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Introduction 

The human condition 

The present course intends to answer the question of what it means to be human. This 
question has traditionally been the subject of a domain known as “philosophical anthro-
pology”. Anthropology is the science that studies humans—just as entomology studies 
insects, and herpetology studies reptiles. It does this by carefully observing the physical, 
social and cultural properties that characterize human beings. This includes the evolution 
of humans out of their ape-like ancestors. It also includes the behaviors that different 
groups of humans exhibit in their more “natural state”, for example as hunter-gatherers 
living in the rainforest as yet unaffected by our highly technological civilization. Philo-
sophical anthropology complements these concrete observations and the resulting theo-
ries by studying what has been called the “human condition”. This concerns more 
existential questions about the meaning of human life:  

Ø Who are we?  

Ø What are we living for? 

Ø What is our fundamental human nature?  

Ø What are human values?  

Ø What sets humans apart from other beings? 

Answering these questions requires more than philosophical reflection. Different aspects 
of this issue have been investigated in different disciplines. These include not just anthro-
pology and philosophy, but psychology, sociology, history, cultural studies, neuroscience, 
consciousness studies, biology—and even artificial intelligence, which tries to reproduce a 
human-like intelligence in computers. Such a diversity of approaches requires a conceptu-
al framework that can integrate the different ideas into a coherent story. The present 
course relies on the transdisciplinary framework of evolution and systems theory to devel-
op such a story (Heylighen, 2014b). The main idea is that humans are autonomous agents 
that have evolved so as to survive and thrive in a particular physical and social environ-
ment. This will allow us not only to make sense of a wide variety of scientific observa-
tions, but also to answer deep philosophical questions. 

The benefit of this approach is that it overcomes a number of traditional dualities. (de-
pending on the discipline, these are also known as dichotomies or binaries). Dualities 
subdivide these issues into two opposing categories, such as:  
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mind « body 

subject « object 

society  « individual 

culture  « nature 

intuition  « rationality 

emotion  « logic 

selfish « altruistic 

self « world 

   

These dichotomies have led to endless debates, where thinkers felt they either had to 
choose one of these positions as being most fundamental, or were mystified by how the 
apparent gulf between these categories could ever be bridged. Thus, many philosophers 
have lamented about the apparently unsolvable mind-body problem: how can the mind 
affect, or be affected by, the material body, which apparently is made of a completely 
different substance that obeys different laws? The view presented here is that mind and 
body are merely different ways of looking at the same living system. The same applies to 
the other dichotomies: each pole merely highlights a different side or aspect of a complex, 
indivisible whole.  

Systems theory does not focus on separate components, but on their interrelations, and 
how these turn the whole into more than the sum of its parts (Boulding, 1956; Heylighen, 
2014b). It does not bother about what the fundamental “substance” (such as matter or 
mind) of these components is. It only cares about how they are connected into a coherent 
system that interacts with its environment. This interaction leads to an on-going process of 
adaptation and self-organization. The more complex the environment to which the system 
must adapt, the more “organized” or “intelligent” it needs to become, so that it can reach 
its goals in the face of increasingly diverse and difficult challenges. In humans, this intel-
ligence is realized mostly by our immensely complex and adaptive brain. But the brain is 
merely a specialized organ of an equally complex and adaptive body. Producing such 
organs requires a process of evolution that relentlessly develops the system’s capabilities.  

The properties that we associate with the mind, such as desires, feelings, ideas, conscious-
ness and intelligence, are merely the most advanced products of this universal process of 
increasing organization. In that sense, we, humans, are at the forefront of evolution as we 
know it. However, evolution is capable of producing systems more sophisticated than 
humans, either in the future or elsewhere in the universe. In any case, it would be wise to 
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try and understand our present capabilities and limitations, so that we can optimally devel-
op the former while minimizing the latter. The present text wishes to contribute to that 
objective. 

 

A brief history of philosophical anthropology 

The question of what makes humans so special has been addressed at least since the an-
cient Greek philosophers. For Aristotle, humans are rational animals, i.e. animals with the 
ability to reason. Medieval Christian philosophy saw humans as part of the “Great Chain 
of Being”, occupying a level in between animals and angels, while being distinguished 
from the animals by having an immortal soul that would leave the body at the moment of 
death. The philosopher René Descartes developed this conception into a more scientific 
picture. He saw the human body, just like the animal, as merely a physical system that 
obeys the laws of mechanics. On the other hand, he thought that the mind, which seems to 
be lacking in animals, is a completely different kind of entity, having a free will, control 
over the body, and the ability to think.  

 

In the 19th century, Charles Darwin’s theory of evolution did away with this strict separa-
tion, arguing that humans evolved gradually out of animals, while showing that humans 
share plenty of physical and mental characteristics with these animals. In the same period, 
Karl Marx argued that humans are not as free and independent as they thought they were, 
but that they are fundamentally dependent on the structure of society. Sigmund Freud 
added another blow to the idea that humans are so important, by attracting the attention to 
the subconscious, instinctual drives that we share with the animals, and that make that we 
behave much less rationally than we like to believe.  

In the 20th century, the philosopher Ernst Cassirer defined humans as symbolic animals, 
noting our unique ability to use symbols, such as words, to express our ideas and reason 
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about them. The philosophers in the phenomenological tradition, such as Maurice Mer-
leau-Ponty and Edmund Husserl, focused on the fundamentally subjective way in which 
we experience the world, contrasting this “first-person” perspective with the more tradi-
tional idea that we merely perceive things that objectively exist, independently of our 
consciousness.  

The existentialist philosophers, such as Jean Paul Sartre and André Camus, drew attention 
to the fact that the meaning or purpose of human life is not given, neither by God or some 
law of nature, but that it is something that we have to create for ourselves. This rather 
bleak picture of intrinsic absurdity and meaninglessness was complemented by the posi-
tive values emphasized by humanist psychologists, such as Viktor Frankl and Abraham 
Maslow. They saw the driving force behind human existence as self-actualization, i.e. the 
on-going development of our capabilities that leads to a happy and fulfilled life. More 
generally, humanism is the philosophy that all values ultimately derive from human 
judgment, since there are no a priori rules or authorities that can tell us how we should 
behave.  

However, around the beginning of the 21s century, a number of philosophers, such as Rosi 
Braidotti, Donna Haraway and Karen Barad, were advocating a “posthuman” perspective 
(Barad, 2003; Braidotti, 2013). Here the idea is that humans should no longer be seen as 
the final judges of what is good or bad. They are rather parts of a larger system, which 
includes society, technology and nature. This leads to a more ecological consciousness 
that transcends purely human concerns and takes into account non-human agents, such as 
animals, robots, or the Earth. Transhumanist philosophers, such as Anders Sandberg or 
Natasha Vita-More, on the other hand, focus on the radical augmentation of human capa-
bilities made possible by technology, e.g. in order to extend lifespan or increase intelli-
gence. That would eventually lead us to develop “superhuman” capabilities, and thus 
evolve into a new species. 

 

Objectives 

As a synthesis of these developments, we can now formulate an initial definition of what a 
human is, by listing the most important characteristics. These will provide us with the 
topics for the subsequent chapters, or with the learning objectives for this course. 

A human as a class or species 

• is a system that has evolved to be fit, i.e. adapted to survive, grow and multiply 
within its environment 

• is a living, “autopoietic” system that needs sufficient resources to keeps its me-
tabolism going 
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• is an autonomous agent capable of acting on the conditions it perceives in order to 
get what it needs  

• is a higher, vertebrate animal belonging to the class of primates 

• that is originally adapted to a life of hunting and gathering in the savannah 

• that has a complex brain allowing it to learn, recognize and induce patterns 

• that is able to feel and make sense of its experiences 

• that has some degree of conscious control over its thoughts and actions 

• and a capability for reasoning grounded in the use of symbols 

• which allowed it to develop a sophisticated culture, science and technology  

A human as an individual 

• has a personal, subjective experience 

• has a unique personality, identity or self 

• is a member of a social system, and thus dependent on others 

• who obeys a partly social, partly personal system of norms and values 

• who seeks a happy, healthy, meaningful life 

• by satisfying its needs, actualizing its potentials, and transcending its local con-
cerns 

We will now investigate each of these aspects in turn. 
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The Evolution of Life 

Systems 

A system is a whole consisting of 
interconnected components. These 
components are systems as well. They 
are called “subsystems” of the initial 
system. In turn, any system is itself a 
component of a larger, encompassing 
system, which is called the “supersys-
tem” of the initial system. For example, 
an individual human is a biological 
system consisting of organs, tissues 
and circuits (its subsystems), while 
being a part of society (its supersys-
tem). The organs themselves consist of 
cells, which are their subsystems, while 
the cells consist of organelles, which in 
turn consist of molecular structures, 

which consist of molecules, which consist of atoms, etc.  

 Each system has an input of matter, energy and/or information that enters the system 
and affects its internal state. It also has an output of matter, energy and/or information 
that exits the system, and affects the system’s environment. For example, the human or-
ganism requires an input of food, water and oxygen, while producing an output of excre-
ments, urine and carbon dioxide. That environment consists of other systems that interact 
with the initial system. Systems are connected or coupled when some of the output of the 
one functions as input for another one. This means that coupled systems are dependent on 
each other.  
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For example, birds are dependent on bushes that produce the berries (output of the bush), 
which they eat (input of the bird). But the bushes are in turn dependent on the birds, be-
cause the bird droppings (output) resulting from the digestion of the berries contain miner-
als that are absorbed as fertilizer by the roots of the bush (input). Thus, birds and bushes 
are interconnected systems within a larger supersystem: the ecosystem.  

More generally, all systems we know are directly or indirectly coupled with others and 
ourselves through their interactions. A perfectly closed system without input or output 
would not affect the rest of the universe, and would therefore be impossible to know or to 
observe. Indeed, observation requires interaction, if only via the reflection of light imping-
ing on the system that makes it visible to our eyes.  

 

Evolution 

A system can be conceived as a process that transforms an input into an output. This out-
put will in turn function as input for one or more other system, which will react by pro-
cessing it into a new output. Therefore, the universe, which is composed of all these 
interacting systems, is intrinsically changing or dynamic. These changes affect a system’s 
components, structure (interconnections), and state. Thus, systems undergo variation: 
they change under the influence of external and internal processes. 

However, some system configurations are more sensitive to change than others. A stable 
configuration is one that is not easily disturbed by changes, whether internal or external. It 
maintains or survives more or less unchanged. Unstable configurations, on the other hand, 
easily fall apart. Therefore, they do not maintain: they are sooner or later replaced by a 
different configuration. It is as if nature selectively retains the stable systems, and elimi-
nates the others. This is what we call natural selection.  

Variation and selection form the basic mechanism of Darwinian evolution (Dawkins, 
2006; Heylighen, 2014b) that generates ever new forms, such as the myriad species of 
plants and animals. This process of change never stops, because even the most stable sys-
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tems will sooner or later undergo variation, possibly evolving into an even more stable 
form. 

A more precise criterion for what distinguishes a system that is selected from one that is 
eliminated is fitness. A fit system is not only sufficiently stable to survive common varia-
tions, it also tends to grow or multiply, typically by reproduction. Therefore, the fitter a 
system is, the more systems of that type you are like to encounter in future generations. 
Thus, fitter systems gradually tend to replace less fit systems, which do not survive or 
multiply as well.  

The fitness of a system depends on how well it is adapted to its environment. A fit system 
must efficiently exploit positive inputs (opportunities, resources, food…) available in its 
environment to grow and become stronger. On the other hand, it should successfully evade 
negative inputs (threats, disturbances, poisons…) that may endanger its survival. To be fit, 
a system must find an appropriate “niche”. This is a particular setting, way of life or role 
that it occupies within the larger environment, where it has access to the necessary re-
sources, while being relatively safe from danger. It also needs to develop the right kind of 
subsystems and processes to deal with these resources and dangers.  

For example, as we will discuss further, early humans lived in the African savannah, 
where they could find all the food and materials they needed, while being able to effec-
tively defend themselves against dangers such as predators, parasites, and difficult weather 
conditions. Their flexible, muscular bodies and highly developed brains made them effec-
tive hunters and gatherers, giving them the physical and intellectual strength needed to 
cope with the challenges they were likely to encounter. Thus, they were perfectly adapted 
to this initial environment. Their fitness was so great that they not only did well in the 
savannah, but eventually spread across all the different continents, multiplying in num-
bers, until they became the dominant species on the planet. 

More generally, as variation and selection of systems continue, their fitness increases, and 
with it their capability to adapt to an increasingly wide range of challenges (i.e. dangers 
and opportunities). This evolution tends to be accompanied by increasing complexity 
(more components, processes and interconnections) and intelligence (capability to use 
these functions to deal with increasingly difficult challenges). Humans and the socio-
technological systems that support them can be seen as the provisionally most advanced 
level in this on-going evolution towards ever more complex organization. We will now 
sketch some of the most important stages in this evolution. 
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Dissipative structures 

The simplest, most primitive types of stable systems are rigid or static: their structure does 
not change at all. Examples are atoms, molecules, crystals, rocks, and rocky planets that 
do not undergo geological processes, such as the Moon.  

The Earth and the Sun, on the other hand, are systems that are in constant flow. The hot, 
liquid interior of the Earth undergoes convection currents, in which lighter, hotter magma 
flows upwards and sidewards, pushing from below on the tectonic plates that cover the 
Earth’s surface. This movement produces earthquakes, volcanic eruptions and continental 
drift. This never-ending activity recycles geological layers, pushing some minerals down 
into the magma, and others up into the lands and seas. It defines the Earth as a “living” 
planet, in contrast to the “dead” Moon, where all continents and rocky materials are frozen 
into place. 

The Brussels thermodynamicist Ilya Prigogine has called such ever-active physical sys-
tems “dissipative structures” (Heylighen, 2014b). Other examples are rivers, ocean cur-
rents, flames, vortices, tornados and hurricanes. Each of those is characterized by an 
organized flow of matter and energy that keeps going for as long as there is a sufficient 
input of energy. For example, a flame consists of hot gases flowing upwards that are pro-
duced by the burning of fuel. When the fuel runs out, the flame “dies”. A river, on the 
other hand, is kept alive by the heat of the sun, which makes the water of the oceans evap-
orate, move across the land in the form of clouds, and rain down in the catchment area of 
the river from where it flows back to the ocean, in an unending cycle. The energy needed 
to keep such a flow running gets dissipated during the process. It therefore needs to be 
constantly replenished by new input. That is why the resulting system is called “dissipa-
tive”: it thrives on a flux of incoming energy, which it then dissipates into the surround-
ings. 

When the input is relatively constant, the system will evolve to a stable configuration in 
which the flow follows a regular, predictable pattern. For example, the Gulf Stream fol-
lows a stable trajectory starting at the coast of Africa where ocean water is heated by the 
sun so that it expands and floats on the colder layers of water. From there it flows to the 
Caribbean where it collects more heat and then crosses the Atlantic to North-Western 
Europe (see picture). There, it dissipates its heat in the air, making the climate in Europe 
much warmer than it would be without the Gulf Stream. The cooling down makes the 
water heavier so that it starts to sink to the bottom of the ocean by the time it reaches 
Greenland. There, the now cold current starts flowing back to the south, deep below the 
surface, to come up again near Africa, where it can now start the whole cycle again.  
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Dissipative structures are in a sense an intermediate stage between living and non-living 
systems. Like living systems, they are active, self-organizing, and they need resources 
(energy, fuel or “food”) to survive. Unlike living systems, however, they do not autono-
mously collect resources or evade dangers. They also do not have a boundary or “skin” 
that separates and protects them from the environment. Therefore, they cannot adapt to a 
changing environment, and seem to lack any distinguishable form of intelligence, mind or 
body. 

 

Life 

Probably the best way to characterize life is what Maturana and Varela have called auto-
poiesis (Maturana & Varela, 1987). This is Greek for “self-production”. A living organism 
produces all its own components: molecules, cells, tissues, organs... The more traditional 
definition of life as a system that is capable of reproduction follows from autopoiesis. 
Indeed, a system that can reproduce each of its components can obviously also produce a 
copy of itself. 

A living system is a kind of dissipative structure: it needs a constant input of matter and 
energy to keep the flow of components being produced going. This flow is called the me-
tabolism of the organism. A metabolism is a complex cycle of chemical reactions in 
which some molecules are “consumed”, i.e. broken down into smaller parts to extract 
energy or building materials. Other molecules are “produced”, i.e. assembled from these 
building blocks. This is necessary to replace components that have worn out or been dam-
aged, or to grow new tissues. This network of reactions forms a cycle because everything 
that is consumed is eventually produced again, either internally or by ingesting food.  

Thus, an organism is constantly rebuilding itself. For example, cell structures that are not 
functioning well any more are digested in a process called “autophagy” (self-eating) in 
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order to recover their amino acids. Damaged cells are destroyed by the white blood cells 
of the immune system, or through apoptosis (“cell suicide”). On the other hand, stem cells 
are constantly multiplying to replace cells that have died off, e.g. on the skin. 

