Modularity, and the Psychoevolutionary Theory
of Emotion
P. E. GRIFFITHS
Departmentof Philosophy
University of Otago
P.O. Box 56
Dunedin
New Zealand

ABSTRACT: It is unreasonable to assume that our pre-scientific emotion vocabulary
embodies all and only those distinctions required for a scientific psychology of emotion.
The psychoevolutionary approach to emotion yields an alternative classification of certain
emotion phenomena. The new categories are based on a set of evolved adaptive responses,
or affect-programs, which are found in all cultures. The triggering of these responses
involves a modular system of stimulus appraisal, whose evaluations may conflict with those
of higher-level cognitive processes. Whilst the structure of the adaptive responses is innate,
the contents of the system which triggers them are largely learnt. The circuits subserving
the adaptive responses are probably located in the limbic system. This theory of emotion is
directly applicable only to a small sub-domain of the traditional realm of emotion. It can be
used, however, to explain the grouping of various other phenomena under the heading of
emotion, and to explain various characteristic failings of the pre-scientific conception of
emotion.
KEY WORDS: Emotion, modularity, psychobiology, psychoevolution.

1. INTRODUCTION

Everyday discourse classes emotions into kinds like fear, anger, love,
disgust and sadness. It would be a mistake to assume that this is the best
classification for all scientific purposes. First, even the most superficial
conversation about emotion soon leads to a wish to distinguish more kinds
of emotion than we have names for. It is not difficult to find counterexamples to even the most mundane assertions about love or anger. The
next conversational step is to insist that what we say is true of one kind of
love, or anger or whatever, but not of others. So even in casual conversation, we do not take the standard emotion vocabulary to be definitive.
Secondly, members of other cultures seem to experience emotions
that are unknown to us. The Japanese experience called 'amae' is not
one which westerners can readily imagine, and certainly not one most
westerners would claim to have experienced.' It follows that the emotion
vocabulary of English is at least incomplete. Other facts about the cultural
Biology and Philosophy 5:175-196, 1990.
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diversity of emotional experience suggest that even for the domain of
emotions it describes, our vocabulary may not capture the definitive
distinctions between one emotion and another. Heelas (1986) introduces
the notions of 'hyper-' and 'hypo-cognition'. A particular emotion category
may be central to a culture. In consequence, a larger segment of the
emotional experience of individuals in that culture may be conceptualized
in that category. Alternatively, a category may be squeezed into insignificance, or even non-existence, by the expansion of other categories, or by
the direct hostility of the culture to that category. In current western
culture, 'love' may be hyper-cognized in comparison with other cultures,
and 'piety' hypo-cognized in comparison with previous stages of our own
culture. States that were classified under one head in one time or place are
now classified under another.
These facts about emotion make it unwise to assume that the our
current vocabulary draws all and only those distinctions which will be
required for the scientific study of emotion. 2
There are two main strands to our everyday discourse about emotion.
The first strand contrasts emotion with rational thought and action.
Emotions are conceived as 'passive', or involuntary. They are intrusive
elements in our motivation, interfering with rational action based upon
justified beliefs and stable desires. This element of everyday discourse also
links emotions to various physiological events. Emotions take over
systems whose operation is usually voluntary, causing behaviours such as
flinching and orienting. They also divert from their usual paths systems
whose operation is characteristically involuntary, such as the beating of the
heart, or sweat glands. It is this strand of our thought that motivates
philosophers like William Lyons (1980), who believe that a mental state
cannot count as an emotion unless it causes physiological disturbance.
The second, contrasting strand of everyday discourse treats emotions as
intentional states, embodying judgements of various kinds. Fear is an
attitude we have to certain kinds of objects. It somehow embodies the
judgement that those objects are threats to us. This strand of our thought
lies behind the major philosophical approach to emotion of the last 25
years - the cognitive theory. Philosophical cognitivism centers around
two claims. First, that the occurrence of propositional attitudes is essential
to the occurrence of emotions. Second, that the identity of particular
emotions depends upon the kinds of propositional attitudes they involve.
The philosophical cognitivist claims that it is a necessary condition of
fearing something that you believe it to be dangerous, and desire to avoid
the danger. An extensive philosophical literature defends this position
against various counterexamples, and relates the cognitivist orthodoxy to
questions concerning the rationality and moral status of emotions.3
There are a number of problems with the idea that having an emotion
involves having appropriate beliefs and desires. The content of some
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emotions blatantly contradicts the contents of our beliefs, as when a
person is afraid of what they are sure is a harmless earthworm. The
cognitive contents associated with some emotions are also liable to occur
without the emotion occurring. For example, people face terrible dangers,
and with no apparent death wish, remain unafraid, and take sensible
decisions.
A number of authors have suggested more or less ad hoc additions to
the theory in the hope of making it extensionally adequate. Among the
more notable suggestions, William Lyons (1980) suggests that the cognitive state must cause physiological disturbances of some kind if it is to
count as an emotion. Michael Stocker (1987) has suggested that the
cognitive contents must be held "emotionally", as well "evidentially". The
contents must be "entered into", or "lived". As Stocker admits, these
notions are "difficult to characterize".
I have argued elsewhere (Griffiths 1989b) that none of the sophisticated versions of cognitivism succeed in overcoming the original array of
difficulties. In the same article I show that even if cognitivism were able to
provide an extensionally adequate taxonomy of emotions, this would fail
to fulfill many of the desiderata for a theory of emotions.
One of the continuing attractions of the cognitive approach is that it
promises a theory of emotion that preserves the categories used in our
everyday discourse. I have suggested, however, that there is good reason
to doubt whether these categories are definitive. The alternative approach
which I describe in this paper - the psychoevolutionary theory - will not
preserve the traditional categories. First, it does not pretend to be a theory
of all the things which can properly be called 'emotions' in English.
Secondly, it revises those emotion categories which it does attempt to
explain. I shall defend this revisionary approach in two ways. First, I show
that the new categories of emotion are far more theoretically fruitful than
the old in ethology, evolutionary theory and in the neurosciences. Thus,
even if we were to retain the old vocabulary, we would need the new
vocabulary in order to state a body of important generalizations about
emotional phenomena. Secondly, I shall show that using the new vocabulary we can give a partial account of the origins of the old vocabulary, and
explain why theories which use that old vocabulary encounter characteristic difficulties.

