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Abstract
Emotions— speci…cally desire and the objects of desire, like enjoyment
and satisfaction— drive much of what we do; indeed they drive all we do
that is not recurrent. They are thus indispensable to human life. Inter alia,
emotions enable the operation of incentives— like hunger for eating— that
motivate us to perform tasks that are vital to our lives. We suggest that
the adaptive function of consciousness is to enable emotions to operate.
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1. What, how, why
Biologists ask two kinds of questions: (i) How does it work? And (ii) why did
it evolve— what is its purpose, its adaptive1 function? To these we add a third,
which perhaps should come before the other two: (iii) What is it? What are we
talking about?
An example is digestion. What is it? It is the transformation of food to a
state the body can use. How does it work? The answer involves chewing and
saliva, the operations of the stomach and intestines, waste disposal, and many
other processes. Why are we endowed with this capability— what is its purpose?
To provide energy, enable growth, and deliver ingredients for vital bodily functions
and maintenance (e.g., calcium for bones).
Another example is hearing. Already there it’s not entirely easy to give a
straightforward answer to the “what” question; we return to that below. The
“how”question is answered by referring to air waves, the ear and its components,
the relevant parts of the brain, and neural connections thereto. As for “why:”
Hearing is used for communication, for becoming aware of dangers and opportunities, and for other purposes, like experiencing music— which is also adaptive,
though perhaps less clearly so.
This essay concerns consciousness— perhaps the last great enigma of science.2
Almost all the attention that this phenomenon has received has been directed at
the “how”question. Here we address the “why”question. Needless to say, before
explaining “why”, one must answer the “what”question. We also discuss “how”,
though only brie‡y; it is not our main concern here.

2. What is consciousness?
Consciousness has many manifestations, in at least four categories. First, we experience the outer world: see, hear, smell, taste, touch and are touched; feel hot
or cold, wet or dry, rough or smooth texture; experience long or short durations,
heavy or light loads, ... . Second, we experience our inner worlds, our emotions:
we desire, enjoy, su¤er, like, dislike, love, hate, fear, admire and experience admiration, despise and experience contempt; are excited, indi¤erent, angry, calm,
satis…ed, dissatis…ed, glad, sad, interested, bored, pleased, pained, comfortable,
1
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In the sense of adapting to the environment, evolutionary advantage.
See Section 3 below.
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uncomfortable, . . . . Third, we think, analyze, and remember consciously. Fourth,
we intend, plan, carry out intentions and plans, act volitionally.3
There may also be other categories; some of the manifestations may belong to
more than one category; and there may be aspects of consciousness that we have
missed altogether.
Several remarks are in order. First, when we say experience, we do not mean
sense. Many of the above phenomena, like sight, are often called senses; but
machines also “sense”— detect and record activity of one kind or another and
respond in some speci…c way. But machines do not experience.
We also think and remember consciously; and while machines may perform
tasks with functions reminiscent of thinking and remembering, they do not think
or remember consciously, just as they do not experience.
If not sensing, then what do we mean by “experiencing”? Ah, that is the
di¢ culty. The word cannot be de…ned in terms that do not refer to the concept
itself. If you yourself are not conscious— have never experienced something— then
you cannot understand what the word means; just as little as congenitally deaf
people can understand what music is. To be sure, they can understand about
the vibrations of taut strings, about air waves, about the workings of musical
instruments, and even about musical notation and rhythm; but they can never
understand what music is. For that, one must hear it. Similarly, someone who is
not conscious cannot understand experience.
Second, we started this section by listing various manifestations of consciousness. But though consciousness has many manifestations, it is a single phenomenon. Like electricity— a single phenomenon with many manifestations.
Third, unlike every other natural phenomenon, a person’s consciousness is
completely subjective— can be veri…ed only by that person. No matter how complex an organism’s behavior is, a computer could conceivably be programmed to
mimic that behavior.
Speci…cally, I can verify consciousness in myself only; I cannot be certain that
anyone else really is conscious. To be sure, since other people appear roughly
similar to me, and act similarly, I may surmise that they, too, are conscious; but I
can’t be certain. Each individual can be certain of consciousness only in himself,
where he directly observes it.
3
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3. How does consciousness work?
The short answer is that we simply don’t know.
A longer answer is that while we do have some idea of the detailed workings—
the “neural correlates of consciousness”— we have no idea at all of the big picture,
the underlying phenomenon, the so-called “Hard Problem.”4 For an incomplete
analogy, imagine a group of astute seventeenth century scientists arriving in the
twenty-…rst century by time machine, and being given a pc to examine. Eventually, they get to “understand” some of the hard- and software; but having no
inkling of the phenomenon of electricity, they do not fathom how the device works,
and speci…cally, how it is that it works if and only if a pair of wires emanating
from it is stuck into a pair of holes in the wall.
It has been suggested that consciousness is transcendental— cannot be explained in ordinary scienti…c, “physical” terms. We do not espouse this view.
Though it is tempting to ascribe transcendentality to phenomena that one has
tried without success to understand, one must overcome the temptation. When
I was young, transcendentality was ascribed to life; since the discovery of DNA
in the early nineteen-…fties, the phenomenon of life is in principle understood
(though many speci…cs remain unexplained). Similarly, one may expect that
sooner or later, we will get to understand how consciousness works.