Part of what an autopoietic system produces is its own physical boundary: the membrane 
that envelops a cell, the bark of a tree, or the shell, carapace or skin of an animal. This 
boundary protects the metabolic cycle from outside interference or inside loss: molecules 
or cells cannot leak out, and poisons or parasites cannot enter. This already provides a 
living system with a degree of stability and autonomy that a dissipative system lacks. 
Scenarios for the origin of life typically require the evolution of at least two elements: an 
autocatalytic cycle, which is a dissipative system of chemical reactions that is a precursor 
to a metabolism, and a membrane, which encapsulates this cycle into a primitive cell-like 
compartment (Heylighen, 2014b).  

The boundary defines a living system as a separate, physical object, i.e. a system with a 
distinguishable body. Non-living dissipative structures, such as hurricanes or ocean cur-
rents, on the other hand, have no stable boundaries. Therefore, it is difficult to say where 
they begin or end.  

 

The role of DNA 

Living systems need more than a metabo-
lism and a boundary to maintain them-
selves. They need to store the instructions 
that specify how to keep the metabolic 
cycle going, so that these instructions can 
be consulted whenever needed, and passed 
on safely to offspring. These instructions 
are stored in the genes.  

Genes are made from the long DNA 
molecule with its characteristic double-
helix shape. If you unwind the double 
helix into its separate strands, you get two 
long complementary strings. DNA stores 
information using the genetic code, which 

is universal for life on Earth. A DNA string forms a “text” that can be read, decoded, and 
carried out by the machinery of the cell. The text contains instructions for producing the 
molecules (proteins) that are needed to perform the right chemical reactions.  

A string contains a sequence of bases, where each base is conventionally represented by 
one of the letters {A, C, G, T}. Each triplet of three letters, e.g. ATG, constitutes a “word” 
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in the text. Normally, a word codes for a particular amino acid, in this case methionine. A 
“sentence” consists of a sequence of words. It is separated from other sentences by “stop” 
signs. A sentence represents a chain of amino acids. These amino acids are chained to-
gether in the right order by the ribosome, a specialized part of the cell, so as to form a 
complex protein molecule.  

Proteins can function either as building blocks of the cell or as tools to work with other 
molecules. When a protein is used as a tool, it is called an enzyme. An enzyme “catalyz-
es” (i.e. facilitates or enables) certain chemical reactions. Without the right enzymes, most 
of the reactions that are necessary to maintain the metabolism would not be able to func-
tion. An enzyme has a complex three-dimensional shape where specific other molecules 
can fit in. When two molecules are thus brought into contact, they may “stick” together, 
forming a new molecule. In this way, enzymes can assemble the molecules needed by the 
cell. Similarly, enzymes can break molecules apart, separating their components. This 
happens for example during digestion, when complex food molecules are split up into 
simpler components that can be directly used by the cell.  

Different enzymes are needed in different circumstances. For example, the digestion of fat 
requires a lipase enzyme, while the digestion of sugar requires an amylase enzyme. That 
means that different parts of the DNA are being read or “expressed” to form enzymes in 
different situations. Such DNA segments can be active (being used to produce proteins) or 
non-active (when the proteins they code for are not needed). The pattern of activation (and 
therefore of enzyme production and specific metabolic reactions) can change from mo-
ment to moment, depending on which reactions are necessary for the metabolism to deal 
with the present situations (presence of particular foods, toxins, problems, needs, …).  

However, some part of the activation pattern is fixed, depending on the cell type. For ex-
ample, liver cells, which have to deal with the specific function of neutralizing toxins, will 
have other parts of their DNA activated than muscle cells. This explains why the different 
cell types in our body all have the same DNA, yet look and behave very differently. The 
pattern of activation can also change over the longer term, so as to adapt to the environ-
ment. Such a more stable activation pattern can even be passed on from parent to child. 
This allows the child to “inherit” metabolic functions that are not part of the DNA itself. 
The information that specifies the activation patterns is called “epigenetic”, while the 
information inherent in the DNA itself is “genetic”.  

This shows that the role of DNA is a little more complicated than usually thought. On the 
one hand, the overall instructions on how to run the metabolism of a living organism are 
passed on via the inheritance of DNA or genes. Thus, DNA functions as a kind of passive 
register or memory that stores information for the long term, and that is passed on to off-
spring whenever the cell or organism reproduces. On the other hand, DNA actively regu-
lates the activity of the metabolic network by making sure the right enzymes can be 
produced at the right time. But DNA alone cannot intervene in the metabolism. The meta-
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bolic cycle itself needs to “activate” the right stretch of DNA whenever it needs the corre-
sponding enzyme. This requires among others the intervention of a ribosome to read and 
perform the instructions and the availability of the right amino acids to build the enzyme. 
The enzyme then can perform its function only if the right molecules are made available 
by the metabolism for it to react with. 

Thus, DNA and metabolism are mutually dependent, and the one cannot function without 
the other. The traditional idea that genes or DNA determine or control the organism is 
misleading. Depending on the state of the metabolism, which itself depends on external 
circumstances, instructions stored in the DNA may be carried out or ignored. DNA should 
perhaps better be seen as a library of potentially useful instructions than as a program that 
determines exactly what should be done when. Therefore, the functioning of a living sys-
tem depends as well on its genes (“nature”) as on its particular experiences in the envi-
ronment in which it lives (“nurture”). 

The relation between metabolism and DNA can be generalized and simplified by seeing a 
living system as a particular kind of agent. 

 

Agents, actions and needs 

An agent is an autonomous system that acts, i.e. that performs specific actions that 
change its situation (Heylighen & Beigi, 2018). These actions are intended to achieve the 
agent’s goals. A goal is a situation that the agent prefers over other situations. That means 
that the agent will act to move closer to its goals, and to suppress any disturbances that 
make it deviate from its goals.  

The most fundamental goal for evolved systems is fitness. The reason is that agents whose 
genetic instructions did not lead to fitness have simply been eliminated by natural selec-
tion. If you do not care about survival, sooner or later you will die, and the universe will 
forget that you ever existed. Therefore, we can assume that the remaining agents have 
been programmed by natural selection to aim for fitness.  

For living systems, achieving fitness means satisfying the organism’s needs. These are the 
conditions that must be fulfilled for the organism to effectively survive, develop and re-
produce. For example, a basic need is to ingest sufficient food to maintain the metabolic 
cycle. Therefore, one of the in-built goals of any living agent is to avoid hunger. Hunger 
means that the agent’s condition deviates from its preferred condition of having enough to 
eat. In other words, its need for food is frustrated. The agent will therefore act to neutralize 
that deviation and get food—e.g. by picking an apple, hunting for prey, or going to the 
shop to buy food.  
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By acting, the agent makes changes in the world. These are intended to exploit resources 
and opportunities (e.g. pick and eat an apple), and to evade disturbances or dangers (e.g. 
avoid a wasp that may sting, or get shelter when it is cold). Thus, the agent is constantly 
reacting to any phenomena it perceives in its environment. When such phenomena poten-
tially affect the agent’s goals, i.e. when they point to (positive) opportunities or (negative) 
problems, we will call them “challenges”.  

A challenge is a situation that invites action from the agent, so as to exploit an opportunity 
and/or solve a problem. Thus, challenges stimulate the agent to act—or at least consider 
whether action is worthwhile. Not all opportunities need to be exploited, and not all prob-
lems are serious enough to require action. For example, an invitation to a party is a chal-
lenge to go to that party. But if you have more urgent things to do, you can safely ignore 
it. Similarly, the fact that the paper you wrote is long-winded is a problem that challenges 
you to shorten some sections of your text. But if the deadline for submitting it is now, you 
will just submit a less than perfect paper.  

 

Goal-directedness and feedback 

Agents are involved in a continuing interaction with the world that surrounds them. Cy-
bernetics, the science of goal-directed systems, describes that interaction as a feedback 
loop (Heylighen, 2014b). Feedback means that the output of a system (in this case the 
effects of the agent’s actions) is led back to become the input of that same system (in this 

case, these effects are per-
ceived by the agent and affect 
the agent’s functioning). For 
example, your action of 
picking and eating an apple, 
which is the output of your 
brain selecting a particular 
apple and your body grasping 
and bringing the apple to your 
mouth, results in a new input 
to your brain (the taste you 
experience) and body (the 
apple pieces you ingest). 
Feedback means that the 
system is connected to itself 
by a loop, in which signals 
flow back from the system to 
itself via the environment. 
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Cybernetics explains goal-directed action by noting that the feedback is negative: this 
means that it reduces any deviation between your goal (having a full stomach) and your 
situation (being hungry). Whenever a situation deviates from your ideal or preferred situa-
tion (goal), you will act so as to make that deviation smaller, no matter in what direction 
the deviation goes. For example, if you feel too cold (downward deviation from your pre-
ferred temperature), you will switch on the heating (action that will make the temperature 
go up, thus reducing the deviation). If you feel too hot (upward deviation from your ideal 
temperature), you will open the window to let in cool air (action that will make the tem-
perature go down). Thus, goal-directedness can be understood very simply as a feedback 
mechanism that counteracts any deviation from the goal. If the agent systematically man-
ages to reach its goals, in spite of a variety of disturbances, problems or challenges put up 
by the environment, then we say that the agent is in control of its situation. 

Goal-directedness, which is sometimes also called purposiveness, intentionality or agen-
cy, is characteristic of living systems. Dissipative structures, such as rivers, do not have 
goals. That means that they will not act to correct any deviation from their “ideal” situa-
tion. For example, a river that stops flowing because of drought will not take any measures 
to replenish its water reserves. An animal that is thirsty because of drought, on the other 
hand, will seek water, e.g. by digging in the mud, or traveling far and wide to find a water 
hole. The reason is that living systems have been selected for survival, and long-term 
survival requires an in-built drive to counteract any disturbance that endangers survival, 
and the ability to perform the appropriate actions. 

 

Components of goal-directed action 

This ability to achieve one’s goals, which is the basis for control, survival and develop-
ment, has different components. First, the agent should be able to perceive the situation 
that may affect its goals. That perception requires sensors or sensory organs, such as eyes 
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and ears. You cannot achieve your goal of staying warm if you would not have tempera-
ture sensitive cells in your skin that tell you that you are cooling down too much.  

Next to physical sensation, perception also requires mental interpretation. It is not suffi-
cient that the cells in the retina of your eye are stimulated by light, your brain also needs to 
recognize a pattern in this array of activated “pixels”, and interpret that pattern as a mean-
ingful phenomenon, such as an apple, a wasp, or a shop window. The next step in this 
process of sense-making is to evaluate the perceived phenomena in terms of goals and 
values: in how far is that ice cream you recognized in the shop window something you 
would like to eat—or is it rather something you should avoid because of its bad effects on 
your health? This classifies the phenomenon as a challenge that potentially elicits action.  

But before you act, you need to decide which action is most adequate to reach your goals. 
Can you climb that tree to pick an apple, or do you first need to fetch a ladder? This re-
quires knowledge about which actions are appropriate for which situations. If the chal-
lenge is complex, it may also require intelligence to conceive and reason about different 
possible strategies to reach your goal, and choose the most promising one.  

Perception, interpretation, sense-making, evaluation, goal-directedness, knowledge and 
intelligence are the features we associate with mind. Thus, even the simplest agents, such 
as bacteria, can be said to have a rudimentary form of mind. But they do not yet have the 
sophisticated brain organization and concomitant intelligence that characterizes higher 
animals and humans. Their knowledge can be expressed very simply in the form of condi-
tion-action rules:  

in condition A (as perceived), perform action B. 

Even more simply: 

if A, then B,  

simplest of all: 

A → B.  

For example,  

 danger → run away;  

 too hot → cool down;  

 food → eat.  

Implicit in such condition-action rules is that the action is supposed to bring the condition 
(which represents a challenge) closer to the goal. Thus, a bacterium or any other agent that 
has evolved or learned the appropriate rules to deal with the conditions it is likely to en-
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counter will tend to efficiently steer towards its goals. However, that still requires an ef-
fective action. 

An agent must perform its actions in the physical world, not just in the mind. This requires 
effectors. These are organs, such as hands, muscles, or vocal cords, that convert decisions 
into physical movements. For example, without fit arms and legs you won’t be able to 
climb that tree or carry that ladder. The actions performed by the effectors will change 
your situation. For example, they bring the apple from its position hanging on that tree 
branch to your mouth. But the world is not just passive, waiting to be manipulated in any 
way you conceive. Perhaps, when you grasp the apple, it detaches from the branch and 
falls to the ground. The trajectory of the apple has deviated from the one you intended. 
This creates a new, different challenge. This means that you again need to perceive the 
situation, interpret it, and evaluate it (is it worth climbing down to pick up the apple?), 
decide about a course of action (perhaps it is simpler to reach for another apple on the 
same branch), and perform it—this time hopefully without further disturbances.  

This is the feedback component of the overall interaction: if you did not monitor whether 
your action was effectively reaching its goal, you would not be able to correct for unfore-
seen errors that would make you fail in your endeavor. Actually, this feedback loop is on-
going throughout the whole course of action, because even the slightest deviation (like 
your hand moving a little bit too much to the left when grasping) if not corrected is likely 
to produce a growing deviation. Thus, agents are engaged in a feedback-driven interaction 
that constantly cycles through body, mind and world, making these components in practice 
impossible to separate.  

 

Nervous systems 

Animals are living agents that can be distin-
guished from other living systems, such as 
bacteria, fungi or plants, by their network of 
nerves. Initially, nerves just carried signals 
from sensors to effectors. The sensor senses 
a potentially challenging condition. For 
example, a sea anemone senses that its body 
is touched by some object. This creates an 
electrical impulse (“action potential”) that 
travels along the connected nerve to an ef-
fector. This impulse stimulates the effector 
to act, typically by contracting a muscle. For 
example, the body of the sea anemone will 
contract when it is touched, so as to with-
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draw from a predator that might want to eat it. This is a direct, physical implementation of 
a condition-action rule, and thus of the knowledge the agent needs to deal with common 
challenges. 

But the fact that this knowledge is carried by a specialized organ, a nerve, enables a more 
sophisticated organization of the mental machinery that allows the agent to make deci-
sions. First, different nerve cells (neurons) can connect to each other, so that the one acti-
vates the other under certain conditions (such as simultaneous activation by other 
connected nerves). This allows a more complex processing of the information collected by 
sensors, so that the nervous systems can handle combinations of sensed conditions. For 
example, a sea anemone has different sensors for touching across it body. If just one or 
two are touched, the likely interpretation is that the anemone was touched by something 
small. This is likely to be some small plankton animal. Then, the appropriate action is to 
extend a tentacle to catch and eat that prey animal. But when many sensors register touch-
ing, this means that the anemone is touched by something large. This is likely to be a 
predator, so the appropriate action is to contract the whole body and shrink away.  

As the network of interconnections between nerves becomes more complex, it takes the 
shape of a “central nervous system”, i.e. a brain. This can now deal with more complicat-
ed situations by integrating the signals from many different sensors while simultaneously 
activating different effectors. The coordinated activity of many sensors and effectors al-
lows the animal to perform complex goal-directed movements, such as swimming, run-
ning, flying or hunting.  

 

Learning 

Another important step towards 
the evolution of the advanced 
mental capabilities that charac-
terize human intelligence is the 
ability to learn. Learning hap-
pens through a process of differ-
ential reinforcement of the 
connections between nerve cells 
or neurons. Connections that led 
to positive results, in the sense 
that the eventual action did 
bring the agent closer to its 
goals, will become stronger. 
This means that the next time 
the first neuron is activated, the 
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next one will become activated more quickly or more strongly. Vice-versa, connections 
that led to negative results, in the sense that the resulting action brought the agent farther 
from its goals, will be weakened, so that it is less likely that they will be activated the next 
time.  

Such reinforcement learning has been demonstrated by “operant conditioning” experi-
ments with animals. For example, a rat that perceives a lever (condition) and pushes on it 
(action) is rewarded with a bit of food—thus bringing the rat closer to its goal of having 
plenty of food to eat. Each time this happens, the connection between condition and action 
in the rat’s brain is reinforced, and the rat becomes more likely to push the handle again. 
But if the rat would receive an electric shock when it pushes on the lever, the connection 
would be suppressed, and the rat would become less likely to push the lever. The more 
reinforcement the rat receives, the stronger the connection becomes, and the more time it 
would take to forget or unlearn it.  

Behaviorist psychologists, such as B. F. Skinner, have shown that you can teach animals 
to exhibit almost any kind of behavior by rewarding them for actions that contribute to the 
desired behavior. Thus, for example, pigeons can be taught to peck a number of differently 
colored buttons in some particular, complicated sequence.  

Even very simple animals with few neurons, such as snails, can be trained in this way to 
respond in particular ways to particular sensed conditions (“stimuli”). This flexibility in 
their neural organization, and thus knowledge, is what allows animals to adapt to a wide 
range of conditions for which their genetic programs have not prepared them. 