2. THE PSYCHOEVOLUTIONARY THEORY OF EMOTION

The psychoevolutionary approach to emotions was pioneered by Darwin
(1872). Darwin used the French anatomist Duchenne's data on facial
musculature, obtained by electrical stimulation of the facial muscle groups,
to put forward component analyses of particular emotional expressions.
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He also pioneered the judgement test, in which a subject's ability to
recognise emotion on the basis of photographed faces is assessed.
These two techniques have remained the most important tools in the
investigation of facial expressions. In this section I outline some of the
most telling of those modern experiments. I describe a judgement test with
isolated New Guinean subjects, a comparative component analysis carried
out on American and Japanese subjects, and some work on facial expression in deaf and blind born infants. The tendency of all this work is to
show that there are some patterns of emotive response, which occur in all
cultures. These results contradict the orthodoxy which prevailed before
the 1960's. Previously, authors like La Barre (1947) and R. L. Birdwhistell
(1963) had popularized the view that emotions are expressed in a culturespecific, learnt code, akin to a language. This view was made tenable by a
reliance upon anecdotal evidence, a conflation of facial expression with
other behaviours, such as gestures, and the phenomenon of display rules,
which we discuss below. This position still seems to be favoured by
authors such as Rom Harr6 (1986).
Ekman and Friesen (1971) conducted an experiment with subjects
from the Fore language group in New Guinea. These subjects had seen no
movies or magazines, they neither spoke nor understood English or
pidgin, they had not lived in any western settlement or government town,
and they had never worked for a white man. Forty photographs were used
in experiments with 189 adults and 130 children from the Fore.
Ekman and Friesen utilized a judgement task originally designed for
work with children. The subject was given three photographs at once, each
showing a face. The faces were selected, on the basis of a previously
devised component theory, to be clear expressions of one basic emotion.
The subject was then told a story-which was designed to involve one of
these emotions. Finally, they were asked to say which photograph showed
the person described in the story. The stories described situations with
emotional significance in the life of the Fore speakers, such as the death of
a child, or an unarmed encounter with a wild pig. This method has the
advantage of avoiding the necessity of translating emotion terms from one
language to another.
High degrees of agreement were observed between the categories which
the pictures were intended to represent and the categories which they
were chosen as representing by the Fore. For example, photographs
intended to represent sadness, anger and surprise were shown to the New
Guineans, who were asked to select which picture represented the face of
a man whose child had just died. Seventy-nine percent of adults and 81%
of children selected the face intended to represent sadness. These results
confirm the view that similar facial behaviour is selected for the same
emotion in visually isolated preliterate cultures. Ekman and Friesen also
conducted a reverse test using their New Guinean subjects. They asked
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members of this culture to show how their face would appear if they were
the person described in one of the emotion stories that had been used in
the judgement test. Video tapes of nine New Guineans were shown to
thirty-four U.S. college students. Except for the poses of fear and surprise
(which the New Guineans had difficulty in discriminating), the students,
who had never seen anyone from New Guinea, accurately judged the
emotion intended by their poses. This reverse test further confirms the
results of the study.
Ekman and Friesen (1980) also conducted a component analysis of
spontaneous facial expression. Twenty-five subjects from the University of
Berkeley and twenty-five subjects from the Waseda University, Tokyo,
watched a neutral and a stress-inducing film whilst alone in a room.4 They
were aware that skin conductance and heart-rate measures were being
taken but unaware that a video tape of their facial behaviour was being
made. The facial behaviour of both groups during the stress film was
radically different from that during the neutral film. When the repertoire
of facial behaviours shown during the stress phase by the two sets of
subjects was compared it was very similar.5 Correlations between the
facial behaviour shown by Japanese and American subjects in relation to
the stress film ranged from 0.72 to 0.96, depending upon whether a
particular facial area was compared or the movement of the entire face.
Perhaps the most interesting result from this experiment was that when
an authority figure was introduced into the room and asked questions
about the subject's emotions as the stress film was shown again the facial
behaviour of the Japanese differed radically from that of the Americans.
The characteristic difference was that the Japanese showed more positive
emotion than the Americans and less negative emotion. The Japanese
appeared to have masked their negative feelings by politely smiling. Slowmotion videotape analysis showed the micro-momentary occurrence of
characteristic negative emotional expressions, and then showed them
being replaced with a polite smile. This behaviour appears to have been
unconscious and relatively automatic on the part of the Japanese. This is a
classic example of so-called 'display rules' in operation. A display rule is a
means whereby an individual, or more often a whole society, habitually
mask or suppress a natural emotional response in order to conform more
closely to some norm or ideal. The existence of display rules may have
played a role in making plausible the view of La Barre and others that
even basic emotional expressions are culture specific.
Finally, we can turn to component analyses on the deaf and blind born.
Eibl-Eibesfeldt (1973) analyzed the facial movements of infants born deaf
and blind and of normal infants when exposed to the same stimuli. He
discovered that the same patterns of muscular activity were used to
display the same kinds of emotions in both groups. This finding confirms
the results of Thompson (1941) and Fulcher (1942), both of whom
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discovered the same patterns of muscular activity in the blind and seeing
for each type of emotional behaviour. This result seems to have been fairly
well confirmed and has extremely important implications for our theory of
emotion.