4. Why are we conscious?
4.1. Emotions
We come now to the main object of this study— the “why” question. What purpose does consciousness serve? What (evolutionary) advantage does it confer?
Most scienti…c studies of consciousness and its neural correlates are centered on
the …rst category of conscious phenomena: experiencing the outer world— seeing,
hearing, smelling, tasting, and so on. This category is the more amenable to ordinary scienti…c methods, inter alia objective observation and measurement. But
by the same token, the tasks it accomplishes are more similar to those that can
be accomplished by inanimate machines: As pointed out above, though machines
cannot experience, they can and do “sense”sights, sounds, odors, tastes, contact,
temperature, duration, weight, and so on. Similarly for the third category of
4
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conscious phenomena: Machines engage in activities analogous to thinking, analyzing, and remembering. And in part, also for the fourth category: Though
indeed machines cannot intend, they can and do carry out intentions.
Contrast this with the second category of conscious phenomena— emotions,
experiencing our inner worlds— of which machines are incapable.5 Machines cannot desire; they cannot feel pain or discomfort or hatred; they cannot enjoy or
love. AI— arti…cial intelligence— has made, and is making, tremendous strides;
but AE— arti…cial emotion— has not gotten o¤ the ground, indeed has not even
been proposed. In the sequel we will argue that emotions are the basic driving
force of human activity; it is they (with the support of the other three categories
of conscious phenomena) that enable human life.
To start with, we discuss incentives, which we will show are indispensable for
human life.
4.1.1. Incentives
Recall that an “incentive”is a condition that makes people want to act— or refrain
from acting— in a speci…ed way, for reasons not directly related to the action in
question.6 For example, the threat of imprisonment is an incentive to refrain from
crime; executive bonuses are incentives for managers to manage their companies
pro…tably; wages are incentives for workers to do the work that the employer
speci…es.
To operate, incentives require consciousness, three times over. First, they are
based on desire— they make people want to act in a speci…ed way; and desire is
an emotion, a function of consciousness— you can’t want if you’re not conscious.
Second, the desire invariably involves the prospect of a conscious emotional experience like enjoyment, ful…llment, or su¤ering. Finally, the actions engendered by
the incentives are volitional, and volition is a function of consciousness.
Living organisms have many needs. Most basic are nourishment, reproduction,
and self-preservation. Conceivably, these needs could be met without consciousness; as they are, for example, in plants. But in human beings, and perhaps also
in some animals, each of the three basic needs is in fact met by processes in which
incentives— and so consciousness— play a fundamental role. We examine the three
in turn.
5