But animals can learn not only to associate conditions with actions, but conditions with 
associated conditions. The classic experiment of Pavlov illustrates the mechanism. The 
psychologist Pavlov rang a bell just before he would feed a dog. After a while, the dog 
learned to anticipate the appearance of the food just by hearing the bell, as demonstrated 
by the fact that the dog started salivating after hearing the sound of the bell, even if no 
food would follow. This is called Hebbian learning, after the neuropsychologist Hebb, 
who postulated that neurons that are activated simultaneously (or with a brief interval in 
between) develop stronger connections.  

The more often a condition A is followed by (or presented simultaneously with) a condi-
tion B, the stronger the connection between A and B will become in the mind of an animal 
(or human). This allows an animal to predict or anticipate the appearance of B just by 
perceiving (or conceiving) A. This creates a useful shortcut, so that the animal can already 
prepare the action appropriate to B even before B has occurred. Examples are a dog start-
ing to salivate before its food has appeared, or a dog jumping up in joy in anticipation of 
the return of its master when it has only just heard the sound of the key in the lock. 
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The Evolution of Humans 

Vertebrates 

We will now briefly review how humans evolved out of animals, while focusing on what 
this implies for human nature—in the sense of both what connects us with, and what dis-
tinguishes us from, our non-human ancestors.  

Animals, like plants and most fungi, are multicellular organisms: their cells are arranged 
in different types of tissues and organs (Maynard Smith & Szathmary, 2000). These have 
specific functions, such as movement for muscles, cognition for neurons, detoxification 
for the liver, and so on. Within the animals, humans belong to the broad class of verte-
brates. These are animals with an internal skeleton. That distinguishes them from other 
classes, such as insects, crustaceans or mollusks, which have an external skeleton, and 
worms, jellyfish, and sponges, which have no skeleton. The skeleton supports the body in 
its movements. This is particular useful for movement on the land, where gravity makes it 
difficult for soft-bodied creatures, such as flatworms of slugs, to grow to large sizes.  

A skeleton consists of bones that are rigid, and thus can be used to support weight. They 
are connected by joints, which allow the bones to move relative to each other, albeit with-
in a limited range and angle. For example, you can bend your elbow only in one direction, 

while you can move your arm 
not only up and down but also 
left and right relative to the 
shoulder joint. The movement is 
performed by muscles that 
contract when they receive 
electrical stimulation from the 
connected nerves. This was 
demonstrated two centuries ago 
by the scientist Volta, who 
could make the legs of (dead) 
frogs move by sending an 

electrical current through them.  

Muscles on their own can only contract, not extend. Therefore, to extend your arm after 
you have folded it by contracting your biceps muscle, you need to contract the muscle on 
the opposite side of your arm, the triceps, to get the arm back in its straight position. To 
perform complex movements, your brain will need to send coordinated electrical signals 
to a wide variety of muscles that complement or extend each other’s action. It will also 
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need to monitor the sensations within your joints and muscles (proprioception) so that it 
can immediately correct any sensed deviation from the desired trajectory of movement. 

 

Mammals 

Within the large group of vertebrates, humans belong to the smaller group of mammals. 
Mammals are warm-blooded, like the birds, but unlike reptiles, amphibians and fish. 
Therefore, their body is covered in hair, which functions as insulation to let the heat not 
escape too quickly. (Birds are insulated by their feathers). Unlike most other vertebrates, 
mammals do not lay eggs. They produce live birth, where the baby is sufficiently devel-
oped to be able to move immediately after it exits the womb.  

What is unique for mammals is that that baby is fed by the mammary glands of the moth-
er. These produce a highly nutritive milk. Therefore, all mammals, including humans, are 
strongly dependent on maternal care in their first months or years. They in particular need 
direct skin-to-skin contact for suckling and keeping warm. Numerous experiments have 
shown that mammals separated from physical contact with their mothers (or others playing 
a similar role) after birth and fed with a bottle develop very serious physical and emotional 
disturbances. They often just die, even though they seem to have all they need from a 
physiological point of view. 

 

 Primates 

Within the group of mammals, humans belong to the primates. These include prosimians 
(such as lemurs and bushbabies), monkeys and apes. Primates are initially adapted for 
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living in trees. They use both arms and legs to grasp branches and climb. This has given 
them hands with fingers that allow fine manipulation of objects—unlike the paws, fins or 
hooves of most other mammals. Unlike most mammals, which initially evolved as night 
creatures, primates have full color vision. That means that they have distinct sensors in 
their eyes for red, green and blue light. This allows them to easily spot ripe (colored) fruit 
in a forest full of green. Balancing on branches and jumping from tree to tree has also 
given them a keen sense of three-dimensional shapes and complex movements.  

Within the group of primates, humans belong to the subgroup of the great apes. This fur-
ther includes orangutans, gorillas, and the closely related species of chimpanzees and 
bonobos (also known as pigmy chimps). Apes are larger and have a relatively larger brain 
compared to monkeys. They are very similar to humans in a wide range of physical, men-
tal and social characteristics. If you get the chance, it is worth to extensively watch a 
group of bonobos or chimps in a zoo: you will be struck by how human-like their behavior 
is. Apes have been observed to use and make tools, and to pass on habits culturally (alt-
hough this has even been demonstrated among some monkeys). Chimps and gorillas that 
were raised as babies in human families have even learned to communicate with humans 
using a simplified language consisting of gestures or graphical symbols. (Unfortunately, 
they do not have the vocal cords necessary to produce human speech.) Genetically, hu-
mans and chimpanzees share about 99% of their DNA, indicating a very closely shared 
ancestry. 

 

The first humans 

The last common ancestor of humans and chimps/bonobos probably lived some 7 million 
years ago in Africa. A plausible reason for the divergence between these two lineages of 
great apes is that the ancestors of chimps were living in the rain forest, while those of 
humans moved out to the savannah. These environments are quite different, requiring 
some new adaptations in the human lineage.  

One adaptation is that proto-humans started walking upright, instead of on arms and legs 
like chimps (“knuckle-walking”). This is probably because the savannah has few trees to 
climb, making less demand for long, strong arms, while exploring it requires long distance 
walking, which promotes long, strong legs. Moreover, standing upright makes it easier to 
get a broad panoramic view across the savannah with its tall grasses, thus making it easier 
to spot predators and prey. Another advantage of walking upright is that your hands be-
come free to carry food or tools. The first in the human lineage to walk upright were prob-
ably the Australopithecines. But in terms of brain size, the different varieties of the 
Australopithecus family were hardly different from apes. They are thus are not yet con-
sidered as true humans.  
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Another difference between rain forest 
and savannah is that in terms of food 
the savannah offers little fruit (the main 
source of nutrition for chimps), but 
plenty of meat (which chimpanzees 
only eat occasionally) in the form of 
large herbivores, such as wildebeest, 
antelopes or zebras. Initially, our 
human ancestors probably accessed that 
meat as scavengers, eating from 
carcasses, and breaking open difficult 
to reach bones by hitting them with 
stones (a skill that even some monkeys 
have mastered for cracking nuts). But 
as they got better in butchering dead 
animals, they also learned to kill 
injured and eventually healthy animals, 
developing ever more sophisticated 
tools and hunting techniques in the 
process.  

Meat is a much denser source of 
calories and nutrients than fruit, and 
especially than the leaves that gorillas 
feed on. It is also much easier to digest. 
The result is that compared to gorillas 

humans have a much smaller digestive system, but a much larger brain. Both brain and 
intestine are organs that require a lot of energy for their functioning. The energy that is 
diverted to the intestines in gorillas is no longer available to build a bigger brain, as it did 
in humans (Lieberman, 2014).  

This more efficient use of calories was enhanced by another development: about two mil-
lion years ago our ancestors learned to master fire. Fire protects against cold and preda-
tors, and allows the cooking of food. Food, whether meat or vegetables, that is cooked is 
softer and much easier to digest. It thus requires even less effort from our intestines and 
teeth, while providing more calories to the brain. Together with fire, our ancestors devel-
oped more sophisticated tools, such as spears to hunt, stones to crack bones, or digging 
sticks to uproot edible bulbs and tubers. The cultural transmission of these increasingly 
complex and varied techniques created a demand for a bigger brain to store this 
knowledge. Thus, natural selection would promote the evolution of a brain that could 
learn, memorize, communicate and plan more effectively. This together with increased 
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availability of brain building nutrients probably explains the doubling of our brain mass 
over the next few millions of years.  

As a result, the small-brained Australopithecus family made place for different varieties of 
bigger-brained Homo species. The first one of these to spread outside of Africa was Homo 
erectus, about a million years ago. But the first anatomically modern humans, Homo sapi-
ens, arose in Africa, about 200 000 years ago. From there they spread across Europe and 
Asia (about 100 000 years ago), Australia (about 50 000 years ago) and eventually the 
Americas (about 30 000 years ago). During this migration they displaced and partially 
mixed with earlier emigrants such as Home erectus descendants and Homo neander-
thalensis.  

   In terms of brain size, skeleton structure, physical, cultural, and probably mental capa-
bilities, these were indistinguishable from contemporary humans. Therefore, these early 
Homo sapiens offer a model of how humans would have lived in their most “natural con-
dition”. Even their close cousins, the Neanderthals, were much more sophisticated and 
similar to us than is generally assumed. The fact that we still have some Neanderthal or 
erectus genes shows that there was some crossbreeding between the subspecies.  

However, it remains unclear why the many other, closely related human species all have 
disappeared. A possible explanation is that the sapiens variety was simply too successful 
in hunting large game, thus driving their competitors who depended on that game to ex-
tinction. Evidence for this is that on every continent where Homo sapiens appeared, the 
so-called “mega-fauna” (very large animals such as mammoths, woolly rhinoceros, giant 
sloths, saber tooth tigers, cave bears…) disappeared shortly afterwards, probably because 
they were hunted to extinction. The only exception is Africa, where large animals such as 
giraffes, rhinos and elephants are still common, probably because they had millions of 
years to gradually adapt to the hunting habits of humans, unlike the other continents where 
modern humans appeared rather suddenly. Let us then review the life-style of these first 
true humans. 

 

Life as hunter-gatherers 

From an evolutionary perspective, the best way to understand human traits and habits is by 
examining the environment in which they evolved, and to which they are genetically 
adapted. While Homo sapiens is only some 200 000 years old, the environment in which 
they lived was essentially the same as the one of their Homo and Australopithecus ances-
tors: the African savannah. More important even than the physical environment was their 
way of life: what did they do to survive and thrive in this environment (and in later envi-
ronments on other continents)? With a few variations, that lifestyle has endured for at least 
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a million year, across the period that is commonly known as the Paleolithic (“Old Stone 
Age”). This period only ended with the origin of agriculture about 10 000 years ago.  

That implies that human genes have had all the time they needed to perfectly adapt to this 
Paleolithic lifestyle and environment. This way of life is known as the “Environment of 
Evolutionary Adaptedness”, or EEA. Since our lifestyle has only started to substantially 
change with the spread of agriculture, we may assume that most of our genes are still 
prepared for living in the EEA, and not in our highly artificial, industrial society, which 
arose merely a few generations ago. Therefore, the best way to understand “human na-
ture”, including human instincts, emotions and needs, is to understand that EEA.  

 

 

 

Unfortunately, the EEA no longer exists. Therefore, we cannot be sure about the details of 
how our direct ancestors lived. But we can deduce a lot, not only from paleontological 
evidence, but also from observations of the last tribes of hunter-gatherers that still sur-
vived during modern periods. These include the Australian Aborigines, the North Ameri-
can Plains Indians, such as the Cheyenne and Sioux, the Kalahari Bushmen or !Kung (see 
photo), the Inuit of the Arctic region, and the Amazonian jungle tribes (Gowdy, 1997). 
These hunter-gatherers live in very different environments. Therefore, there are quite 
some cultural variations in their lifestyles, such as clothing, building of shelters, or specif-
ic foods eaten. But the anthropologists that observed them noticed more similarities than 
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differences. This suggests a general pattern that can probably be extrapolated to our ances-
tors living in the savannah. Let us then sketch that broad pattern. 

These early humans provided for food by foraging, i.e. by walking across vast regions 
searching for and collecting anything they could find that was edible. They hunted large 
animals using weapons such as spears, bows and traps. They also gathered fruit, nuts, 
seeds, tubers, mushrooms, eggs, honey and small animals such as insects, mollusks and 
crustaceans. Thus, their diet was extremely varied, comprising hundreds of different spe-
cies of plants and animals. Compared to our modern diet, it was also very nutritious in 
terms of minerals, vitamins, antioxidants, proteins, and fibers, with relatively few carbo-
hydrates. It is interesting to note that not a single of the known foraging tribes is vegetari-
an. Depending on the relative abundance of plants and animals in different environments, 
the animal part of their diet varies from 20% to over 80% (the Inuit living in the Arctic 
region where hardly any plants grow). This diet varies not only across regions but also 
across seasons, so there is not a single “standard human diet”. 

 

While it is of course much more difficult to kill a mammoth than to catch a rabbit, the 
reason Paleolithic humans preferred large game is because it simply offers much more to 
eat relative to the effort invested. Killing a mammoth may demand hundred times more 
effort than killing a rabbit, but a mammoth carcass provides more than thousand times as 
much to eat. Therefore, it is overall more energy efficient to hunt the mammoth.  

Homo sapiens seems to have been extraordinarily skilled in hunting such large animals. 
To achieve this, they used a combination of weapons refined by millennia of use, highly 
coordinated teamwork, intelligent strategies (such as driving animals over a cliff, or into a 
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camouflaged hole they dug earlier), and impressive physical skills. In practice, humans are 
more effective predators than lions or tigers.  

We tend to think of humans as being physically weaker than animals such as leopards or 
chimps. But that is only because we compare them with modern people, who are generally 
in a pitiful physical condition. Hunter-gatherers have been known to kill a leopard with 
their bare hands (in self-defense). Prehistoric footprints of Australian aborigines suggest 
they ran faster than the present world record holder (De Vany, 2010). The skeletons of 
Paleolithic hunter-gatherers show that they were taller, stronger and much more muscular 
than most contemporary humans. Even their brains were some 12% larger. The reason for 
these (to us) exceptional capabilities is probably because they were simply living in the 
way that their genes expected: eating the foods, performing the movements, and experi-
encing the challenges that their body and mind were prepared to cope with. If you avoid 
real physical challenges, like most of us do, your body will simply not develop the 
strengths and skills to deal with them.  

 

We also tend to think of prehistoric “cave men” as being stupid. However, effective hunt-
ing and gathering requires extremely sophisticated knowledge of the properties and behav-
iors of a wide variety of animals, plants, meteorological and geological conditions, as well 
as the strategies and construction of tools to hunt and gather them. It has been observed 
that a hunter-gatherer only reaches maximal productivity by the age of forty, implying 
they need at least four decades to learn all the skills. Even when their productivity after-
wards starts to diminish because of loss of speed and strength associated with ageing, they 
still accumulate experience, which they then pass on to younger members of the band. 
Hunter-gatherers can live up to 80 years, even though their average life expectancy is 
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much shorter than ours because many are killed at a young age through accidents, diseases 
or predators. 

An important aspect that goes with the foraging lifestyle is that hunter-gatherers are no-
mads. They move to a different region as soon as the food they collect in that region starts 
to run out. Their accommodation tends to be temporary: tents or huts that can be easily set 
up and broken down. Since they do not have vehicles to carry goods, this means that they 
cannot collect many possessions. There are only a few things you can carry with you on a 
long trek to an unknown destination.  

That also implies that they cannot afford to have many small children: you cannot carry 
more than one child in your arms on such a trek, so the other children should be old 
enough to walk on their own. Therefore, hunter-gatherers typically have children only 
every 3-4 years. They achieve this by extended breast-feeding, because as long as a wom-
an produces milk, her body produces hormones that reduce her fertility.  

 

Social interactions in the Paleolithic 

Foragers live typically in small, cooperative bands of some 20-30 people. Occasionally 
different smaller bands come together to exchange experiences and members, forming a 
larger “tribe” of some 150 people. The anthropologist Dunbar has therefore proposed that 
150 is about the maximum number of people we can actually know. There can be occa-
sional intertribal warfare in which members of another tribe are killed or abducted. Within 
a band, on the other hand, the atmosphere is generally relaxed, warm and friendly. Re-
sources, such as meat from a big game hunt, are shared in a fair way among the members 
of a band, including the old and sick that cannot contribute to the hunt.  