3. ARE EMOTIONAL RESPONSES INNATE?

The evidence just reviewed will be used below to support the idea that
certain emotional displays are controlled by "affect-programs". An affectprogram is a neural circuit, probably in the hypothalamus and associated
regions. When triggered, it initiates the complex series of reactions which
make up an emotional response. These are generally thought to include
facial expression, vocalization and expressive vocal changes, skeletal
muscular reactions, such as orienting or flinching, and changes in autonomic nervous system activity, leading to alterations in heart rate, skin
temperature, and so on.
However, the issue of whether affect-programs exist must not be
confused with the issue of whether they are innate. In principle, an affectprogram may be entirely innate, entirely learnt, or a mixture of the two.
These are questions about how the circuitry gets built, not about whether
it exists. It is not possible to argue from the fact that emotions are
controlled by affect-programs to the fact that they are innate.
There is, however, an argument in the other direction. If emotional
responses are innate, this would provide support for the view that there
are affect-programs. The argument is something like this. If there are
complex, co-ordinated responses, involving many different physiological
systems, and these depend upon an innate factor, our present scientific
understanding makes a circuit in the central nervous system just about the
only mechanism that could be built by the genes and then lead to the
production of these complex sequences of behaviour. In this section I
assess the evidence for the innateness of the various elements of the affectprogram response.
The results on facial expressions gathered by Ekman and Friesen are
evidence for the innateness of those expressions. They are particularly
good evidence because facial expressions are mostly arbitrary behaviours.
In humans, the fact that the fear expression expresses fear and the joy
expression expresses joy, cannot be explained by any intrinsic appropriateness of those expressions. Only surprise retains its utilitarian purpose (it serves to increase uptake of visual information). If these arbitrary
expressions were the results of learning or social training, the use of the
same expression for the same purpose in different cultures would be
inexplicable. 6
The data gathered by Eibl-Eibesfeldt is also good evidence for innate-
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ness. It is implausible to suppose that deaf and blind born infants have
learnt the correct facial expression for joy or disgust from those around
them.
Unfortunately, the research on the innateness or otherwise of other
postulated affect-program elements is not as decisive. We know that
orienting to the stimulus is part of the surprise response, other than that I
am not aware of any studies of muscular/skeletal response in humans.
Panksepp (1982) has worked on affect-program controlled muscular/
skeletal responses in animals, and claims to have isolated a number of
behaviour sequences. I doubt, however, whether these results can be
carried over to humans. I discuss my reservations on this point in section
6. I also know of no solid data on vocal responses.
Turning to ANS responses, there is a massive body of research, dating
back to W. B. Cannon in the inter-war years. Unfortunately, most of it is
addressed to the question of the specificity of ANS arousal to particular
emotions, not to the innateness of that arousal (the two issues are
connected, but in a way too complex to go into here). Anecdotally, it
seems plausible that adrenalin release and the accompanying heart rate
and other changes accompany fear in the New Guineans, as well as in
westerners, but there are no studies that I know of. A further problem is
raised for such research by the direct utility of some such ANS responses.
Studies would have to rule out the possibility that adrenalin release is a
learnt response which occurs in all cultures because it is always useful.
Studies on infants, as well as cross-cultural studies, would be necessary to
ascertain this. 7
As a consequence of the lack of research on these topics, it must be
concluded that if there are affect-programs their contents are at least
partly innate, but that the boundary between the innate and the learnt is
unclear.