At least as of now.
After some hesitation, we decided that this last requirement is indeed part of the usual
meaning of "incentive." For example, one would not say that to have bread is an incentive to
buy bread.
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Nourishment Nourishment— food— is needed for energy, growth, and providing vital ingredients for bodily functions.
But that is not what makes people eat. People eat because they are hungry,
and/or because the food is tasty. Hunger is uncomfortable; eating tasty food is
pleasant. People want to eat in order to alleviate the discomfort of hunger, and/or
to enjoy the pleasure of consuming tasty food. They then take purposeful action
to satisfy that desire: They eat.
Note that physiologically, hunger is not in principle a necessary concomitant
of an empty stomach. One can conceive of organisms that consume food unconsciously, like the oxygen that we breathe. Rather, hunger evolved speci…cally to
motivate eating.7 Similarly, the tastiness of food is not a necessary concomitant
of its nutritive value; it, too, evolved speci…cally to motivate eating.
Indeed, both hunger and food enjoyment may “mis…re”— motivate eating when
eating is not adaptive, even counteradaptive. For example, in the obese. Or, at
the opposite end of the spectrum, in people whose stomachs have shrunk because
they have eaten too little for too long.8
The bottom line: Hunger and food enjoyment are the prime incentives to eat.
Reproduction Sex is required for reproduction, the driving force of evolution.
But mostly, people do not have sex because they want children. People have sex
because they enjoy it.
Here again, physiologically, enjoyment is in principle not a necessary concomitant of sex; it evolved speci…cally to motivate having sex.
Indeed, like hunger, the sex drive may “mis…re”— motivate having sex when
it is not adaptive. As with sex with birth control, sex after the reproductive age,
homosexuality and lesbianism, oral sex, bestiality, and masturbation; and sex may
even be counteradaptive, as with sexually transmitted diseases.
The bottom line: Enjoyment is the prime incentive to have sex.
Self-preservation An incentive for self-preservation is the phenomenon of pain.
Pain calls attention to a problem in the body, something that needs …xing— and
then motivates us to …x it.
7

That is, the emotion of hunger evolved because it motivates individuals possessing it to eat,
and so increases their …tness.
8
As happened tragically to Holocaust survivors whose stomachs burst after eating all they
wanted upon being released from concentration camps.
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Again, physiologically, pain is not a necessary concomitant of problems in the
body. Indeed, some people cannot feel pain; such people are in deep trouble, and
usually do not survive long. Also, there are problems in the body— like most
cancers— that do not cause pain until it is too late to address them. Thus, like
hunger and the sex drive, pain may “mis…re”— motivate trying to …x a problem
in the body when it is too late.
The bottom line: pain provides an incentive to …x problems in the body.
More generally, self-preservation (including self-defense and collective defense)
is based on the desire to live— to experience life— and both desire and experience
are functions of consciousness.
This, too, may and does “mis…re.” Living is adaptive only until the end of
the reproductive age (it being understood that “reproduction” includes raising
o¤spring to maturity). Beyond that, there is a transition stage during which
people may still be useful to their o¤spring; but at some point, they become more
of a burden than a help. Nevertheless, the desire to experience life continues, and
society accedes to that desire.
4.1.2. Beyond the basic needs
Above, we adduced speci…c incentives that motivate meeting the three basic needs:
hunger and food enjoyment for nourishment, the sex drive for reproduction, pain
and the desire to live for self-preservation. We will now argue that emotions (like
desire, happiness, satisfaction, disappointment, pleasure, interest, boredom) play
a far larger role in meeting these basic needs, and in fact all our needs.
To start with, nourishment is not only a matter of eating; one must also
obtain the food to eat. Speci…cally, one must choose the food to buy; shop for,
store, clean, cook, and serve it; choose and buy ovens, closets, refrigerators, sinks,
stoves, microwaves, pots, pans, utensils, . . . ; earn money to buy the food and the
foregoing; acquire the skills required to earn the money. And so on.
In the short term, it is indeed hunger and food enjoyment that motivate eating.
But we do not think of hunger and food enjoyment when we study in schools or
universities to acquire the skills required for earning the money required to buy
the food and buy the appurtenances required to prepare the food. Indeed, while
acquiring the skills, we do not even think directly of earning the money. We
want to get good grades in examinations, are happy or satis…ed when we do,
disappointed when we do not. We want to study subjects that interest us. And
when buying sinks, stoves, closets, refrigerators, we are not hungry. We have some