Individuals who take more than their fair share, or who cheat or bully others, are typically 
first ridiculed, then punished by the band collectively, by excluding them from activities, 
if necessary, expelling them, or even killing them. This ensures that no hierarchy arises, in 
which the strongest would get more than the others. Thus, hunter-gatherer bands are re-
markably egalitarian. They may have a “chief” selected to lead them because of experi-
ence or wisdom, but if other band members disagree about the strategy to follow, they will 
just go their own way in spite of what the leader says (Boehm, 2001).  
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Hunter-gatherers typically lead a relaxed, pleasurable, and playful life (Gowdy, 1997; 
Gray, 2009). Hunting and gathering takes a relatively small part of their time, yet it is an 
activity they enjoy. In between, they relax, prepare food or tools, chat with others, tell 
stories, or hold parties or dances. They normally have all they need, since they gather few 
possessions, and just have to go on another foraging expedition if their food is running 
out. There are of course hardships, such as accidents, injuries, illnesses and the occasional 
conflicts, warfare or hunger, but these normally do not last long, and are taken philosophi-
cally, as an unavoidable part of life. They do not seem to suffer from the chronic stress 
and anxiety that is rampant in modern societies, probably because they lead a life that is 
perfectly adapted to their natural instincts.  

Small children receive a lot of care and nurturing. The mother will generally carry a baby 
on her body, so that it feels direct contact with the skin. She will normally never leave it 
alone for more than a few minutes, and immediately react to any sign of distress, such as 
crying, by feeding or comforting it. Older children are left very free, without much super-
vision. The parents assume that their natural instincts will stop them from doing things 
that are too dangerous, such as jumping off a cliff. They can play, explore the surround-
ings, watch adults doing their work, and occasionally help with simple tasks. They do not 
have to work or study: learning is spontaneous, by accompanying and imitating older 
ones, so as to understand what they do. This liberal attitude is made possible by the forag-
ers’ relaxed life-style and small number of children. 
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Evolved preferences 

The physical environment to which the original Homo sapiens was adapted, the African 
savanna, may explain some of our preferences for natural landscapes. This EEA landscape 
was open and grassy, with a few scattered trees and bushes. This is similar to the layout of 
most parks, explaining why we tend to design parks in that way. Parks also tend to have 
ponds or other water features. That is because people feel comfortable near water, such as 
lakes, rivers or the sea. The reason is that in the EEA these provided a source of drink and 
food. Humans are also intrinsically attracted to plants, flowers, fruits, and animals, all of 
which indicated the presence of food and other resources in the EEA. Our instinctive at-
traction to such living things is known as biophilia (Wilson & Kellert, 1984). People also 
like a position that offers a wide prospect or panoramic view, like on the top of a moun-
tain, because that gives them a clear view of where the different opportunities and dangers 
in their environment are situated.  

The EEA also explains most of our other natural preferences. The things humans instinc-
tively like or dislike are the things that respectively increased or decreased fitness in the 
EEA. For example, we are particularly attracted to the kind of foods that are nutritive, but 
relatively difficult to get in the EEA, such as sweet, salty, fatty and aromatic foods. On the 
other hand, we like, but are less strongly attracted to foods that were more abundant, such 
as lean meat and vegetables. The reason is that in the EEA, the relatively rare fatty meat 
would provide more calories than the more common lean meat, while the relatively rare 
fruits with high sugar content would provide more calories than the more common roots 
and bulbs. In our present society, unfortunately, this innate preference leads us to consume 
“junk foods” that have more calories, sugar, salt and fat than is healthy.  

Other things we by nature enjoy are sex, love and friendship, since acquiring these in the 
EEA would help us to survive and reproduce, by relying on others that care for us. We feel 
sexually attracted to potential partners that look young, healthy and fertile, i.e. ready to 
produce healthy children, but that also are loving and dependable, i.e. ready to support and 
care for these children over the long term. We instinctively tend to nurture and protect 
babies and small children, and other young creatures that look “cute”.  

We enjoy adventurous physical activities that resemble hunting, gathering and exploring. 
These include hiking, various sports and ball games, hide and seek, and searching for 
hidden treasures. We also like their mental equivalents, such as collecting, solving puz-
zles, or playing computer games. We further like activities resembling tool making and 
building, such as modeling, knitting, pottery, tinkering and other hobbies.  

On the other hand, the foraging lifestyle explains a number of common human fears for 
phenomena that resemble typical dangers in the EEA. These include spiders, snakes, great 
heights, cramped spaces, big animals with sharp teeth and claws, thunderstorms, rotting 
meat, dead bodies, abandonment, and strangers that look unfriendly. On the other hand, 
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we unfortunately never evolved fears for things that in our present environment are in 
practice much more dangerous, such as cars, guns, or drugs. 
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The Development of Civilization 

Settlements and Agriculture 

Given that humans were perfectly adapted to a nomadic, foraging lifestyle, the emergence 
of settlements and agriculture some 10 000 years ago is not obvious to explain (Harari, 
2014). It is not, as the common assumption goes, because farming makes food more de-
pendably available: farmers are much more vulnerable to famine caused by a failed har-
vest than foragers, who simply move to a different region or switch to different kinds of 
food when the supplies become scarce. Farmers cannot do that because they depend on the 
crops in their fields, which cannot be moved.  

The scenario probably runs more or less as follows. Where food is plentiful, hunter-
gatherers tend to stay for a long time, since there is no need to chase plants or animals if 
they are abundant here. The foragers can “help” edible plants and animals to become more 
abundant by protecting them and eliminating their competitors. For example, they can cut 
trees that do not produce fruit or nuts, so that the food-bearing trees can grow larger and 
more widely. This is known as horticulture rather than “agriculture”: the natural ecosys-
tem is kept more or less intact, but it is shifted towards plants that are more useful for 
humans.  

Similarly, prey animals such as goats or sheep can be protected by killing or chasing away 
their predators, so that more meat is available for humans. Such careful exploitation of 
herds of animals for food is called herding or pastoral farming. Over the long term, the 
protected plants and animals adapt to this regime, producing more food for humans, while 
investing less in defenses against predators and competitors. This happens through selec-
tive breeding: the more productive and easier to handle specimens are preferentially kept 
and reproduced. Thus, these edible species are slowly “domesticated” (Diamond, 1999): 
they adapt to living with humans, becoming increasingly docile and useful to the humans 
that exploit them, while becoming increasingly different from their “wild” cousins.  
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Note that relatively few species can be truly domesticated. For plants, these are typically 
grains, legumes (various types of beans and peas), potatoes, tomatoes, bananas… For 
animals, who can easily run away, the variety is even smaller: goats, sheep, pigs, chickens, 
cows and their relatives, camels, lamas, horses, donkeys, reindeer, elephants, cats and 
dogs. Different regions offer different species that can or cannot be domesticated. For 
example, unlike horses, zebras cannot be domesticated. This may explain why in some 
regions, such as Australia, agriculture never developed, and why agriculture seems to have 
been independently “invented” in only a few regions, including the Middle East, China, 
Central America, the Andes and New Guinea (see map) (Diamond, 1999). The abundance 
of domesticable species in Europe/the Middle East, China, and India may explain why 
civilization there developed more rapidly than in other regions, such as Sub-Saharan Afri-
ca or North and South America. 
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The next stage after horticulture and herding, where people can still move around with 
their herd or leave their fruit trees to grow on their own, is agriculture. Here people have 
to stay and work the land. The land is plowed bare to eliminate all other plants and ani-
mals, after which the seeds of selected plants (typically grains) are planted to grow in the 
cleared soil. Because there is no competition, these plants grow more quickly and are more 
productive. However, they need constant human protection, through plowing, weeding, 
keeping out animals, combating pests, watering, planting, etc. When the harvest is good, 
there is a surplus of food. In the case of grains, and a few other plants such as beans and 
potatoes, this food can be stored for the longer term. That surplus allows the farming pop-
ulation to increase in numbers, if necessary, by clearing and planting additional fields.  

 

Why farming life is miserable 

A major problem of the agricultural lifestyle is that a bad harvest, caused e.g. by drought, 
flooding, animals destroying crops, insects, or plant diseases, leads to widespread famine. 
That means that the life of a farmer is actually more precarious than the one of a hunter-
gatherer. The anthropologist Jared Diamond has even stated in a highly cited article that 
the adoption of agriculture was “the worst mistake in the history of the human race” 
(Diamond, 1987).  

There is a lot of evidence to support that statement. When archeologists compare the skel-
etons of farmers with the ones of hunter-gatherers that lived in the same region in the same 
period, they find that the farmers are smaller, less muscular, with more bone deformations 
and other signs of disease, and a smaller brain volume than the foragers. More recent evi-
dence seems to imply that farmers are much less happy than either hunter-gatherers or 
people living in industrialized societies. Indeed, farmers in developing countries typically 
move to the city as soon as they get the chance, abandoning their farming life for poorly 
paid factory work. It is likely that they have reverted to hunting-gathering on numerous 
occasions in history (Scott, 2017). Hunter-gatherers, on the other hand, never seem to 
spontaneously turn to farming, and become very unhappy when they are forced to adopt a 
settled, agricultural lifestyle, as happened in the reservations created for Native Americans 
or Australian Aborigines.  

There are several reasons why farming life is so hard. First, the work that needs to be 
done, such as plowing fields, weeding, harvesting, and milling grains, is backbreaking, 
tedious and repetitive, in contrast to the much more varied and natural movements that 
accompany hunting and gathering. Second, the diet of farmers is much less diverse and 
nutritive, since it is based on one or a few crops, such as wheat, rice or corn, complement-
ed by milk or meat from herded animals. Thus, farmers typically lack vitamins (e.g. vita-
min A), minerals (such as iron) and anti-oxidants, explaining their poor bone structure and 
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diseases such as beri-beri. Moreover, as we already noted, they are more vulnerable to 
famine when the harvest fails.  

Finally, agricultural settlements are the sources of a whole range of infectious diseases 
caused by bacteria, viruses and other parasites. Hunter-gatherers rarely suffer from infec-
tious diseases because they live in small groups: they do not have enough contacts with 
others to transmit microbes widely. Because farmers live in larger settlements that have 
occasional exchanges with other settlements, infections can spread. Moreover, farmers 
live in close contact with densely packed animals that often are carriers of diseases. Be-
cause they stay in the same place, excrements and garbage tend to accumulate close to 
their living quarters, creating unhygienic circumstances. Finally, their poor diet reduces 
their immunity. All these factors explain why great epidemics, such as the plague, cholera 
and tuberculosis, are common in agricultural civilizations, but virtually unknown among 
hunter-gatherers that do not come in contact with farmers. These epidemics decimate 
populations, as happened on numerous occasions in the Middle Ages. Yet, eventually the 
survivors develop immunity to the particular germs. 

Given these disadvantages of the agricultural lifestyle, one may wonder why farmers 
eventually took over from hunter-gatherers. A crucial factor is that farmers produce more 
children: typically, one every 1-2 years, versus one every 3-4 years for foragers. They can 
afford this because they do not need to carry children around while moving camp or forag-
ing: children can stay in the home or on the field. They also need more children to help 
with all the farming work, which typically fills their whole day, while foraging only de-
mands a few hours a day. However, this also means they will have less time to nurture and 
look after their children. Combined with the fact that food production is increased as more 
fields are plowed, this explains why farming populations grow both in numbers and in the 
amount of land they occupy. Thus, they displace hunter-gatherer populations, by taking 
over their lands and, if necessary, violently chasing them away.  

Eventually the last hunter-gatherers are relegated to very poor, infertile regions, where 
farming is difficult, such as jungles (e.g. Pigmies or Amazon Indians), deserts (e.g. Kala-
hari Bushmen), prairies (e.g. Sioux), or the arctic (e.g. Eskimos, Sami)... The reduction in 
hunter-gatherer numbers is accelerated by the fact that when they come in contact with 
farmers, they tend to get from them the infectious diseases to which farmers have in the 
meantime developed immunity. Thus, it has been estimated that some 90% of the Native 
American population was killed by diseases brought in by European colonists (Diamond, 
1999). 
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The first states 

Agriculture first developed some 10 000 years ago (Diamond, 1999; Harari, 2014; Scott, 
2017) in the most fertile regions, where planted seeds would grow easily without too much 
plowing, weeding or irrigation. These were typically the deltas and flood plains of great 
rivers, where stretches of land were regularly flooded and covered with a layer of fertile 
mud: the region between Tigris and Euphrates in Mesopotamia, the Nile valley in Egypt, 
the Yang-Tse and Yellow rivers in China, and the Indus between Pakistan and India 
(Scott, 2017). There, population density increased, leading to a network of villages and 
eventually cities that traded with each other.  

The culture of grains allowed surpluses of food to be stored and distributed. That is be-
cause grains do not rot when kept dry, unlike fruit, vegetables or meat. That made it possi-
ble for a class of people to emerge that did not produce their own food, but got it from the 
farmers, in exchange for goods and services. These include artisans, such as potters, build-
ers or blacksmiths, priests, soldiers, administrators, and rulers, such as chieftains, kings 
and emperors. This allowed a division of labor so that more specialized crafts and trades 
could emerge.  

 

 

On the other hand, this created a hierarchy of dominance, in which the strongest could 
use their military skills, weapons and soldiers to achieve the power that allowed them to 
exploit the work done by the weaker. They did this by imposing “taxes” in the form of 
grains or labor that needed to be paid to the ruler. Grains lend themselves well to tax pay-
ments, because they are easy to keep and transport, difficult to hide (the “taxman” knows 
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how much grain a given field produces) and easy to exchange for other goods or services 
(Scott, 2017). Thus, the ruling class could live in luxury without having to work on the 
fields.  

The most successful rulers would extend their dominance by using their armies to conquer 
neighboring regions. Thus, their tax base increased, and they got increasingly rich and 
powerful. As a result, neighboring villages got subsumed into increasingly extended states 
with a central ruler, an army, an administration collecting and distributing tax income, and 
a caste of priests who disseminate an ideology/religion that justifies the “divine” right of 
the ruler to rule. This development made life even more miserable for the farmers, who 
now were little more than serfs or slaves that obediently had to work for the ruler, being in 
constant fear that their meager belongings would be taken, and keeping just enough for 
themselves to survive (Scott, 2017).  

On the other hand, the more enlightened rulers could use their wealth and power to invest 
in public infrastructure, such as roads, dams, canals and buildings, that would benefit 
everybody, e.g. by making it easier to irrigate the fields or protect against invaders. Still, 
other public works, such as pyramids, palaces or temples, merely served to illustrate the 
divine power of the rulers. On the positive side, the surplus of wealth collected by the 
ruling class allowed them to indulge in art, science, philosophy and culture, activities that 
do not immediately contribute to food production, but that contribute to the long-term 
development of society. This pattern of development seems ubiquitous in all ancient agri-
cultural regions, including Egypt, Mesopotamia, China, Central America, Peru, India, the 
Mediterranean and Europe, throughout Antiquity and the Middle Ages. 

 

The evolution of religion 

The emergence of agriculture and the first states was accompanied by the emergence of 
religion in its common sense (Harari, 2014). Hunter-gatherers do not have any organized 
form of religion with Holy Scriptures, articles of faith, well-defined gods, or priestly hier-
archies. They are animists. This means that they treat plants, animals and natural phenom-
ena, such as rivers or rain clouds, as sentient beings, i.e. as goal-directed agents. They try 
to keep on friendly terms with these agents in order to get benefits or avert dangers. For 
example, they may thank a tree for providing its fruit, or make an offering to the bison 
spirit in order to continue providing the tribe with bison meat. They project their instinc-
tive “theory of mind”, which they use to understand the behavior of other human beings, 
onto such non-human agents, assuming that these too have beliefs, desires and intentions. 
These agents can be friends, rivals, or enemies, but are generally considered as equals to 
be respected, not as abstract, metaphysical forces that have supernatural powers. Thus, 
foragers feel part of nature, participating in a network of human and non-human agents, 
rather than being positioned in a hierarchy, above the animals, and below the gods. 
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Farmers on the other hand, consider “wild” nature as alien, external and dangerous. In-
deed, their fields and houses cannot allow intrusion by non-domesticated species, such as 
predators, insects, rats, or weeds. They also have to keep out forces of nature, such as 
floods or tornados, that would destroy crops or kill domesticated animals or people. They 
have to control and suppress such phenomena. Thus, they try to be in a position of domi-
nance, “above” plants and animals. But since they cannot control everything (e.g. the 
weather), they have to recognize powers that are above humans.  

Thus, the sentient beings of the animists become arranged in a hierarchy of power, with 
the most powerful ones becoming gods. For example, the power of thunderstorms is per-
sonified as a god of thunder and lightning, such as Thor or Zeus, while the power of the 
sun turns into a Sun god, such as Amon or Deus Sol Invictus. These gods must be placated 
with rituals, sacrifices or offerings in order to ensure their protection against famines, 
plagues, wars, and other disasters common in agricultural society. Thus, animism evolves 
into polytheism.  

 

This hierarchy increasingly mirrors the social hierarchy in the first states. As states grow 
into empires, the power of the ruler—pharaoh, king or emperor—becomes nearly absolute 
and the ruler is venerated like a god on Earth. The idea of a single ruler at the top of the 
hierarchy is reflected in the pantheon of polytheistic gods, where one god, such as Jupiter 
or Brahma, eventually becomes the supreme one that rules over the others.  