4. THE AFFECT-PROGRAM THEORY

The idea that there are affect-programs controlling the various pancultural
emotional responses received some support from the fact that those
responses are at least partly innate. But the main argument for the
existence of affect-programs is the following argument to the best explanation. There are a number of important characteristics of emotional
responses that seem to stand in need of explanation. They are often brief,
quick, complex, organized and to a greater or lesser extent involuntary.
Let us consider these characteristics in a little more detail. If emotions are
distinguished from moods (Griffiths 1989a) they are typically brief, they
may last as little as a few seconds. The onset of an emotion may be so
quick as to be regarded as near instantaneous. An emotional response is
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both complex and organized. It typically involves at least four kinds of coordinated changes. Firstly, there are skeletal/muscular changes such as
flinching, orienting or relaxing. Secondly, there are changes in the facial
musculature, leading to emotional expressions. Thirdly, there are vocalizations and more general changes in the vocal muscles leading to expressive
tones of voice. Fourthly, there are autonomic nervous system responses,
such as sweating, secretion of adrenalin and changes in heart rate. The
characteristic sensations of the various emotions might also be mentioned.
Perhaps the most important feature of emotional responses is that they are
typically involuntary. They occur without the conscious instigation of the
subject. In this they are rather like reflexes, but they are unlike reflexes in
being more complex and organized. The argument for the existence of
affect-programs is simply that the features of emotion just described, and
particularly the last feature, can best be explained on the hypothesis that
a neural program stores a predetermined set of responses which are
activated in a co-ordinated fashion in rapid response to some external
stimuli. This argument has been advanced forcibly in a number of works
by Paul Ekman (1972, 1973,1980).
The existence of neural circuits that are partially innately specified, and
which control the rapid responses uncovered by the psychoevolutionary
theory is the best evidenced part of the affect-program theory. In addition
to the data and arguments already given, there is a body of neuroscientific
work which has attempted to map such circuits in the limbic system. This
is reviewed in section 6. These neural circuits, and their surface manifestations, may be regarded as the 'output side' of the psychoevolutionary/
affect-program theory, dealing with what happens when an emotional
response is triggered. The 'input side', dealing with the events that trigger
the emotional response, is in a somewhat less developed state.
The fact that the elements of the affect-program responses are at least
partially innate tells us nothing about whether there are any stimuli to
which the affect-programs are innately sensitive. But there is a considerable amount of research which throws light on this question. J. B. Watson
(1925) found that new-born babies are afraid of loud sounds and loss of
balance, but almost nothing else. More recent research has suggested that
the new born are sensitive to one further class of stimuli, namely the facial
expressions of caregivers (Trevarthen 1984). It might, therefore, be
concluded that the system which triggers the affect-programs has very few
innate elements. But this makes no allowance for responses which emerge
during maturation, or for the possibility of learning preparedness (Seligman
1970). Experience may be needed to produce a response, but if less
experience is needed to produce a response to one object than to another,
the explanation of this 'preparedness' to learn may involve genetic factors.
There is experimental evidence for learning preparedness in the cases
of fear and disgust. Seligman (1971) has argued that phobias are best
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understood as cases of highly prepared (often one-trial) learning of fear
responses. He suggests that the stimuli for which humans are predisposed
to acquire fear are those which would have been prevalent sources of
danger during human evolution. Ohman et al. (1976) conducted conditioning experiments on human beings in an attempt to test a similar
proposal. They found that associations between classic phobic stimuli,
such as snakes, and aversive stimuli, in this case electric shock, were more
resistant to extinction than associations established with a similar number
of trials between shock and neutral stimuli, such as flowers, or arbitrary
stimuli, such as shapes. They were also more resistant than associations
between phobic stimuli and non-aversive stimuli, in this case, sounds. They
concluded that the association of certain classic phobic stimuli with danger
is a prepared association in humans.
Disgust responses have been widely studied in animals under the
heading of 'taste aversion'. Many species exhibit a marked inability to
associate anything but ingested substances with nausea, and have remarkable capacities to identify and avoid noxious substances in their diet.
Various authors have suggested the existence of specialized mechanisms
for associating illness with tastes (Rozin and Kalat 1971, Garcia et al.
1974). Logue et al. (1981) attempted to show that the same phenomenon
is found in humans. It appears that in humans, as in other animals, there is
a strong tendency to acquire disgust for a taste which has been followed
by illness, even where higher-level cognitive systems are aware that no
causal connection exists between the food and the illness.
The data suggests that affect-program responses are innately sensitive
to very few stimuli. Most of the contents of the triggering system are
learnt. There is, however, considerable evidence that this learning mechanism is biased. It is not a general-purpose mechanism, equally capable of
learning any facts that the world may embody. Some kinds of fact are
easier to learn, and some harder. Although the organism does not arrive in
the world with a preconceived map of what is emotionally significant, it
does bring with it some preconceived ideas about what is likely to be
emotionally significant.
This picture of the triggering of affect-programs makes considerable
evolutionary sense. Affect-programs are adaptive responses to events
that have a particular ecological significance for the organism. The fear
response is adapted to dangers, the disgust response to noxious stimuli,
the anger response to challenges, the surprise response to novel stimuli.
The local events which possess the properties of being dangerous, noxious
or novel may be very different from one environment to the other. If
affect-programs are to be of significant adaptive advantage to an organism
over an evolutionarily significant time period, it would be advantageous
for them to be linked to some mechanism which can interpret the broad
ecological categories of danger, novelty and so forth, in the light of local
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conditions, and equate them with detectable features of the local environment. So it comes as no surprise that organisms have to learn which events
in their particular environment should trigger the affect-programs.
There are, however, certain constancies in the environment which a
learning system can be pre-programmed to take account of. The disgust
response is designed to prevent the ingestion of noxious substances. It
would be extremely inefficient if the disgust response were to be elicited
by non-gustatory stimuli, however well those stimuli might correlate with
illness. Such responses would be useless, and probably counterproductive.
A constraint on the learning mechanism which helps to restrict disgust to
gustatory stimuli would be advantageous.
The other sort of constraint on learning discussed above, a preparedness to associate particular stimuli with danger, has obvious adaptive
advantages. A prepared learning mechanism of this sort makes it possible
to compromise between the advantages of flexibility in the face of environmental variation, and of inheriting the experience of past generations.
There may be another adaptive advantage to the neonate's apparently
innate sensitivity to the facial expressions of caregivers. Learning the
significance of the facial expressions of conspecifics would be a complex
and probably lengthy task, and it would be highly advantageous to have
this data available as early as possible. Responding appropriately to the
emotional state of caregivers may well be directly advantageous to the
infant. Furthermore, the significance of events in the current environment
can be very rapidly assessed by noting the assessment of those who have
already lived in that environment. Very few children have been hurt by
snakes, or spiders, or the dark, but it seems that only a slight demonstration of revulsion or anxiety by adults is needed to produce a powerful
aversions to these things in the young. An innate capacity to interpret the
emotional responses of conspecifics would facilitate learning of this kind.
Finally, it may be possible to give an evolutionary explanation of the
irrational persistence of judgements about the emotional significance of
the environment. A single display of fear by a caregiver may result in a
fear of the dark that will be retained despite any amount of information
about the harmlessness of darkness. Emotional responses do not seem to
adjust themselves as readily as beliefs when new information is acquired
about the environment. Sustained counter-conditioning seems to be
needed to delete an assessment once it has become linked to an affectprogram response. This could be due to the evolutionary advantages of
'false-positive' responses. The costs of failing to respond to dangers,
challenges, noxious stimuli, and so on may well outweigh the costs of
responding unnecessarily. Failing to respond to danger may lead to death,
while responding unnecessarily merely wastes a little energy. In evolutionary terms, phobias and irrational distastes may have much to recommend them.
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5. AFFECT-PROGRAMS AND MODULARITY