6

notion of what we want, seek it out, and buy it when we’re satis…ed or pleased.
Perhaps hunger lurks somewhere in the backs of our minds, but nowhere near the
front.
Like getting food, reproducing is complicated. One must choose a date, get
her or him to go out with you, choose what to do on the date, buy clothes,
give presents, marry or otherwise choose a partner of the opposite gender, bring
up children— part of the reproductive process!— earn the money to pay for the
foregoing, acquire the skills required to earn the money. And so on.
Also self-preservation— health and defense— is in practice highly complex, and
consciousness plays a vital role in the process.
Examinations o¤er an incentive to study hard. Indirectly, doing well in examinations enables us to obtain nourishment, sex, health, self-defense. But the direct
motivation is getting a good grade— not hunger, not enjoying food or sex, not
avoiding pain. When shopping for a dress, we want something attractive and not
too costly. When deciding on a career, we look for something interesting, enjoyable, something we do well. We want to get job promotions not only because they
usually imply a rise in salary, but also because they nourish our ego. When going
on a date, we look for an interesting movie, an enjoyable concert, a memorable
theater performance; we are not directly motivated by the sex drive.
Indeed, just about everything we do is driven by consciousness. First, we
want to achieve a certain goal; desire is an emotion, belonging to the second
category of consciousness. Second, we want to achieve the goal because it will
lead to some emotion such as pleasure or satisfaction, or because we are angry or
sad. Third, the inner experience (emotion) is often9 triggered by an outer (…rst
category) experience— seeing a beautiful ‡ower, hearing a moving song, avoiding
foul odors or repellent tastes, being aroused by an intimate touch.
In brief, we want to achieve the goal; decide what to do in order to achieve
it, taking into account what is involved (easy or hard, pleasant or unpleasant, ...);
and intentionally do it. Desire, experience (outer and inner), and volition— all
are functions of consciousness, and they are what enables us to meet the three
basic needs, and indeed all our needs.
9

But not always. For example, if we hear that a loved one has died, we are sad because of
the knowledge that has been conveyed, not because of the conscious experience of hearing.
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4.2. Alternatives to consciousness?
4.2.1. First Proposal
Though we do not know how consciousness works, presumably it is via the nervous
system. One question is, what is the added value of consciousness? Why can’t
the self-same neurological processes that produce consciousness— and so make us
do what we do— operate without consciousness?
We answer this question with an imaginary dialogue.
Q. What is arti…cial heat good for?
A. Inter alia, for cooking. Frying an egg, for example.
Q. How is arti…cial heat produced?
A. With an electric stove top, for example.
Q. How does the electric stove top work?
A. Frankly, I myself don’t know. It’s a highly complex process, involving
electricity, which I don’t quite understand, the e¤ect of electricity on certain
materials, and a whole bunch of other stu¤. Though I don’t understand it, I see
that it works; it makes the heat, which I do understand.
Q. Well then, why is the heat really needed? You could use the same process,
with the same electricity, the same materials, and the same other stu¤ that you
don’t understand, and fry the egg that way. Why do you need the heat?
A. That’s a strange question. First, it’s the heat that fries the egg, not the
process of creating it. No matter how you create it, without the heat itself, the
egg won’t fry. Second, if you use the same process, you’ll get the same result—
heat— so the egg will fry.
Consciousness is similar. First, as explained above, it itself— not the neurological processes that produce it— makes us act. And second, if you use the same
neurological processes, you’ll get the same result— consciousness.
4.2.2. Second Proposal
Another question is, is consciousness really necessary? Could not our needs be
met in some other way, not involving consciousness— for example by some complex
neurological process resembling deep learning?
The answer is that indeed it might be possible to meet the three basic human
needs— as well as other, less basic needs— in a di¤erent way, not involving consciousnes. The biological world is highly diverse, provides many di¤erent mechanisms for meeting the needs of organisms. Among them is consciousness, but

8

there is no reason to think that other systems could not work. Here we explain
the function of this speci…c mechanism; we don’t claim exclusivity for it.
4.2.3. Background
Underlying the above two proposals is the feeling that consciousness is somehow
problematic and mysterious, and that it is desirable to dispense with it when
studying evolutionary biology. Indeed, there are …rst-rate scientists who are so
uncomfortable with consciousness that they deny its existence. Needless to say, if
it did not exist, there would be no call to explain its purpose.
But it does exist.10 Though we do not understand how it works, it is a fact
of life. And its adaptive function— like that of all physiological features— calls for
elucidation.

5. Summary
The fundamental function of consciousness is enabling the operation of emotions.
Emotions— speci…cally desire and the objects of desire— drive much of what we
do; indeed they drive all we do that is not recurrent11 . Consciousness is thus
indispensable to human life as we know it.
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Indeed it is the only scienti…c phenomenon of whose existence we may be absolutely certain—
all others could conceivably be attributed to hallucinations, dreams, and or mental illness. But
also hallucinations, dreams, and the ravings of a madman are experiences; in each case the
observer is sure that he is experiencing, and he is right.
11
like breathing or digesting.
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