In some cases, this supreme god becomes so dominant that it forbids its followers to ven-
erate other gods, a form of religion known as monolatry. For example, Jehovah, the God 
of the Old Testament, observes that he is a “jealous god”, and that he will punish anybody 
who builds idols or makes sacrifices for rival gods, such as Baal. Note that this means that 
Jehovah implicitly admits that these other gods exist: otherwise, there would be no reason 
to be jealous of them. 
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Eventually, this god becomes so dominant that the other gods are essentially forgotten, 
leading to the presently most common form of religion, monotheism (Wright, 2009). This 
assumes that there is just a single God with absolute powers ruling over the universe (albe-
it accompanied by to some degree autonomous divine powers, such as angels, saints, 
prophets and demons, which can be seen as remainders of the older minor gods and sen-
tient beings). However, note that this general evolution towards an increasingly abstract 
view of superhuman orders, which is ever more removed from the animist worldview with 
its concrete, natural agents, has also produced religions such as Buddhism, Taoism, and 
Confucianism where gods no longer have any function.  

What these religions that emerged during agricultural civilization tend to have in common 
is that they depict human existence as suffering. This is beautifully illustrated in the 
book Genesis of the Bible with its story of the “Fall”, where humanity (Adam and Eve) is 
expelled by God from the Garden of Eden, as a punishment for eating from the “tree of 
knowledge”. Instead of being able to continue their happy, relaxed life in Paradise, they 
will from now have to toil and strictly obey the commands of God. In one translation, the 
Bible verse Genesis 3:19 reads: “You will have to work hard and sweat to make the soil 
produce anything, until you go back to the soil from which you were formed.” A more 
traditional translation says: “In the sweat of your face you shall eat bread till you return to 
the ground, for out of it you were taken”. The working hard on the soil to produce bread 
(made from grains) appears like a direct reference to the agricultural lifestyle. The carefree 
Garden of Eden with it abundance of wild fruits and animals, on the other hand, seems to 
stand for the hunter-gatherer or horticultural lifestyle (Lieberman, 2014).  

Buddhism too depicts life as an eternal cycle of suffering, from which you can only escape 
on the spiritual plane by reaching Nirvana. Similarly, Judaism, Christianity and Islam, the 
monotheistic religions rooted in the Scriptures of the Old Testament, suggest that true 
happiness can only be reached after you die, in Heaven, when the soul has left the long-
suffering body. This philosophy that suffering is normal, that people should just accept 
their fate and work hard to obey the commands of God, King or Emperor, and that true 
happiness can only be achieved outside of physical existence, seems widespread across 
agricultural, hierarchical societies. It is only with Enlightenment and the Industrial Revo-
lution that the notions of economic, social and mental progress, equality and individual 
freedom become generally accepted, leading to the idea that everyone is able and entitled 
to pursue happiness here on Earth.  

 

Culture and writing 

Culture can be defined as knowledge and behavior that is passed on from person to per-
son, so that it becomes a common good within the community. This transmission can 
happen via direct communication by means of language, via imitation of behaviors, or via 
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the imitation of artifacts, such as tools, jewels or buildings. Culture is not limited to hu-
mans: quite a few animals learn by imitating others, so that different habits evolve in dif-
ferent communities (e.g. methods of opening bottles amongst birds, or of building simple 
tools among chimps). However, because of human language and ability in tool-making, 
humans are much more effective than animals in transmitting information, leading to the 
gradual accumulation of ever more knowledge.  

Hunter-gatherer culture is communicated orally and via imitation. The oral tradition of 
telling stories has produced a rich trove of myths that were passed on by memorizing long 
pieces of verse. Famous examples are the Greek Iliad and Odyssey, the Indian Mahabhara-
ta, and the Mesopotamian Gilgamesh epic. They also transmitted techniques to make tools 
and works of art. However, most of their artifacts were made of perishable materials 
(wood, bones, skins, fibers, ...) and have been lost. Therefore, we know very little about 
Paleolithic culture, with basically just stone tools, some myths that seem to predate agri-
culture, and a few cave paintings that were left.  

With settlements and farming, more complex artifacts appear. Since humans are no longer 
nomadic, they can invest in solid, unmovable constructions: statues, buildings, temples, 
bridges… Because these are often made from non-perishable materials (typically stone), 
they are much easier to recover by archeologists. The wealth of findings in agricultural 
sites then makes archeologists assume a more advanced culture than the one of hunter-
gatherers. But that is not necessarily the case… 

The dissemination and preservation of knowledge became much easier with the invention 
of writing. That invention was not at all obvious, and required a long and tortuous devel-
opment before it produced something as efficient as the Latin alphabet that is used in this 
text. Early writing used the medium of clay tablets: imprinting shapes in clay that hardens 
makes them durable, so that notes can be kept safely. These notes were initially only used 
for administrative purposes, and in particular to keep track of payments made or due. A 
tablet might e.g. state that farmer A has delivered 2 goats, and 10 bushels of grain to the 
taxman. The first symbols noted down therefore were indications of numbers, and of kinds 
of concrete things, like goats, cows, or grain. They did not represent words or sounds. 
New categories were added in the form of ideograms: simplified pictures of the things 
they represented.  
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Abstract nouns were sometimes represented by using an ideogram for a concrete thing that 
sounded similar to the abstract word, but with some kind of accent-like sign to show that 
the word should not be understood in its literal sense. As the vocabulary for which signs 
were developed increased, writing was eventually used to record myths, laws and instruc-
tions. It took millennia before this very complicated system of ideograms was eventually 
replaced by a phonetic alphabet (though ideograms are still used in China, Japan and Ko-
rea). That made it much easier to express new words or names for which no ideogram had 
been agreed upon yet, thus expanding the range of meanings that could be expressed in 
writing. 

 

Science and enlightenment 

Once writing had developed a sufficient degree of flexibility, not only stories or practical 
notes, but more general, abstract knowledge could be preserved and communicated. This 
enabled the spread of science and technology, and thus the accumulation of ever more 
advanced knowledge in books and libraries. This development underwent a further accel-
eration with the 15th century invention of the printing press, which allowed the mass pro-
duction of books. People now had access to a wide diversity of ideas and perspectives, 
ending the monopoly of religion on expressing what people should believe. This eventual-
ly resulted in the period of Enlightenment, which promoted the ideas of science and rea-
son, and the ensuing industrial revolution, which applied these ideas to build practical 
technologies.  

As scientific thinking spread, absolutist religious commandments were increasingly put 
into question. At the same time, the absolutist rule of kings and emperors was contested, 
with monarchy eventually being replaced by democracy. This, together with the economic 
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progress through technology, led to greater freedom, more prosperity, better health and 
eventually increased well-being and autonomy.  

It is worth noting that the quick economic and technological progress that accompanied 
European Enlightenment also led to a dominance of European culture and politics across 
the globe, allowing European nations to build empires by colonizing most other parts of 
the world. Therefore, a number of postmodern philosophers have tended to blame Enlight-
enment for evils such as imperialism, racism, slavery and sexism. However, as we ob-
served, imperialism, slavery and the oppression of weaker groups exist at least since 
agricultural civilization. They were systematically and harshly practiced throughout histo-
ry by European and non-European nations alike, including Egyptians, Romans, Mongols, 
Chinese, Aztecs, Arabs, Incas and Bantus—long before there was any notion of Enlight-
enment. For example, the main reason why the Spanish Conquistadors managed to take 
over the Aztec empire so quickly is because they were helped by indigenous tribes that 
wanted to get rid of Aztec oppression. It is only with the philosophy of Enlightenment that 
these practices were fundamentally put into question—although it of course takes centu-
ries to transform these emerging Enlightenment values from an abstract ideal into a global 
reality (Pinker, 2018). 

With Enlightenment, people again started to think in terms of being free individuals in 
search of happiness, rather than being slaves, serfs or cogs in the machinery of the state or 
religious establishment. This created a renewed interest in what it means to be fully hu-
man, rather than just trying to minimize suffering. However, the newfound freedom also 
led to existential worries: now that I no longer have to care about just surviving, what 
precisely is it that I should be doing with my life? For many people, it seems difficult to 
find meaning in life without religion to tell them what their duties are. Part of the problem 
is that their worldview is still too much based on outdated deterministic and dualistic phi-
losophies that are rooted in agricultural civilization, with its fatalism, alienation from na-
ture, and acceptance of absolute hierarchies. In the remainder of this text, we will try to 
show how the new scientific and philosophical ideas on the evolution and functioning of 
mind, brain and body offer an alternative understanding of the human condition as being 
intrinsically free and meaningful. 
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Mind and Cognitive Science 

Origins of the concept of mind 

In the evolution of humans as we sketched it, there is no point at which mind somehow 
emerges as something distinct from the body. Body and mind are inseparable aspects of 
the way living systems function—which we described as agency. Yet, throughout history, 
people have believed that there must be something more than the material body that they 
can see and touch, something independent that they called “spirit”, “soul” or “mind”.  

Perhaps the origin of that belief lies in the experience of dreaming. When you dream, you 
are seemingly present in a different space than the one of the bed in which your body is 
lying asleep. Thus, it appears as if your “spiritual” or “mental” self has left your body to 
wander through some different, virtual realm, outside of material reality. Moreover, you 
can meet other people in that realm of dreams, including people that you know to have 
died. This suggests that while the bodies of these people are no longer there, their “spirit” 
has somehow survived the destruction of the body.  

Shamanism is a precursor of religion that evolved out of hunter-gatherer animism. It as-
sumes that there is a “spirit world” populated by invisible agents, such as the souls of the 
dead. Shamans play a role somewhat similar to priests, sorcerers or healers: they mediate 
between ordinary humans and spirits in order to avert illnesses and other problems. They 
use a variety of techniques, such as ingesting hallucinogenic mushrooms, sweat lodges or 
fasting, to achieve a dream-like or trance-like state in which they supposedly gain access 
to the spirit world. 

Even when you are not dreaming or hallucinating, you can imagine phenomena that are 
not present, and that perhaps will never physically exist. Thus, there seems to be a clear 
distinction between physical “things” or “objects” that your body can sense and mental 
“ideas” or “concepts” that you can only apprehend with your mind. Throughout the centu-
ries, philosophers have wondered about the precise relation between ideas and things, and 
tried to understand the role of the mind in mediating between them.  

With the advent of psychology, and later computer science, these philosophical reflections 
were integrated with scientific observations of mental phenomena and—eventually—
computer simulations. This produced our contemporary science of the mind, which is 
known as cognitive science. We will summarize this development in the present chapter. 
Most recently, the abstract theories of cognitive science are being integrated with neuro-
physiological observations of the structures and processes in the brain. This has led to the 
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presently very active research domain of cognitive neuroscience. We will review its most 
important results in the next chapters on the brain and consciousness.   

 

Dualism 

In the traditional view, mind and body are seen as two different kinds of entities, made of 
different substances. The body is material or physical, while the mind is something imma-
terial or ethereal, such as a spirit or soul, which in principle can leave the body. This con-
ception is reinforced by religious teachings, according to which the soul is immortal. After 
the dead of the body, the soul is transported either to another body (reincarnation) or to 
Heaven or Nirvana, where it may find the eternal bliss that will reward it for a lifetime of 
suffering. But the separation between mind and body is also supported by early scientific 
theories that describe the body as a purely mechanical system. 

This idea that there exist two sepa-
rate substances or realms, the one of 
mind and the one of matter, was 
formulated most explicitly by the 
17th century philosopher René Des-
cartes (Descartes, 1999). Descartes 
was impressed by the ability of 
clockwork mechanisms with their 
different gears and wheels to pro-
duce complicated, but regular and 
predictable behavior. He extrapolat-
ed the abilities of such mechanisms 
to animals, which according to him 
were nothing more than sophisticat-
ed automatons. The human body 
was merely another such automaton 
made from interconnected material 
parts. However, what distinguished 
humans from animals was that they 
had a mind, which was capable of 
thinking or reasoning (as in Descartes’ famous dictum: ‘Cogito ergo sum’, I think there-
fore I am), and thus of consciously deciding how their body should behave.  

Descartes’ view was inspired by the mechanistic worldview, which would later be devel-
oped by Newton as the foundation of classical mechanics (Heylighen, 2014b). According 
to mechanics, all the phenomena around us can be reduced to the movement of material 
objects as determined by the laws of nature. This materialistic view poses an intrinsic 
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problem because it does not seem to leave any space for mental phenomena. Descartes 
solved this problem by proposing two independent realms: mind and matter. While matter 
follows the laws of mechanics, mind has a logic of its own that cannot be reduced to me-
chanical principles. This philosophy is known as dualism. It is essentially outdated, alt-
hough a few philosophers still hold on to it (Heylighen & Beigi, 2018).  

The assumptions of dualism are simple. Outside, we are surrounded by material reality. 
This consists of hard, indivisible particles or pieces of matter, which obey the determinis-
tic, mechanical laws of nature. Such determinism leaves no place for free will, intention or 

agency: since all material 
events are already fully 
determined by the laws of 
nature, there is no freedom to 
intervene or change the course 
of events (Heylighen, 2014b). 
The atomic structure of matter 
leaves no place for thoughts, 
feelings, consciousness, pur-
pose, or other mental pheno-
mena. Therefore, we need to 
assume that there exists another 
reality inside: the mind, which 
reflects about external reality 
as perceived through the 
senses. Descartes conceived 
this mind as an immaterial 

soul, having a free will. To explain how this mind could still affect the body, which obvi-
ously is made out of matter, he assumed that the mind communicates with the body 
through the pineal gland, a small organ in the brain stem. 

Cartesian dualism was very influential because his view fits with our intuition that there is 
some mysterious mind, consciousness or “self” sitting somewhere in our head and looking 
out at the material world, while not being itself part of that world. However, while simple 
and intuitive, the assumption that mind and matter are separate creates a number of fun-
damental problems.  

First, adding the independent category of mind to the one of matter obviously makes 
things more complicated. More generally, as pointed out by the 20th century philosopher 
Gilbert Ryle, Descartes’ mind functions like a “ghost in the machine”—similar to the 
Deus ex Machina that suddenly drops from the sky to solve all problems when the plot in 
a novel or play has become too complicated. The body behaves like a mechanical, deter-
ministic machine. Yet, it is inhabited by some spooky “ghost” that pulls the strings, and 
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that performs all the tricks that are too complicated for us to understand mechanically. 
Indeed, until recently we had no scientific theory of mind, unlike our very reliable and 
precise theories of matter. 

More fundamentally, dualism creates an intrinsic paradox: if mind and matter are inde-
pendent, then how can the one affect the other? The seemingly unsolvable mind-body 
problem (McGinn, 1989) is in essence a series of variations on the following two ques-
tions: 

• how can the immaterial mind sense, feel or become conscious of the material 
world, i.e. be affected by matter?;  

• how can this mind in turn act on the matter of the body and through it the material 
world, given that the behavior of this matter is already rigidly determined by me-
chanical laws? 

In spite of these shortcomings, Descartes’ dualist philosophy remains intuitively attractive. 
It is still (implicitly) used nowadays by scientists and lay-people, albeit most often in a 
“materialist” version, which we will now investigate in more detail. 

 

The reflection-correspondence theory of knowledge 

The naïve materialist view of the mind is based on the idea that the knowledge we have in 
our mind is merely a mirror image or reflection of outside reality (Turchin, 1977). The 
assumption is that for every object or phenomenon in reality there is a corresponding con-
cept or idea inside the mind. For example, a dog (external object) is represented by the 

concept “dog” inside the mind. Concepts are typically expressed by words or other sym-
bols, but could also be visualized as images, or represented using some more abstract 
“language of thought”. The relations between objects are similarly represented by relations 

  on 

dog 

mat 
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between concepts. For example, when the dog stands on a mat, the relation is represented 
by the relational concept “on” (see Figure). The whole of such concepts and their relation-
ships produces a map, model, or representation of reality.  

This simple philosophy of knowledge produces a very straightforward notion of truth: true 
knowledge means that the network of relationships in the mind accurately corresponds to 
the actual relationships between objects in outside reality. This correspondence can be 
checked by direct observation: is there really a dog standing on the mat? This view is 
sometimes called naive realism. It assumes that our mental contents are simply reflections 
of the reality outside the mind, and that perception is nothing more than a process mapping 
external onto internal components.  

This is comparable to the process of a camera taking a snapshot of a scene. The resulting 
photo can then be seen as a map of the environment—the way satellite photos are often 
used as maps—since it is isomorphic to that environment. Memory, then, is nothing more 
than the set of photographs and sound recordings made via perception that are stored in 
some kind of warehouse inside the brain. 

In this reflection-correspondence view of the mind, thinking or reasoning is simply an 
exploration of the inside map in order to deduce features of the outside world. For exam-
ple, by investigating the map in front of me—assuming it is accurate—I can infer that if I 
turn left on the next crossing, and then take the third side street on the right, I will arrive in 
front of the train station.  