I have argued that the systems which trigger affect-programs must learn
the emotional significance of features of the local environment. This
learning is constrained in various ways which may have evolutionary
explanations. In this section, I want to argue that these at least some of the
systems which trigger affect-programs are distinct from the systems that
create the model of the world which guides rational action, that is, from
the system of beliefs and desires.
The main reason for supposing that there is such a separate system is
the need to explain the ways in which emotional responses can conflict
with other cognitive activity. There is some sense in which fear embodies
the judgement that something is dangerous. But it is common for a person
to display the symptoms of fear when confronted by a stimuli they know
to be harmless. The same is true of the other affect-program responses.
They frequently occur when their occurrence is irrational in the light of
our beliefs and desires. This suggests that there is a process which is
capable of evaluating stimuli and triggering the appropriate affect-program,
but which is separate from the process which leads to the fixation of belief.
This process would be 'modular', in something like the sense popularized by Fodor (1983). Fodor was primarily concerned to argue that
there are modules responsible for processing sensory data to the point
where it becomes a conscious perception. Perception, he argues, is informationally encapsulated. We know that a complex process of interpretation is required in order to construct, say, a visual image. The process has
access to information which allows it to establish prior probabilities for
various possible interpretations of the data, but it does not have access to
everything known to the subject. The fact that the mask in the concave
mask illusion feels concave does not affect the visual perception of a
convex mask. This process's operation is also mandatory. We cannot
decide whether to process visual data in this way. Finally, the process is
opaque to introspection. There is no conscious awareness of the complex
act of interpretation that gives rise to the perception.
The way in which certain kinds of emotional response, notably those
dealt with by affect-program theory, can conflict with other cognitive
processes would be neatly explained if there are processes that trigger
affect-programs which are 'informationally encapsulated'. In that case,
there would not be a free flow of information between them and the rest
of the mind. It is possible for a modular system to respond as if a certain
state of affairs obtains although the organism as a whole believes that that
state of affairs does not obtain. Informational encapsulation is perhaps the
most important feature of modular systems. It captures what we mean
when we say that modular processes are 'separate' from the rest of the
mind. The system(s) which triggers affect-programs has other features
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which Fodor thinks characteristic of modular systems. Its operation is
mandatory. We do not choose to respond with fear or anger to a given
stimulus. The system is largely opaque to our central cognitive processes.
We are aware of its outputs, which are the affect-program responses
themselves, but not aware of the processes that lead to them.
The suggestion that the affect-program triggering system is a module
fits neatly into the evolutionary perspective on emotion that gave rise to
the affect-program view. Fodor, drawing on Rozin (1976) and others,
gives a psychoevolutionary account of the existence of modules in minds
such as ours which are capable of more general intelligence. Modules,
argues Fodor, originated in phylogenetic predecessors who did not have
this general-purpose intelligence. They provide relatively unintelligent but
effective ways of performing certain low-level cognitive processes such as
perception, and, I am suggesting, immediate response to certain important
kinds of stimuli. We have retained these modules, Fodor argues, because
the very unintelligence of modular systems gives them a number of
advantages. Among these are the very short response times that can be
obtained by having a mandatory system and a limited data base. If a
system is mandatory there is no decision time incorporated in the
response time. If the system operates on a limited data base, which is
chosen for its relevance to the question in hand, the procedures through
which it must go in order to make its decision may be more rapid. Finally,
and most interestingly, Fodor suggests that there are penalties to allowing
our general cognitive processes to interfere too freely with certain areas of
mental activity. He points out that, in the case of perception, it is vital for
an organism to be able to accept data which contradicts even its most
firmly held beliefs. If perception were an entirely top-down process then
the perception of novelty would be impossible. The modularity of our
perceptual processes means that we are compelled to consider data hostile
to our present beliefs even if eventually we decide not to change them on
the basis of that data.
Similarly, the modularity of affect-program responses can be seen as a
mechanism for saving us from our own intelligence. Consider the startle
response experienced when confronted with novel stimuli. No matter how
much we may want to appear blase, we are forced to gather as much
information as possible from the novel stimulus. The affect-program
causes us to orient towards the stimulus, to open our eyes widely and to
direct our attention largely towards the stimulus. It also triggers preliminary elements of a flight or fight response in case this should be necessary
when the stimulus has been evaluated. Similar observations can be made
about the fear response. No matter what our higher cognitive processes
tell us about the situation, if we have experienced an object as harmful in
some past segment of our learning history, the appraisal mechanism will
trigger our fear affect-program and this will initiate expressive facial
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changes and the necessary autonomic nervous system changes for a flight
or fight response. When it comes to dangers, false positives are usually
preferable to false negatives!
It is, of couse, not necessary to the argument that any particular
modular process, or even modular processes generally, are useful to us
today. It is only necessary that in some previous state, preserving our
modular responses may have been more useful than incorporating those
areas of our activity into general intelligence.
The modularity of the systems which trigger affect-programs differs in
one important respect from that of perceptual input systems. The output
of perceptual systems is a mental event, a perception, whereas that of the
emotion system is behavioural. But this does not conflict with the
Fodorean approach to modularity. Fordor establishes the notion of a
modular system by analogy with reflexes, which, of course, have a
behavioural output. Fodor draws the analogy in the following, typically
Fodorean, words:
... reflexes are informationally encapsulated with bells on.... you have come to know
perfectly well that under no conceivable circumstances would I stick my finger in your
eye.... Still, if I jab my finger near enough to your eye, you'll blink. To say, as we did
above, that the blink reflex is mandatory is to say, inter alia, that it has no access to
what you know about my character or, for that matter, to any other of your beliefs,
utilities and expectations. For this reason the blink reflex is often produced when sober
reflection would show it to be uncalled for ... it is prepared to trade false positives for
speed.
That is what it is like for a system to be informationally encapsulated. If you now
imagine a system that is encapsulated in the way that reflexes are, but also computational in the way that reflexes are not, you will have some idea of what I'm proposing
that input systems are like. (1983, pp. 71-72)

Given the data that I have reviewed about the triggering of affectprograms, a great deal would be explained by considering the proprietary
appraisal mechanism for the affect-programs as a module of this sort - a
system akin to a reflex in its encapsulation and mandatory operation, but
with relatively sophisticated information-processing arrangements for the
interpretation of the stimulus.
It may be the case that affect-programs can be triggered by other
routes, in addition to this modular one. The existence of a relatively
unintelligent, dedicated mechanism does not imply that higher-level cognitive processes cannot initiate the same events. Perhaps affect-programs
can be triggered voluntarily as well as involuntarily, in something like the
way that heart rate can be brought under voluntary control by the use of
bio-feedback devices. Even if this is not possible, there may be certain
higher-level processes, such as the imaginative representation of emotioninducing stimuli, that can trigger the affect-programs.
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6. THE NEURAL BASIS OF THE AFFECT-PROGRAMS

