are many cases of fear that have nothing to 
do with the fear network. I have consequently proposed that we interpret fear 
as designating a theoretically motivated coordination system – rather than a part 
of the vernacular notion of fear as suggested by Panksepp. 

Furthermore, Panskepp’s fear system should explicitly be understood as a 
homeostatic property cluster kind (see Section 5.3) with a great deal of variability 
in the combination of components that can instantiate it. I take the presence of 
variability to be the primary motivator behind Russell’s rejection of the view that 
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all emotions, or all fears, or all angers, are produced by (or are) a single type of 
entity. We should co-opt this insight into theories of discrete emotions, and make 
room for mechanism-dependent variability. 

Mechanism-dependent variability consists of the fact that the same causal 
mechanism can bring about di*erent components in di*erent occasions. +is is 
to be contrasted with across-mechanisms variability, which consists of the fact 
that there are multiple causal mechanisms, each with its own range of mecha-
nism-dependent variability, underlying episodes of the same folk emotion.

Since Panksepp’s fear system has the avoidance of danger as its goal and 
dangers di*er across occasions, we should expect that the fear system will bring 
about di*erent combinations of components in di*erent circumstances. For in-
stance, if the bear is faraway, the fear mechanism should bring about freezing 
and some combination C of other components. But if the bear is suddenly loom-
ing, the fear mechanism should bring about 6eeing and a di*erent combination 
C’ of components. 

On this view, the variability emphasized by Russell is not only compatible 
with the presence of a discrete causal mechanism underlying the co-occurrence of 
emotion components, but to be expected insofar as such variability is functional 
to what the mechanism is trying to do – avoiding the speci)c danger at hand in 
the speci)c circumstances at hand. 

+is being said, I agree with Russell that the fear network as such cannot 
be credited with producing Sally’s meta-experience of fear. +is meta-experience 
requires focused attention and concept use, and it is more likely to occur when 
she is safely back home than when she is facing the bear. Yet, the absence of the 
meta-experience of fear is not tantamount to the absence of any subjective experi-
ence associated with a fear episode. 

+e subjective experience associated with a fear episode consists of the way 
it is like to undergo the activation of the fear network in the speci)c circum-
stances in which it is activated. Since such activation can involve di*erent com-
binations of components because of mechanism-dependent variability, I reject 
Panksepp’s view that the activation of any primary system is associated with a 
distinctive and intrinsic subjective experience. On the view I am pushing, the 
activation of the fear system will generate di*erent, context-dependent subjec-
tive experiences, depending of which speci)c behavioral and autonomic outputs 
are being brought about. 
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8. Conclusion

I have argued that discrete emotions are genuine causal mechanisms with respect 
to the manifestations commonly associated with them. At the same time, I have 
agreed with Russell that discrete causal mechanisms cannot be found at the level 
of folk emotion concepts such as emotion, fear, or anger. 

+e key corollary is that the science of discrete emotions should stop charac-
terizing its objects of investigation in folk psychological terms. Panksepp’s strat-
egy of using capitalized versions of folk psychological terms strikes me as a good 
way to go, provided either the subset condition or the signi)cant overlap condi-
tion are satis)ed.

I have suggested that a possible way to reconcile Russell’s rejection of stan-
dard accounts of discrete emotions with the existence of causal mechanisms is to 
modify Panksepp’s model to account for the kinds of heterogeneity that Russell 
has so aptly characterized. Whether this modi)cation can be successfully achieved 
within the con)nes of Panksepp’s original theory remains to be seen.

References

Boyd, Richard. (1999). Kinds, complexity and multiple realization. Philosophical Studies, 95, 
67–98.

Fehr, Beverley, & Russell, James A. (1984). Concept of emotion viewed from a prototype per-
spective. Journal of Experimental Psychology: General, 113, 464–86.

Levy, Robert I. (1973). Tahitians. Chicago: University of Chicago Press.
Marr, David. (1982). Vision: a computational investigation into the human representation and 

processing of visual information. New York: Freeman.
Pfa*, Donald. (2006). Brain arousal and information theory: Neural and genetic mechanisms. 

Cambridge, MA: Harvard University Press. 
Russell, James A. (2003). Core a*ect and the psychological construction of emotion. Psychologi-

cal Review, 110, 145–172.
Russell, James A. (2009). Emotion, core a*ect, and psychological construction. Cognition and 

Emotion, 23, 1259–1283. 
Scarantino, Andrea. (In press). How to de)ne emotions scienti)cally. Emotion Review.
Smith, Kyle S., Mahler, Stephen V., Peciña, Susana, & Berridge, Kent C. (2010). Hedonic hot-

spots: generating sensory pleasure in the brain. In Morten Kringelbach & Kent C. Berridge 
(Eds), Pleasures of the brain (pp. 27–49). Oxford: Oxford University Press.

http://dx.doi.org/10.1023/A:1004511407133
http://dx.doi.org/10.1023/A:1004511407133
http://dx.doi.org/10.1037/0033-295X.110.1.145
http://dx.doi.org/10.1037/0033-295X.110.1.145