 

Shortcomings of the reflection view 

Although simple and attractive, this philosophy leads to a range of fundamental problems. 
First, reality is much too complex to map in detail: we can only register and remember the 
tiniest fraction of the potentially available information. Moreover, why would we need 
such an accurate reflection if we have the world itself? Too detailed maps are essentially 
useless: just imagine a 1/1-scale map of a city, where every stone, weed or broken bottle is 
reproduced in full detail. On the other hand, a classic example of a simple and useful map 
is the London underground (subway) map, which reduces a tangle of thousands of streets, 
railways, and crossings to a small number of distinctively colored, straightened lines, 
representing the underground lines with their stations.  

Simplifying a map may seem obvious, but the problem is that there is no objective way to 
decide what to leave out and what to include in the map. All maps, models and representa-
tions are strongly determined by the purpose for which they are used. For example, a bus 
map will look completely different from an underground map, even though they cover the 
same terrain. Both in turn will look complete different from a geological map indicating 
water basins and elevation.  
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More fundamentally, the philosopher Immanuel Kant observed that we have no direct 
access to the “Ding-an-sich” or “things-in-themselves”, i.e. the objective reality outside of 
us, but only our simplified and subjective conceptions of it. We cannot compare our men-
tal contents to reality, only to our perceptions. But perceptions are already part of our 
mental contents. And we know from the existence of various illusions, distortions and 
hallucinations that perceptions are often incorrect. Therefore, there is no absolutely de-
pendable way that we can make sure that the reflection is accurate. This means that we 
have to abandon accurate reflection as the ultimate criterion of truth.  

Yet another problem with the reflection view of mind is that it does not explain abstract 
ideas or feelings. For example, how can you perceive compassion, the number zero, cau-
sality, or democracy? Which concrete objects are mapped onto these abstract conceptions? 
Even for the phenomenon that initially inspired this philosophy, imagery, it turns that out 
that there is no true isomorphism between the mental image and the thing it represents. For 
example, try to imagine a picture of the Parthenon before your mind’s eye: can you count 
the number of columns in the front? If you cannot, it means that there is no exact corre-
spondence between object and mental representation.  

Most fundamentally, the reflection view does not explain the active role of the mind. In-
deed, it does not tell us what happens to these internal maps: who or what is using them 
for what reason and in what way? Trying to answer that question merely leads us into 
another conundrum, that of the homunculus. 

 

The Homunculus problem 

Cartesian materialism is an attempt to keep the mechanistic metaphysics of Descartes 
while getting rid of the idea of an immaterial soul. In this philosophy, the mind is seen as a 
(material) component of the body (e.g. the brain or some part of it) that interacts with the 
world via the senses and muscles. The philosopher Daniel Dennett has proposed the term 
“Cartesian theater” to summarize the picture that results when this idea is combined with 
the reflection-correspondence perspective (Dennett & Weiner, 1993): the mind somehow 
sits in a theater where the incoming perceptions are projected as images onto a screen and 
broadcasted as sounds through loudspeakers; it observes them, interprets them, and de-
cides what to do; it sends its decisions as commands to the muscles for execution. In a 
more modern metaphor, we would describe the situation as if the mind acts as a control 
center for the body, the way an air traffic controller keeps track of the incoming planes on 
a radar screen, analyzing the situation, and issuing directions to the pilots.  
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While this picture may seem more satisfying to a scientifically trained mind than Des-
cartes’ ghostly soul, it merely shifts the difficulty. The fundamental problem with the 
mind as control center is that it is equivalent to a homunculus (diminutive of the Latin 
“homo” = human being): a little person watching the theater inside our brain, and reason-
ing like an intelligent being in order to deal with the situation it observes. However, the 
point of the exercise was precisely to explain how a person reasons! We have explained 
the mind simply by postulating another, “smaller” mind (homunculus) within the mind.  

Such reasoning leads to an infinite regress. Indeed, to explain how the homunculus func-
tions we must assume that it has a mind, which itself implies another homunculus inside it, 
which must contain yet another homunculus, and so on (see picture). It is as if we are 
opening a series of Russian dolls the one nested into the other one, without ever coming to 
the last one. Another way to illustrate the circularity of such reasoning would be to pro-
pose a recipe for making cake where the main ingredient is cake: how can you ever pre-
pare such a cake if you do not already know how to do it?  

To evade this paradox, we need to make a radical break with the way of thinking that 
produced it. That is to say that we need to get rid of the idea that body and mind can be 
separated , and understand that these are merely different aspects of the same goal-directed 
system that we have called an “agent”. A first attempt at developing a more concrete, 
paradox-free theory of the mind is cognitive science. 

 

Cognitive science 

Cognition refers to mental processes that acquire and use knowledge. These include per-
ceiving, understanding, learning, memorizing, remembering, reasoning and problem solv-
ing. They can all be seen as forms of storing and processing information. Cognitive 
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science (Clark, 2013; Heylighen, 2014a; Thagard, 1996) originated in the 1970’s. It inte-
grates ideas from many disciplines, including philosophy of mind, logic, epistemology, 
psychology, linguistics and artificial intelligence.  

The guiding metaphor of cognitive science is that the mind functions like a computer. The 
brain plays here the role of the computer hardware, that is to say the silicon processors and 
memory banks. The mind can then be seen as the software, that is, the programs or apps 
that tell the computer how to process the information input and transform it into output, 
while using some of the information stored in the memory. The body plays the role of the 
peripherals that get information in and out of the computer, such as keyboards, cameras, 
screens, and printers. 

That analogy between mind and computer software immediately suggests a novel way of 
testing theories about the mind: just write a computer program that simulates certain men-
tal functions. For example, you could program a computer to recognize pictures, play 
chess, or answer questions. If the program works as you would expect, the theory that 
inspired it has been confirmed. If it does not, you know there is something lacking in your 
understanding of that mental function. This research strategy defines the domain of Artifi-
cial Intelligence (AI) (Kurzweil, 2013): developing programs that behave similarly to 
how an intelligent, human mind would behave. 

However, we can immediately note that the AI/cognitive science approach, while being 
much more concrete and scientific than the Cartesian vision of the mind as some mysteri-
ous “ghost in the machine”, in essence remain dualist: it still assumes a duality between 
hardware (matter, body) and software (information, mind). Moreover, as we will see, 
traditional, “symbolic” AI is still struggling with the reflection-correspondence notion of 
knowledge, and the resulting problem of the homunculus.  

 

Symbolic cognitive science 

The assumption underlying traditional AI and cognitive science is that all intelligent activ-
ity consists in the manipulation of “symbols”. A typical example of a symbol is a word, 
such as “Socrates”, that represents an outside phenomenon (e.g. an actual person), or one, 
such as “human”, that represents a category of phenomena (all human beings). These 
symbols can be combined according to certain grammatical rules into sentences or propo-
sitions. An example would be the proposition, “Socrates is human”, or in predicate logic 
notation: Human(Socrates).  

The assumption is that all our knowledge about the world can thus be expressed in the 
form of combinations of symbols. These expressions are stored in a memory, which can be 
a human brain or a computer hard disk. Intelligent reasoning then consists in the deriva-
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tion of new propositions from known propositions according to logical rules. For example, 
from the given propositions: 

“Socrates is human”  

“Humans are mortal” 

you can derive the new proposition:  

“Socrates is mortal”. 

In this view, mental activity is the manipulation of symbols, which represent outside phe-
nomena that have been observed, in order to logically deduce further properties of these 
phenomena, which may not have been directly observed. Such reasoning is what allows us 
to solve problems and answer questions. For example, if someone would ask “Is Socrates 
mortal?”, you would use the above reasoning to answer “yes”.  

This looks like a simple, effective and intuitive way to characterize what goes on in the 
mind. Thinking does not work with actual objects, but with symbolic representations of 
those objects. It follows rules of grammar and logic to produce further symbolic expres-
sions that describe what is going on in the world.  

Symbols can represent concrete things, like the individual “Socrates”. This assumption is 
similar to the reflection-correspondence theory of knowledge: the symbol “Socrates” re-
flects the actual person. However, symbols can also represent abstract categories, concepts 
or feelings, such as “being mortal” or “being happy”.  

Given that there is only a finite collection of symbols in the mind, we do not need to worry 
about the fact that a representation never can cover the whole of reality: we just select 
those objects/symbols that are most important, and reason about those. Anyway, the rules 
of grammar allow us to build an infinite number of sentences from a finite collection of 
words, so we can always make our representation more detailed if that is needed. 

But what about the homunculus problem? Who is manipulating those symbols to derive 
new propositions? In AI, the problem is sidestepped. The supposedly intelligent computer 
program contains an “inference engine”, which tells it how to use the in-built rules in 
order to derive new knowledge. However, the problem is that for a sufficiently complex 
system of symbols, propositions and rules an astronomical number of new propositions 
can be derived, most of which are completely irrelevant. For example, knowing that Soc-
rates is human, we could continue to deduce that Socrates is a mammal, that Socrates is 
warm-blooded, that Socrates has blood, that Socrates has a skeleton, that Socrates has 
mass, that Socrates has volume, that Socrates is an object, that Socrates is finite, that Soc-
rates has a position in space, and so on.  
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No mind without values 

In practice, the AI program will not continue deducing all the possible properties of all the 
objects in its memory, but just use its inference engine to try and answer the questions that 
are posed to it. But those questions were asked by human beings who have certain goals or 
values they are interested in. Unlike the AI program, people can autonomously decide 
which questions are worth answering.  

Humans are not just inference engines that will blindly deduce propositions from other 
propositions. Therefore, in order to simulate an actual mind, you need more than symbols 
and rules: you need a system of goals, preferences and values that make it possible for the 
mind to decide which questions are meaningful, and which inferences are worth making. 
That is why mental activity cannot be reduced to cold, logical reasoning. Implicit in all our 
thinking is feeling, liking, appreciating, judging, desiring, wanting, loving, disliking, fear-
ing and hating. All of these express the fact agents are not indifferent to their situation: 
they have values that steer their thoughts and actions.  

We need to have a sense of what is pleasant or unpleasant, better or worse, to be attained 
or to be evaded. Otherwise, we cannot choose which thoughts or courses of action to pur-
sue, and which to abandon. In other words, without a sophisticated system of values a 
mind would not know what to do. It would be frozen in indecision, not knowing in which 
direction to start exploring an infinite space of possible logical deductions. Note that in 
standard AI, this problem is side-stepped by programming explicit, measurable goals, such 
as achieving checkmate for a chess-playing program, into the system. But these goals were 
formulated by the human users of the program and did not emerge from a general value 
system. 

 

Situated and embodied cognition 

There is another fundamental difficulty with the symbolic theory of the mind, which is 
known as the symbol grounding problem (Harnad, 1990, 2002). This refers to the fact 
that a symbol is not just an abstract label, ready to be manipulated according to logical 
rules, but a label with a meaning, i.e. a label that stands for some phenomenon or situation 
outside the symbol system. A system of symbols cannot represent its own interpretation, 
i.e. the process through which its symbols are to be connected to the external phenomena 
they stand for. The reason is that these phenomena are not symbols themselves. Therefore, 
they forever remain outside of the symbol system that intends to describe them. This is the 
same difficulty that Kant noted when he observed that we have no direct access to the 
things in themselves, only to our mental representations of them. 

For example, a dictionary may explain one word in terms of other words, e.g. “darkness is 
the absence of light”. Yet, in the end there will always be words, such as “light”, “bitter”, 
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or “dog”, that can only be really understood by seeing light, experiencing a bitter taste, or 
playing with an actual dog (Massé et al., 2008). Imagine trying to explain in words to a 
blind person what the difference is between light and dark: that person can never really 
grasp your experience of light. The process that connects the symbol to its non-symbolic 
meaning is called “grounding the symbol”. However, it is everything but clear how this 
process precisely takes place.  

The proposed solution to the symbol-grounding problem is that true cognition is always 
situated and embodied (Steels and Brooks, 1995; Clark, 1998). That means that we cannot 
understand the world just by reasoning about symbolic representations. We also need a 
material body equipped with sensors, such as eyes and ears, that can sense the external 
situation, and effectors, such as muscles and vocal cords, that can perform physical actions 
and thus change that situation. We get (indirect) access to outside phenomena by physical-
ly interacting with them. This interaction can be conceived as a feedback loop that runs 
through the environment (see Figure):  

• a situation is perceived;  

• the perception is processed so as to make sense of it with respect to the agent’s 
goals or values 

• this interpretation triggers an action to bring the situation closer to the goals, i.e. 
increase its value for the agent,  

• this action, together with other external events, changes the situation;  

• the new situation is perceived again, thus initiating a new round of the feedback 
loop 

 

 

Perceptions not only produce actions. They are compared with the expectations derived 
from previous perceptions and our knowledge of the world. If perception and expectation 
diverge, as typically happens in a non-trivial environment, a correction is to be made in 
the knowledge. Thus, the cognitive system constantly adapts its knowledge to experience, 
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i.e. to its actual interactions with the world. These on-going interactions, which “enact” 
our cognitive processes (Stewart, Gapenne and Paolo, 2014), ground the cognitive system 
into the real world.  

This system never settles into an objective representation of the world, in which each 
important object would be accurately and permanently reflected by a corresponding sym-
bol (Heylighen, 2019). This cognitive system therefore cannot be conceptualized as a 
collection of discrete, independent symbols. It is rather a fluid, evolving network of asso-
ciations between different perceptions, interpretations and actions, as we will investigate 
further in the chapter on the brain.  

 

The Mind as sense-maker 

Let us then summarize the functions of the mind from the point of view of situated and 
embodied cognition. A living organism or agent, such as a human being, has an in-built 
value system that aims at fitness, i.e. survival, development and reproduction. That value 
system has developed over the billions of years of biological evolution. Achieving these 
values (or satisfying the corresponding needs) is the driving force behind all mental and 
physical activity. It requires reducing any deviation between the present situation and the 
goal or desired situation, while generally increasing fitness and thus making on-going 
advance.  

That demands first of all the capability to sense, perceive and understand the present situa-
tion. Sense-making requires processing of the information coming in via the sensory 
organs by comparing it with existing knowledge about the world, and thus coming to a 
meaningful understanding of what is going on. Given that understanding, the agent then 
needs to decide what to do to improve the situation, i.e. to choose a course of action. 
Performing these actions changes the situation. That means that the agent needs to con-
stantly monitor what is going on via its senses, being ready to correct either its understand-
ing or its actions when things do not develop as expected. 

Note that if the information coming in via the senses is insufficient for the agent to under-
stand how it can reach its goals, then the course of action will first of all aim at exploring 
the situation, i.e. gathering information about what to do. Thus, the feedback loop does not 
necessarily start from the perception; it can as well be initiated by the action. What is 
important is that action leads to perception and perception eventually to action. The sense, 
meaning or understanding is derived from the looping between these two. 

Sensing and acting require a body with sensory organs and muscles. Processing infor-
mation and initiating actions requires another specialized organ, the brain, which is con-
nected to the rest of the body via nerves. The mind is in a sense distributed across this 
whole network of interactions. It can be seen as the system or organization that coordi-
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nates all these myriad processes. It thus encompasses in a sense brain, body and the exter-
nal world being sensed and acted upon. That means that it cannot be separated from these 
physical media. Therefore, dualism is intrinsically misleading.  

The mind in particular makes sense of the world through its bodily experience of that 
world, i.e. through its feelings, sensations and actions. Only in a later stage, which we will 
discuss in the chapter on reasoning, will it make abstraction of these experiences by cap-
turing them in concepts and labeling them with symbols about which it can reflect. But 
this abstract understanding remains grounded in embodied experience (Gendlin, 1997; 
Johnson, 2008). 
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The Brain and Neuroscience 

Basic anatomy of the brain 

To better understand how we make sense of incoming perceptions while preparing out-
going actions, we will now focus on the part of our body that is specifically devoted to this 
function: the brain (Baars & Gage, 2007). The brain is an extremely complex organ. We 
still do not know very well which part of the brain does precisely what. Yet, we have a 
general idea of its anatomy and how broad functions are distributed across its different 
zones or regions (see picture).  

Most of these zones are not very clearly delineated, and most mental activities require 
simultaneous activation of multiple zones. Moreover, we know that the zones are adaptive: 
when a particular part of the brain is damaged, neighboring parts can take over its func-
tion. The location of functions seems to be rather opportunistic. For example, the zones 
responsible for visual processing are situated where the nerves from the eyes enter, and the 
zones for auditory processing are close to the ears. But e.g. in blind people, the zone for 
processing of sound may expand into the zone that is normally reserved for processing of 
images, and vice-versa for deaf people.  

This ability of brain circuits to switch function was demonstrated in an experiment with 
animals. Just after they were born their visual nerves were surgically reconnected to the 
brain part normally used for hearing. Surprisingly, this did not seem to significantly affect 
the animals’ development: they learned to see using their supposedly “auditory” brain 
regions (von Melchner et al., 2000).  