Research on the neural substrate of the affect-programs suggests that they
are subserved by neural circuits in the limbic system, the phylogenetically
old portion of the cortex which surrounds the brainstem, or in associated
brainstem structures. The hypothalamus in particular is a plausible locus
for many of these responses. The central role of the hypothalamus in
emotion was first stressed in the classic work of W. D. Cannon in the
1920's, and has been reiterated by many later authors.
The role of these sub-cortical structures in emotion has led P. D.
MacLean, in a long series of papers (MacLean 1952, 1969, 1970, 1980),
to argue that emotions represent a phylogenetically more primitive way of
processing important information and directing our responses to that
information, than that localized in the neo-cortex. This idea is supported
by Fordor's explanation of the retention of modular systems in animals
equipped with higher cognition. Modules evolved in our forebears for
want of a powerful general-purpose cognitive mechanism to bring to bear.
They were retained because of their efficiency as dedicated systems for
those tasks. If such an account is accepted, the natural place to look for
the localization of such brain functions is in the parts of our own brains
equivalent to the brains of our evolutionary forebears. It is by no means
safe to assume that inheritance of structure carries with it inheritance of
function, but it does provide a rational basis for a research strategy, and
evidence such as MacLean's which supports this approach should be taken
seriously.
A recent attempt to locate the neural circuits subserving emotional
responses is to be found in Panksepp (1982). Panksepp suggests that four
circuits can be found in the hypothalamus in certain animals. He calls
these the "expectancy", "fear", "rage" and '"panic" pathways. His main
technique for locating such pathways is direct stimulation of cells in the
hypothalamus, evoking various sorts of behaviour. The aim is to find areas
which trigger a substantial series of connected behaviours in order to
demonstrate the existence of a hard wired basis for complex behaviour
sequences which could be triggered relatively automatically by major
life-challenges, such as danger or the presence of a potential fulfiller of a
basic need. Panksepp's approach has met with some success, enough to
lead him to propose his four pathways. He is also admirably conservative
in refusing to posit any hypothalamic emotions for which he is unable to
locate a pathway and specify a set of resultant behaviours. But I do have
certain reservations about his methodology. I suspect that Panksepp's
concentration on longer-term responses, such as sequences of movements,
will make his results less applicable to humans than might otherwise have
been the case. It seems plausible that in humans, only short-term
responses are controlled by the affect-program, longer-term responses,
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such as attack or flight, being predominantly under the control of higher
cognitive processes. The predominant features in the human response
seems to be the expressive and ANS elements. The expressive responses
are present in animals, as Darwin showed, and attempts to evoke expressive responses in other primates might reveal pathways that would be
directly relevant to the realisation of the affect-programs in humans.
7. THE SIGNIFICANCE OF THE PSYCHOEVOLUTIONARY THEORY

The psychoevolutionary theory describes a set of well-defined physiological responses that can be used to create a new classification of
emotional responses. Ekman and his co-workers call the responses they
have isolated fear, anger, joy, surprise, disgust and sadness. They use these
traditional labels because the new categories coincide more or less well
with the occurrent, phenomenologically salient instances of these traditional categories. I shall refer to these six categories as the affect-program
responses.
This new way of classifying emotions abstracts away from causes. The
identity of an emotion depends upon the character of the response, not on
the nature of the stimuli. This puts it on one side of a dichotomy which
has been nicely characterized by Paul Rozin:
If one focuses on traditional definitions of emotion, which emphasize visceral and
expressive responses, disgust can be viewed as an extension of the set of stimuli or
contexts that elicit a fundamental rejection (distaste-disgust) emotion. In the same
manner, we typically describe both the negative response to a looming object in infants
and the response to the threat of nuclear war in adults as fear, presuming that the same
underlying internal response is generated by different situations at different levels of
cognitive sophistication. We [Rozin and his co-worker] prefer a conception in which the
interaction of the subject with the object or context is a critical part of the definition of
emotion. (Rozin 1987, p. 35)

I advocate abstracting away from the objects or contexts that cause
emotion, because they vary enormously in response to local culture and
individual learning. Concentrating on the response makes it possible to
discern what is common to emotions in all humans, and even in related
species. Once we have these response-based categories, it becomes
possible to provide an evolutionary explanation of them. Furthermore, the
new classifications appear to link up with some promising work in the
neurosciences. This is surely ample theoretical justification for introducing
an 'output side' classification.
Although the new categories are defined in terms of the emotional
response itself, the new theory does provide insights into the causes of
emotion. The psychoevolutionary perspective, as I have tried to show,
gives us the rationale of the way in which affect-program responses are
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triggered, and the way in which the contents of the triggering mechanism
are sensitized to certain stimuli.
I have no desire to ban the kind of 'input side' taxonomy Rozin
suggests. Viewed as a total account of emotional phenomena the psychoevolutionary perspective is seriously incomplete. Clearly, in addition to the
affect-program responses, the traditionally defined realm of emotion
involves higher-level cognitive phenomena. It also, and very importantly,
involves learnt, culture-specific elements. In understanding an emotion like
romantic love, it is vital to understand that it is culturally prescribed for
certain classes of objects. The nature of the response, in such a case, may
not be the most important characteristic of the emotion, and may alter so
as to reflect societies changing attitude to the prescribed object.
Accepting the affect-program taxonomy does not exclude the delineation of more complex states, involving cognitive and cultural factors, and
perhaps building in one or more of the affect-program responses. Attention to the input-side may well be important in deriving such a taxonomy.
But the introduction of these states must have some theoretical utility. It is
not enough that the new category achieve a rough extensional equivalence
with one of the pre-scientific categories. The temptation to reconstruct the
traditional categories of pre-scientific English without any other theoretical payoff should be resisted. An analogy may help to show why such a
salvage job would not be useful. Consider the pre-scientific concept of
heat. What was called 'heat' turned out to be a complex phenomena,
derived from our sensory experience of several genuine physical properties. Prominent amongst these are temperature (mean molecular kinetic
energy), quantity of heat (total molecular kinetic energy), and conductivity
(a matter of the relative ease with which electrons are detached from
atoms of different elements). An understanding of the folk concept of heat
involves all these factors. What is more, the folk concept is less a useful
amalgam of these factors than a misleading conflation of them! Using the
folk concept we have no means of explaining how a person can touch a
very hot piece of aluminium foil and remain unharmed. Similarly, it must
have seemed to Wenceslaus's peasant, as he gathered winter fuel, that the
handle of his axe was warmer than the blade, simply because wood is less
conductive than metal. The folk concept is a liability when it comes
to physical theory. It is of (limited) utility only in certain practical
applications.
To continue the analogy, it may be possible to describe a complex
property which answers to the pre-scientific concept of heat. But this
property does not have much theoretical utility. Quite simply, you can't do
physics with it, whereas you can do physics with the concepts of atom,
molecule, electron and kinetic energy. The only thing the complex
property might be needed for is to explain how the pre-scientific notion of
heat arises, and why it is useful in a limited range of everyday applications.
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I suggest that emotion is a complex phenomena like heat. Emotional
phenomena involve psychoevolved adaptive responses, cognitive factors
and cultural factors. All of these are needed to give an adequate account
of what underlies folk discourse about emotion. It is also possible, as we
shall see below, to given an account of the origin, and limited utility, of the
folk taxonomy, much as we can give an account of the origin, and limited
utility, of the folk conception of heat. I also suggest that emotion and the
folk categories of emotion, are not kinds that will be of interest to a
developed science. For the purposes of psychology and the philosophy of
mind, a new taxonomy is required, and the affect-program states are a
contribution to that.
In the final section of the paper I want to show how the psychoevolutionary theory can be used to illuminate the pre-scientific conception of
emotion, and explain its characteristic strengths and weaknesses.
8. EXPLORING THE FOLK CONCEPTION