The most “advanced” functions 
like reasoning, planning and 
consciousness are located mostly 
in the prefrontal cortex (just 
behind the forehead, left on the 
picture). This is the zone that is 
most developed in humans 
compared to animals. But this 
zone in particular is highly 
interconnected with other zones.  

The most “basic” functions, on 
the other hand, like emotions, 
stress, control of breathing, and 
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coordination of movement, which we share with more primitive animals, tend to be situat-
ed in older, more specialized, and more clearly delineated parts of the brain at the bottom. 
These include the brain stem, cerebellum and hypothalamus. 

The most important thing to remember about the structure of the brain is that it is highly 
plastic: it is constantly adapting to new information and new circumstances. This “neuro-
plasticity” means that new connections are formed between different parts of brain, while 
existing connections may be erased. While this reshaping is most pronounced during 
childhood, it continues into old age. The brain can even grow new neurons in certain re-
gions, such as the hippocampus where individual memories are laid down.  

More important than the anatomy of the brain is the way it processes information. How 
this happens is explained by the theory of neural networks, which proposes a simplified, 
abstract model of how the neurons in the brain communicate (Heylighen, 2014a). The 
recent advances in Artificial Intelligence, in which programs were developed that can e.g. 
recognize objects in photos, uses so-called “deep learning” neural networks. These are 
inspired by the hierarchical organization of neurons in the brains, and no longer by logic 
and symbols. We will now explain the basic principles behind neural information pro-
cessing.  

 

Neurons and Synapses 

Information processing in the brain is performed by networks of interconnected neurons. 
A neuron is a nerve cell that transmits signals. The signal is carried by an electrical 
charge, called an “action potential”. The body of the neuron becomes charged via its 
incoming dendrites. This electrical charge then propagates along the axon, which is a 
wire-like extension of the body that can be several centimeters long. The axon is sur-
rounded by myelin, a fatty substance that serves for the electrical insulation of the “wire”, 
so that the electrical current does not dissipate into the surrounding tissue. The end of the 
axon has a large number of synapses. These are connections or bridges between the end of 
the axon and the dendrites of further neurons that receive its signal.  
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The signal crosses a synapse not in the form of an electrical potential, but in the form of 
neurotransmitters: specialized molecules that are released in the synaptic cleft (gap be-
tween neurons) by the sending neuron and absorbed by the receiving neuron. There are 
many different types of neurotransmitters, such as acetylcholine, dopamine, serotonin or 
GABA, with different functions. Some, like dopamine, can be activating (stimulating the 
propagation of signals), others, like GABA, inhibiting (suppressing the propagation of 
signals). If a neuron receives enough activating neurotransmitters via its different synapses 
and dendrites, it will build up its own electrical charge or action potential. If that potential 
becomes large enough to reach a critical mass, it too will be propagated along the axon to 
subsequent neurons.  

Thus, action potentials, or more briefly “activation”, propagate from neuron to neuron 
across synapses, spreading so as to activate an extended neural network. Note that a neu-
ron that has just passed on its electrical charge cannot immediately become activated 
again: it needs time to build up a new charge strong enough to be propagated along the 
axon. Therefore, activation is propagated in “spikes”, not continuously.  

To understand the principle, it is worth looking at the simplest case. Here, a nerve cell or 
neuron is activated by a sensor and transfers the activation directly to an effector. For 
example, in a very simple animal such as an anemone a sensor in the skin will register that 
the anemone is being touched. This sensor passes on its action potential via a nerve cell to 
a muscle, where the electric charge will make the muscle contract. Thus, the anemone 
contracts its body whenever it comes into contact with some large creature that might try 
to eat it. This implements what we have called a condition-action rule; 

 body touched (condition) →  body contracts (action) 

In a more complex organism, one neuron may activate one or more neurons, each of 
which in turn activates one or more further neurons.  
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Reinforcement learning 

The amount of neurotransmitters that is transferred from one neuron to the next depends 
on the synapses. Some synapses will transfer neurotransmitters easily, and thus make it 
easy for the first neuron to activate the second one. In this case, we may say that the neu-
rons have a strong connection. Vice versa, some connections will be weak, meaning that 
the first neuron needs a lot of activation, and therefore a lot of released neurotransmitters 
to activate the second one. 

Through chemical changes, synapses can become more or less effective in letting activa-
tion pass. The general principle is that the more often a synapse is used, the more easily it 
will transmit activation. This means the reinforcement of useful connection. Thus, neural 
networks become better by strengthening effective connections, and weakening ineffective 
ones. This is what we called reinforcement learning. 

 

Neural networks 

The brain contains approximately 100 billion neurons, and about 10 000 as many synapses 
between neurons. The network formed by all these nodes (neurons) and links (synapses) is 
absolute staggering in its complexity. Happily, we do not need to know all the details to 
understand the general working principle. This principle has been demonstrated by com-
puter simulations or artificial neural networks of a few hundred to many thousands of 
neurons.  
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The principle is that a selection of neurons is activated by external input, normally from 
the sensory organs. For examples, the neurons on the retina, at the back of the eye, will be 
activated depending on the amount of light that hits each neuron. They pass on this activa-
tion to other neurons that are connected to them via their synapses. This is called spread-
ing activation. Indeed, since each neuron has several connections to other neurons, the 
activation will reach many more neurons in the next stage than in the first stage. So, the 
pattern of activation tends to expand from its point of origin, reaching ever more remote 
parts of the brain.  

However, the activation does not extend without limit. The reason is that neurons have an 
activation threshold, i.e. a minimum amount of required input. As long as the incoming 
activation remains smaller than this critical amount, they do not become activated them-
selves, and therefore cannot pass on the activation. Thus, only a part of the connected 
neurons become activated. Moreover, neurons that were active lose their activation, unless 
they are reactivated by new input. This is necessary because otherwise, with the large 
number of connecting synapses, about the whole brain would become activated as activa-
tion spreads wider and wider. Thus, spreading is selective: only neurons with many and/or 
strong connections to the previously activated neurons become activated.  

 

 

Eventually, the activation may reach output neurons, which connect to effectors (typically 
muscles) that convert the internal activation into external action. But activation may also 
continue circulating throughout the network, thus supporting a train of thought, in which 
perceptions or conceptions bring about new conceptions. Particularly strong activation 
patterns, such as surprising observations, emotional experiences, deep thoughts, or sudden 
insights, are normally registered in (long-term) memory. This happens by strengthening 
the connections between the neurons that were activated simultaneously.  
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Activation in first instance spreads sequentially: from the input neurons via a number of 
intermediate layers of neurons that interpret the input to the output neurons that produce 
an interpretation or an action. In artificial neural networks, these intermediate layers are 
called “hidden”. “Deep learning” neural networks have many such layers. This allows 
them to perform quite complex processing. However, activation can also circulate without 
clear beginning or end, as in free thinking, daydreaming, or dreaming. And, as we will 
now explain, even the linear, sequential processing (feedforward) is complemented by 
feedback: activation being sent back from later layers to earlier ones. 

 

Hierarchical processing 

In the parts of the brain that process incoming information from the sensory organs, such 
as the eyes, the neurons are organized in distinguishable layers. The neurons in the first 
layer will be activated straight by the sensors (e.g. the nerve cells or “pixels” spread across 
the retina at the back of the eye). Each neuron in the first layer is connected to many neu-
rons in the second layer. That means it will pass on its activation to those. Each neuron in 
the second layer in turn will receive input activation from many neurons in the first layer. 
Because the connections have different strengths, different first layer neurons will contrib-
ute different amounts of activation to the different second layer neuron. The second layer 
neuron’s activation is the sum of all these inputs. Therefore, the pattern of activation in the 
second layer will be very different from the one in the first layer.  

Thus, the information (e.g. a pattern of individual pixels of light) in the first layer is trans-
formed in the second layer (e.g. a pattern of dark and light zones separated by lines or 
edges). The second layer similarly passes on its activation pattern to a third layer, and so 
on. Each layer will extract increasingly abstract patterns from the input, e.g. from lines to 
simple shapes such as circles or triangles, to more complex shapes, such as a face or a 
cylinder, and finally to an interpretation of that shape as a meaningful concept (e.g. a car, 
my sister, or a cat). 
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Thus, the brain is very good at recognizing patterns in initially chaotic impressions. It 
does that in a hierarchical way, by making abstraction of the lower level features, and 
extracting regularities at increasingly higher, more abstract levels (Hawkins & Blakeslee, 
2005; Kurzweil, 2013).  

 

Invariant patterns 

The principle is that what is recognized at a higher level is more invariant than what is 
sensed at the lower level: it depends less on the ever-varying sensations that come in every 
moment, while focusing on the stable structures behind those varying sensations.  

For example, the pattern of activation of the neurons in your retina changes every milli-
second as your eyes move and scan the scene. Even if your eyes would remain perfectly 
still, the elements of the scene change as lighting varies or objects, such as the face of your 
friend, a cat or the leaves of a bush, move. Yet, your brain will have no difficulty in rec-
ognizing that these different facial expressions all belong to the same person, or that in 
spite of all the movements, the cat and the bush remain a cat and a bush. Even if the cat 
would disappear some time later, this would not change your understanding of the abstract 
concept “cat”, and you would have no difficulty recognizing the same or a different cat at 
a later time. 

Learning to recognize such invariant patterns demands a great deal of concrete experience. 
That means perceiving many different variations of some phenomenon, such as a face or a 
cat, while learning to recognize what they have in common. The learning happens through 
reinforcement of the associations that frequently recur. For example, if all the cats you see 
have sharp, pointed ears, the neurons that are activated by the sight of pointed ears will 
develop a strong connection to the neurons that are activated by cats. Thus, the sight of 
pointed ears will make you think of cats, while the thought of a cat will make you imagine 
pointed ears.  

But to extract invariant patterns, you also must learn to discard the information that is not 
invariant. That means that your brain must filter out all the coincidental variations, such as 
the changing play of light and shadow, or the different positions in which the cat’s legs 
can be, and keep only the invariant essence: the features that all the different cat shapes 
that you observed have in common. This means that hierarchical processing of infor-
mation compresses the information: all the variable information from the senses is dis-
carded, so as to keep only the invariant pattern.  

One advantage of compression is that much less information needs to be registered in your 
memory: your brain does not store all the different views of all the different cats you ever 
encountered, but only the typical, recurrent features they had in common. Another ad-
vantage is that these recurrent features are also the ones you are likely to encounter again 
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in the future. Memorizing them makes you prepared for that future. Remembering coinci-
dental variations, on the other hand, would be merely confusing, as it would prepare the 
brain to perceive something that is very unlikely to occur a second time. 

 

The brain as a prediction machinery 

If a pattern is effectively recognized (e.g. the animal you saw is indeed a cat), then the 
brain knows how that pattern is structured, and can predict its features. Imagine that you 
recognize the head of a cat coming out of a bush (e.g. because you spotted pointed ears). 
Your brain will then expect that the head will be followed by a body supported by four 
legs and finally by a tail. These predictions derive from your high-level concept of what a 
cat is, where pointed ears are connected to legs and tail.  

These predictions are fed back to the lower neural layers that recognize simpler features 
and shapes. Thus, activation from the higher layers will to some degree flow backwards to 
the earlier layers, “pre-activating” the features that are expected to be there. For example, 
neural circuits specialized in recognizing legs and tails will already be prepared for seeing 
those features while the cat is still half hidden inside the bush. If the prediction is correct, 
the activation from the lower level (what the eyes actually see) will confirm the activation 
from the higher level (what the brain expects to see). As a result, the neural connections 
that produced this activation will be reinforced, and the neural network will again have 
become a little more effective.  

However, if the prediction is wrong, these same connections will be weakened. For exam-
ple, if the pointed ears you saw coming out of the bushes are the ones of a fox, not a cat, 
the snout will be sharper and the tail larger than you expected. The brain will receive an 
error signal, noting that its lower-level and higher-level activations do not match. As a 
result, the connections that produced this faulty prediction will be weakened. Thus, next 
time you will be less likely to mistake a fox for a cat. 

This means that an important function of the brain is generating predictions, and then 
checking these predictions against incoming information (Hawkins & Blakeslee, 2005; 
Kurzweil, 2013). The predictions are important because they allow you to be prepared for 
things that may happen but that you have not yet been able to perceive. That also allows 
you to perform the right actions. For example, you may be inclined to stroke a cat, but you 
should better not try to do that with a wild animal such as fox, which may bite you.  
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Surprise and Mystery 

Making a mistake in prediction can be very costly. For example, seeing a car driving on 
the street well away from where you are, your brain may predict that you can safely cross. 
But perhaps you misjudged the speed of the car, or did not see another car behind the first 
one that is driving much faster. This may cost you your life. Therefore, our brain is ex-
tremely sensitive to errors in prediction, and will focus its full attention on something it 
did not expect, so as to learn quickly about the features that it ignored. 

This explains the power of surprise. When something unexpected happens, brain and 
body will be activated. On the one hand, this arousal or excitement is necessary if the 
situation requires immediate action (like jumping away from the speeding car). But even if 
there is no immediate danger or challenge, the arousal is useful to find out more about the 
situation, focus on the unexpected features, reflect about why this happened, and learn to 
avoid such misjudgments in the future.  

A similar principle explains curiosity and the attraction of mystery (Heylighen, 2014a). A 
mystery is a gap in your knowledge about a certain situation. This means that there are 
certain features of the situation that you would like to be able to predict, but cannot. For 
example, you see your cat crawling under a bush, but then she disappears. You do not 
know where the cat is or when she will reappear. Your natural reaction is to be curious, 
and try to resolve that mystery. For example, you may try to look in between the branches 
of the bush to see whether there is not some hole or tube through which the cat may have 
escaped to a different part of the garden. 

More generally, the brain is constantly trying to learn and improve its capacity for predic-
tion, because that makes it better prepared to make sense of situations and to deal with any 
challenges that may appear. Therefore, it is particularly interested in situations that are as 
yet unclear but suggest the existence of some new pattern to be extracted. Discovering 
such patterns is intrinsically pleasurable. The joyful feeling when scattered impressions 
suddenly fall into place is known as the “Aha!” experience. But the progress the brain 
makes in its capacity for prediction does not need to be sudden to be enjoyable. Much of 
the pleasure people experience when reading novels, watching movies or appreciating art 
happens when initially confusing impressions gradually start to make sense while reveal-
ing an underlying pattern, sequence or story (Van de Cruys & Wagemans, 2011). 

 

Gestalt perception 

The “prediction” mechanism of the brain is not just about the future. It also functions to 
simply fill in information that was missing. Suppose a cat is hiding behind the bush, and in 
between the leaves you only see part of an ear, a piece of tail, two paws, and some frag-
ments of fur. Because your brain has learned how a cat looks, it will fill in the missing 
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pieces, so that you have the feeling that you see a whole cat, and not just some fragments. 
This happens through spreading activation: recognition of the parts activates the higher-
level concept of cat as a whole. This concept in turn activates the patterns that stand for 
the different body parts you expect to see in a cat, including the ones you did not yet see. 
As long as the parts that become visible when the cat moves behind the leaves do not 
contradict that overall pattern, the brain assumes that its interpretation is correct, and that 
the invisible parts are actually there.  

Thus, the brain can make sense from even very fragmentary and ambiguous information— 
which is what we typically get in real life. Early AI programs, which still used a symbolic 
model of cognition instead of a neural network model, had great difficulty recognizing 
things in real life. The reason is that the information they got (e.g. a camera sending in-
formation about a scene to the computer program steering a robot) was much too ambigu-
ous to be clearly mapped onto their symbolic representation of what e.g. a cat is.  

The whole that the brain induces from the bits and pieces it perceives is called a Gestalt. 
A Gestalt is a coherent pattern, which has typically a clear boundary, a smooth shape, and 
an ordered, symmetric structure. For example, you may perceive an array of distinct dots 
as a coherent circle, as in the picture, even though there really is no continuous line con-
necting the dots, and the dots have irregular positions and sizes. Once the brain has recog-
nized sufficient regularity in the arrangements of the dots to induce the “circle” Gestalt, it 

will ignore the remaining irregularities, 
considering them merely as insignificant 
noise. At the same time, it will fill in the 
missing dots, seeing the equivalent of a 
continuous line connecting everything 
into a whole. 

For an even more impressive example, 
consider the picture below that consists at first sight of a chaos of completely irregular 
black dots, without any recognizable shape. At second sight, however, you may recognize 
some of the dots as being the spots on the skin of a Dalmatian dog, with its head in the 
middle of the picture, looking down towards the left. Once you recognize the dog shape, 
the whole picture makes sense, and it is no longer possible to see it as merely a collection 
of spots. Given your knowledge about how dogs look like, your brain can now induce the 
position of body, legs and head of the dog.  