I said in my introduction that there were two strands to the pre-scientific
conception of emotion. The first emphasizes the involuntary and disruptive effects of emotion, both physiological and motivational. The second
stresses their intentionality. In everyday discourse, emotional responses
are assigned intentional objects, with assertions such as 'They are afraid of
that spider'. The cognitivist claims that this emotion embodies the judgement that spiders are dangerous. This claim is firmly grounded in the
everyday conception of emotion. It is intuitively paradoxical to say 'I don't
think it's dangerous, but I'm afraid of it'. However, if the theory I have
outlined is correct, the relationship between emotions and cognitive states
is more complicated than in the pre-scientific conception. People often
experience so-called 'irrational' emotions.
The affect-program theory can account for the occurrence of irrational
emotional responses, and also for their appearance of paradox. The
judgement that the current stimulus is dangerous can occur in two ways.
First, it can arise through the normal processes of belief fixation. Secondly,
the modular triggering system may class a stimulus as falling into one of
the emotion evoking categories, and trigger the affect-program response. If
these processes run in tandem, as they often do, the subject will both
exhibit the symptoms of fear, and assert that the cause of his fear is
dangerous. In this situation, both elements of the folk-conception of
emotion are satisfied. A cognitive state is present, and an involuntary
response is evoked. If, however, only the affect-program system classes the
stimulus as a danger, the subject will exhibit the symptoms of fear, but will
deny making the judgements which folk theory supposes to be implicit in
the emotion. Conversely, if only the belief system classes the object as a
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danger, the subject may take steps to avoid it, but will not have any of the
symptoms of fear, and may hotly deny being afraid.
The ability to draw this distinction is a considerable advance, as it
avoids the paradoxes which have dogged the cognitive theory of emotions.
Emotions radically at odds with our beliefs and desires are in fact
commonplace. Other traditional problems for cognitivism also become
more tractable. It has traditionally been thought paradoxical that fictional
presentations can evoke emotional responses, or that imagined events can
evoke real emotions. In both cases, the cognitive factors required by
standard theories are, ex hypothesi, absent. Michael Stocker (1987) has
argued that this paradox can only be resolved by allowing the cognitive
content of emotions to be different in kind from the cognitive content of
beliefs. The present proposal allows us to flesh out this suggestion, not by
positing a new and mysterious class of mental states, but by utilising
notions like modularity and informational encapsulation that are already
deployed elsewhere in psychology. The occurrence of emotions in the
absence of suitable beliefs is converted from a philosophers' paradox into
a practical subject for psychological investigation.
As well as explaining some of the paradoxes generated by the prescientific conception of emotion, the psychoevolutionary and affect-program accounts allow us to explain the origins of that conception. Affectprogram responses can be seen as a paradigmatic mental events around
which other relevantly similar events are gathered. Jerome Schaffer (1983)
has pointed out that, if emotions were merely collections of beliefs and
desires, it would be hard to account for the distinctions we draw between
emotional and rational action, and for the deep-seated belief that emotions
are disruptive events that are often at odds with other sources of
motivation. The nature of the affect-program responses makes these
elements of our concept of emotion easier to understand.
The affect-program system is precisely a source of disruptive motivations not integrated into the system of rational action on the basis of
beliefs and desires. It is the characteristic properties of the affect-program
states, their informational encapsulation, and their involuntariness, which
necessitate the introduction of something other than belief and desire into
out conception of ourselves.
If we take the affect-program responses as the paradigm emotional
events, there are two ways in which higher cognitive elements might be
introduced into our conception of an emotion. First, there is the fact that
in many cases, central belief formation and affect-program triggering run
side by side. It would be understandable if these cognitive elements were
to be regarded as part of the emotional response. The emotion term might
then be applied to the cognitive elements even when they occur in
isolation, as it is to the affect-program element occurring in isolation.
Furthermore, it seems plausible that the use of an intentional content
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based classification of mental states is a basic element of our pre-scientific
understanding of ourselves. If this is correct, our everyday discourse lacks
the resources to make the distinctions between fear as it occurs in "John
was afraid of the spider" and as it occurs in "John is afraid we will be a
little late for the meeting".
If some of our traditional emotion categories are derived from affectprogram responses in this way, this will make it possible to explain the
way in which folk psychology selectively parcels up cognitive states, and
labels some of these parcels, but not others, "emotions".
Emotion types which don't correspond to known types of affectprograms cannot be explained in this way. Jealousy, hope and envy, all of
which which may be such types, seem to be based on more or less
common arrangements of desires. The idea that an emotion is an isolated
source of motivation may help here. Perhaps it is the common occurrence
and relative isolation of these sets of desires that leads us to class them as
emotions. The irruption of such strong desires for particular outcomes is
relatively involuntary, and disruptive of our pursuit of more general, longterm projects, in much the same way as the occurrence of affect-program
responses.
It might seem that states of this kind are just what the cognitivist
originally promised us. A purely cognitive specification picks out an
emotion type. Even in this case, however, the cognitivist is unable to
provide us with much of a theory of these states. We want, above all, to
know why it is these sets of desires occur so commonly, and not some of
the myriad others that the cognitive taxonomy makes room for (Griffiths
1989b). Perhaps psychoevolutionary factors are at work in creating
common patterns of human motivation such as these. This idea, however,
is highly speculative. If these largely cognitive emotion types turn out to be
culture-specific, there will be a very different etiological story to be told.
The nature of the affect-programs may also be of the first importance in
understanding the social construction of emotion categories, and emotional
responses. The role of the affect-programs would be akin to that of the
real physiological or mental disorders upon which certain societies' model
mythical diseases (Newman 1960). Similarly, the construction of social
models of emotional response proceeds in accordance with the societies
understanding of emotion. It is often the special status which emotions
have in virtue of being thought involuntary that constructed-emotions seek
to share. It may be that socially constructed emotions, such as romantic
love, mimic the general features of affect-program phenomena, and
perhaps of those cognitive states that resemble affect-program states in
their motivational isolation and involuntariness. Such constructed emotions
purport to be urgent, involuntary aberrations from the usual patterns of
action rationalized by beliefs and stable desires, whereas they are, in fact,
subconsciously directed intentional actions, reflecting roles available in a
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culture, and assisting the individual to achieve various social ends. Some
authors have provocatively compared such emotions to hysterical illnesses
(Averill 1980a, 1980b).
NOTES
It is sometimes described as taking moral satisfaction in one's childlike dependency on
someone. The Japanese are said to experience this as a basic emotion.
2 This argument will have less force for social constructionist theorists, such as Claire
Armon-Jones (1985, 1986a, 1986b), who believe that emotions can be exhaustively
understood as learnt behaviours reflecting surrounding social norms. On such a picture,
our emotion vocabulary is a critical part of the apparatus by which people are taught to
have the emotions of the local culture. This makes it more likely that the local vocabulary
will reflect the psychological reality of emotion in that culture.
I have argued elsewhere (Griffiths 1988) that social constructionist ideas can shed
light upon some emotional phenomena, and upon some ways that emotions are classified.
However, the view that all emotions are learnt behaviours reflecting local social norms is
not credible. One of the largest problems for this view is the body of data on the evolution
of emotion that is summarized in this paper.
3 A seminal cognitivist work is Kenny (1963), classic presentations include Solomon
(1977) and Lyons (1980).
4 Previous research in Japan had established that having subjects watch certain stressinducing films led to self reports of similar emotions in both Japanese and United States
subjects.
5 Judgements as to similarity in facial expression are made using FAST (facial affect
scoring technique). FAST is an atlas of pictures of three areas of the total face. Judges are
asked to class a picture of one area of a subject's face, by comparing a photograph of that
area to the standard samples in the atlas. Their judgements collectively determine a
classification of the expression as one, or none, of the known responses.
6 In Darwin's own words: "Whenever the same movements ... express the same emotions
in the several distinct races of man, we may infer with much probability that such
expressions are true ones - that is, are innate or instinctive. Conventional expressions ...
would probably have differed in different races, in the same manner as do their languages
... " (Darwin 1872, p. 15). Darwin also pioneered the explanatory scheme which is now
used to account for the form of the various emotional expressions. He tried to show that
these responses are relics of functional responses, tooth-baring in human anger, for
example, being a relic of tooth-baring in preparation for attack. Darwin stressed the
similarities between the emotional responses of man and of allied, primate species,
suggesting an origin for the response in a common ancestor. In humans, these responses
are retained because they have acquired a role in intra-specific communication.
7 The idea that ANS response differs from one emotion to another is the subject of
considerable controversy. It would be congenial to the psychoevolutionary perspective if
they did differ, as this would allow them to be adaptations to particular kinds of emotioninducing situation. The debate is widely thought to have been settled by S. Schachter and J.
E. Singer (1962). Schachter and Singer showed that subjects could be induced to label the
same drug-induced physiological disturbance as one emotion or another depending on the
available cognitive cues. They concluded that the feelings caused by physiological disturbance were the same for the various emotions, and that cognitive factors identified the
emotions. But this result is less conclusive than has been claimed. First, it is well
established that subjects who are unable to account for their current introspective state will
invent an explanation that allows them to make sense of their condition, and claim that the
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explanation is the result of direct knowledge of their own mental processes (the phenomenon of 'confabulation'; Gazzaniga and Smylie 1984, Nisbett and Wilson 1977). Schachter
and Singer's subjects may have been doing this, rather than experiencing emotion in any
normal sense. Secondly, contradictory results have been obtained elsewhere by using what
are arguably more sensitive experimental techniques (Ekman 1983).
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