The same kind of pattern recognition happens with information from the other senses. For 
example, a garbled sound may seem completely impossible to understand. But once you 
get an idea of its meaning, you suddenly recognize the words in the sentence, and it be-
comes impossible to hear these sounds again without hearing these precise words, even 
though initially the sounds were meaningless. 
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Gestalt perception makes meaningful wholes out of ambiguous fragments. This can be 
explained by spreading activation, which fills in missing data by activating associated 
neurons that would normally be activated if the pattern were complete. This expands the 
mental picture. But the picture is also simplified by filtering out the irrelevant, “noisy” 
bits. This happens through the neural mechanism of thresholding: neurons that were ini-
tially activated by perception lose their activation because they do not fit in the known 
pattern, and therefore no longer receive activation from the other neurons that are part of 
the pattern. The activation they may still receive from perception is not strong enough to 
compete with the activation that neurons in the pattern receive, and therefore it does not 
pass the threshold necessary to keep activated. 

  

 

Illusions and prejudices 

We saw that the pattern or Gestalt that the brain induces is generally quite different from 
what was initially present to the senses. Normally, this pattern is clearer, better delineated, 
more meaningful and more informative than the sensory data. But sometimes the brain 
will induce patterns that are simply not there, such as when people recognize animal 
shapes in the clouds, hear something very different from what you said, or see the face of 
Jesus in a piece of burnt toast.  

A classic example is the Kanizsa illusion depicted here. It consists of four “Pacman-like” 
shapes, i.e. black circles from which a quarter segment has been cut out. If these shapes 
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are arranged like in the picture, the brain will recognize the 
Gestalt of a white square that appears to be lying on top of 
four black circles. The reason is that squares and circles are 
very common patterns, which our brain expects to see, unlike 
the unusual Pacman shapes. The brain has also learned that 
shapes are often partially covered by other shapes, like in the 
case of the cat hiding in the bush. It will therefore automati-
cally fill in the “missing” parts of the invariant shape it 
seems to recognize. Thus, the brain does not see the central white zone as a mere gap in 
between the black zones, which it is, but as a full square with a clear boundary. Consistent 
with this, it interprets the black zones as full circles partially hidden behind the square. 

More generally, what we perceive tends to depend more on what we expect to perceive, 
i.e. on the patterns that we know well, than on the actual information coming in through 
the senses. Therefore, some cognitive scientists say that “perception is controlled halluci-
nation”: the brain generates the most likely pattern and then checks whether it matches the 
sensory information. Only if the sensory information clearly contradicts the expectation 
(what we called surprise) will the brain do the effort to generate a different pattern.  

Note that this also means that our perception (and cognition in general) is intrinsically 
biased or prejudiced: it sees mostly what it expects to see, and ignores many aspects that 
do not neatly fit into its pre-existing patterns, treating them as irrelevant “noise”. Patterns 
also tend to be self-reinforcing: the more often you recognize a particular pattern, the more 
the corresponding pattern of neural connections is reinforced, and the more likely you are 
to interpret a new phenomenon as merely another variation on that same pattern. The dan-
ger is that patterns become so rigid that your brain loses its intrinsic plasticity or fluidity 
for learning novel patterns. 

 

Imagination and hallucination 

Imagination, dreams and true hallucinations illustrate how the brain generates patterns 
even in the absence of sensory information. Indeed, the brain will try to make sense of any 
activation it receives by expanding and/or reducing it so as to structure it into some known 
pattern—even if that activation is generated purely internally. When you think about a cat, 
you are activating your abstract concept of a cat. But this concept is connected to percep-
tual features that you have learned to associate with cats. Thus, you may see a picture of a 
cat inside your mind, imagining how it would look if you would actually perceive it. Here, 
you are using the same mechanism that fills in the missing parts of a cat shape by sending 
activation downwards from higher, conceptual layers to lower perceptual layers, while 
relying on your memory of how cats look.  
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This was confirmed by an experiment in which people first had to look at a simple shape, 
such as a T. The shape was then obscured, and they were asked to imagine that same 
shape in the dark. Electrodes that measured the activation of neurons in the perceptual 
layer found the same pattern of activation in both cases, seen and imagined. 

Such imagery or imagination is still a controlled form of generating perceptual patterns. 
But in certain cases of brain malfunctioning, caused e.g. by hallucinogenic drugs or psy-
chosis, the person may no longer be able to distinguish between externally produced per-
ceptions and internally generated patterns, so that the imagined vision or sound appears to 
them as real. This is called a hallucination. People who have lost part of their vision or 
have recently become blind sometimes “see” things that are not there. That is because 
their brain is not used to the fact that their eyes do not send them detailed activation pat-
terns. Therefore, it tends to compensate by inducing shapes and details from whatever 
activation is still available. Schizophrenics often “hear voices” inside their head. Here, 
they interpret some of the language generated by their own brain as if it comes from some 
invisible person that is talking to them.  

Cognitive theories about dreaming propose that dreams are generated by random activa-
tion produced by the brain stem during REM sleep. This is then interpreted by the other 
parts of the brain as a relatively coherent pattern of perceptions and actions. However, 
because there is no sensory information coming from the outside world to function as a 
control on the patterns that are generated, these patterns can undergo all kinds of bizarre, 
surreal shifts, like when you dream you are riding on a horse, which then inexplicably 
turns out to be an elephant, which may in turn morph into a motor cycle. A proposed   
function of dreams is to explore a great variety of potential associations between the pat-
terns you learned while awake. This would allow the brain to consolidate the more invari-
ant, dependable associations in memory, while getting rid of the more spurious, 
coincidental ones. 

 

Intuition 

Gestalts are clear, unambiguous interpretations of phenomena that we distinguish and 
recognize. However, the brain can also deal with fuzzy, ambiguous phenomena without 
clear boundaries. That is because it processes information in a massively parallel way 
while making sense of a situation. Myriads of neurons are simultaneously active. Every 
situation or phenomenon produces a different pattern of activation. This activation corre-
sponds to the brain’s interpretation of the situation, since it determines further thoughts, 
feelings, categorizations and actions. When the activation produces a known pattern or 
Gestalt, the interpretation of this particular phenomenon is kind of settled: that is a cat, 
that is a train, that is a circle, … However, in general activation is fluid and dynamic. As it 
spreads, it constantly changes shape, reaching different parts of the neural network that 
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encode different aspects or expectations. Thus, the brain moves on from “this is a cat” to 
further associations and thoughts, such as “that cat reminds me of the cat I had as a child”, 
“that cat looks anxious”, or “what will the cat do next?”  

Most of these processes of spreading activation happen subconsciously, in the back-
ground. There are many different associations, expectations or possibilities elicited simul-
taneously by any particular perception or thought. These associations have been learned 
through personal experiences. Therefore, different people will have different neural net-
works, with somewhat different concepts and associations. That also means that they will 
interpret the same situation differently, having different expectations, feelings, and inten-
tions.  

All of these myriad associations play a role when people come to a decision about how to 
act. But they are not aware of most them, because they are too weak to enter conscious-
ness. Because of this, we generally cannot express our full grasp of a situation in words. 
Such an understanding that cannot be formulated in language, or justified by clear, rational 
arguments, is what we call intuition. Yet, this grasp is often remarkably accurate in antic-
ipating what will happen.  

We know from computer simulations that artificial neural networks can deal well with 
complex and ambiguous situations because they integrate the activation coming through 
myriads of connections. But in general, even the computer program cannot explain in 
simple, logical terms why it came to a particular conclusion: there are simply too many 
factors involved. Moreover, these factors are fuzzy and constantly changing. That is why 
intuition may seem irrational and mysterious. Yet, it is actually the only way that either 
the human brain or AI programs can deal with realistically complex situations.  
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Consciousness  

The study of consciousness 

Consciousness is a controversial, complex and confusing topic, characterized by a lot of 
misunderstanding and a variety of bizarre, religious or spiritualist connections, e.g. with 
the soul, Buddhism, quantum processes, New Age ideas, etc. Therefore, until about 1990, 
consciousness was almost a taboo word in cognitive science and psychology. This 
changed in part because of new methods for brain imaging and detection of neural activa-
tion. These allowed scientists to monitor what goes on during various forms of conscious 
or unconscious processing. The change was also brought about by new insights proposed 
by philosophers and theoreticians dissatisfied with the symbolic theories of cognition and 
their neglect of consciousness and experience. These innovations led to the emergence of 
the presently fashionable field of “Consciousness studies” that overlaps with philosophy 
of mind, cognitive science and neuroscience. 

To avoid the many confusing uses of the term, we will define consciousness more con-
cretely as: 

 the ability to monitor, examine and redirect one's own mental processes, such as percep-
tions, thoughts and feelings.  

This typically includes the ability to explicitly refer to these mental processes, express 
them in words, memorize and recall them, decide which ones are most important and 
therefore worth pursuing, and intervene when the process does not proceed as desired, for 
example when you redirect your attention to something after you got distracted. To make 
clear what this means, we first need to review the myriad mental processes that we cannot 
monitor or redirect, i.e. that are not conscious. 

 

Subconscious processes 

The overwhelming majority of activity in the brain is subconscious: it functions on “au-
tomatic pilot”, in a reflex-like manner over which we have no control. Examples include 
the regulation of breathing, the processing of sight and sound, the recognition of shapes, 
the anticipation and control of movement, and the understanding of language. These pro-
cesses require little mental effort. They are automatic or involuntary and do not involve 
thinking: you do not need to explicitly want or set yourself a goal to perform these pro-
cesses. You are also not aware how you are performing them, will not remember them 
later, and cannot explain how precisely you performed them. 
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Some examples of these automatic processes:  

• pulling your hand away from a hot surface;  

• anticipating where an object you throw will land;  

• moving your legs and balancing your body while walking or running;  

• driving (when you are an experienced driver): you generally cannot remember 
when you turned the steering wheel, pushed down the accelerator or changed gear.  

Yet, most of these processes are actually very complex, as shown by the great difficulty 
AI researchers have to program these kinds of behavior in computers or robots. The reason 
for the apparent ease with which we perform them is that genes (instinct) and experience 
(learning) have created massive numbers of strong and reliable connections within the 
neural networks of our brain. Activation propagates quickly and without error to produce 
the desired interpretation (e.g. the Gestalt of a cat you recognized in the bush) or action 
(moving your foot forward while walking).  

Therefore, there is no need for the brain to actively monitor, control or otherwise interfere 
with this neural activity: it just happens. Even if you wanted, you cannot reconstruct the 
sequence of steps that led from the pixels activated by light in your retina to your brain’s 
conclusion that what you are seeing is a cat. That is because no trace of that process is left 
in your memory. You are also not capable to stop the process and decide that you do not 
want to see a particular pattern in those pixels—even if the pattern afterwards turns out to 
be an illusion, like in the example of the Kanizsa square.  

 

Implicit knowledge 

Even the learning of new associations and skills happens mostly subconsciously. This is 
called implicit learning. Most of the things people have learned have this nature: you 
probably know very well how to walk or how to drive a bike, but you cannot remember 
precisely how you learned it, and you would have even more difficulty explaining to 
someone else how to do it. For example, most of the time you would have no difficulty 
interpreting people’s emotions after seeing their facial expression. Yet, unless you are a 
trained psychologist, you probably would not be able to explain which movements of 
which facial muscles you paid attention to, or what precisely distinguishes an expression 
of disgust from an expression of fear. We constantly pick up such at first sight minor cues, 
such as someone’s expression, position, arm movements, or intonation, and derive a lot of 
inferences from them, e.g. about the person’s character, intentions or mood. We obviously 
must have learned how to do that, yet we cannot say when or where we have learned it, or 
what rules we use to come to such conclusions.  
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Such implicit (but very real) knowledge is what we call intuition. While seemingly myste-
rious, implicit learning and intuition are reproduced pretty accurately by neural network 
simulations. Such artificial neural networks learn the same kind of vague, indirect and 
implicit associations between a complex range of observations, but are still able to make 
reliable predictions. Intuition based on implicit knowledge may also help to explain cer-
tain premonitions or the sometimes uncannily accurate guesses that a so-called “clairvoy-
ant” or “psychic” can make about a person’s present situation and thoughts, seemingly 
without receiving any explicit information. 

 

Subliminal perception  

When a word or image is projected on a screen for a very short period (50 milliseconds or 
less) and then followed by an image that remains for a longer period, subjects watching 
the screen will not consciously perceive the short-lived image, but only the subsequent, 
enduring one. Yet, it can be shown through a variety of methods that they do process some 
of the information in such a subliminal (below threshold) stimulus. For example, if you 
show them the word “tiger” subliminally, they are more likely to recognize a tiger in an 
ambiguous image that you show them afterwards, while the same does not happen if you 
show them an unrelated word, such as “house”.  

The subliminal stimulus has prepared or “primed” the brain to think about tigers, by al-
ready activating neurons associated with the concept of tiger to some degree. Therefore, 
less additional activation is needed to activate the full concept. In the early days of the 
cinema, it was rumored that during certain movies subliminal pictures (e.g. of a soft drink) 
were shown that would incite the people in the audience to buy that brand of soft drink 
during the pause. While such a subliminal picture may have had some effect, that effect 
would have been very small, and anyway much smaller than the effect of the difficult to 
ignore commercials that we are more likely to encounter during movies. Therefore, there 
is little reason to fear subliminal mind manipulation. 

Interestingly, when you show people a number subliminally, they will claim never to have 
seen such a number—as is normal with information that does not reach consciousness. But 
if you then ask them to guess whether the number they might have seen was smaller or 
larger than 5, they will guess correctly with a probability higher than chance (Dehaene, 
2014). However, if you then ask them to perform an operation with the “subconscious 
number”, like adding 5 to it, they are no longer able to guess better than chance whether 
the resulting number is larger or smaller than 10, even though this is in essence the same 
question. This can be taken as evidence that a subliminal stimulus, while it does activate 
some of the neural circuits, does not enter our working memory (or what we will later 
call the “global workspace”) where things are stored long enough so that operations can be 
performed on them. 
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Triggers of Consciousness 

Some processes require full attention, awareness, or consciousness of what is going on in 
the mind. That is essentially because there is substantial uncertainty about whether their 
outcome will be as expected or desired. Therefore, learned reflexes cannot be trusted on 
their own, and have to be closely monitored, so that they can be redirected or corrected if 
necessary.  

There are basically two reasons for the focusing of attention that makes you conscious of 
something: external challenges and internal motivation. Phenomena attract your attention 
when they are salient, which means that your brain’s “salience network” considers them 
important enough to focus on. That happens when they constitute potential challenges for 
thought or action: opportunities to exploit, dangers to avoid, or surprises and mysteries to 
make sense of. In essence, an external phenomenon is likely to capture your attention 
when it is unexpected (meaning that your brain’s prediction machinery did not foresee it), 
or when it is important according to your value system (meaning that it has a potentially 
very positive or negative outcome). Both cases imply that your brain needs to put in addi-
tional effort to make sure that the phenomenon is adequately understood and dealt with. 

Some examples of unexpected phenomena:  

• stumbling while walking 

• seeing something incongruous, such as an upside-down car 

• hearing a sudden loud noise 

• reading a phrase that does not make sense 

In such cases, the brain anticipated incorrectly, and needs to focus its full attention in 
order to get back on the right track, i.e. understand what is happening and re-establish 
control. For example, you would normally check what made the noise, or was responsible 
for the upside-down car, and you would reread the sentence and try to understand the 
grammar or context 

Here are some examples when the mind itself has decided that the task or situation is im-
portant enough to merit full concentration:  

• writing a dissertation 

• walking on a high beam: this is not intrinsically more difficult than walking on a 
straight line on the floor, but because it is more important that you do not make a 
mistake and step wrongly, attention will be much more focused 
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• undergoing a job interview: answering the questions of the interviewer about your 
past is not more difficult than answering the same questions asked by a friend, but 
the outcome is more important and therefore deserves more attention 

Conscious control is especially necessary with a combination of the above conditions, i.e. 
a situation that is unexpected, critically important and intrinsically difficult—for example 
when suddenly being confronted by a tiger, or a man with a gun. In such situations, people 
will typically be extremely conscious of everything that is happening, and remember the 
situation later in extensive detail, even if it only lasted for a few seconds. 

In situations of full consciousness, a lot of activation is needed to explore different routes 
in the brain. This activation will leave strong traces, explaining the enhanced memory of 
the event. The location and strength of such activation can be measured via brain scans, 
using the technique of functional Magnetic Resonance Imaging: fMRI. It turns out that 
when performing an unfamiliar task, the brain uses a lot of energy. However, when the 
task becomes more familiar after a few repetitions, the use of energy decreases dramatical-
ly. Interestingly, this decrease happens more quickly in more intelligent people. A plausi-
ble interpretation is that intelligent people simply learn new connections more easily. 
Therefore they can shift more quickly to subconscious, automatic processing. 

 

Consciousness of change 

Consciousness is in a sense inversely proportional to the degree to which the mind feels 
able to accurately determine what is going to happen or what needs to be done. The better 
the brain is at predicting events and actions, the less consciousness or attention it needs. 
On the other hand, the more unexpected, difficult to control or novel a situation, the more 
attention it receives. 

This principle can be understood from our view of the mind as a system for dealing with 
challenges: information processing is only necessary when the situation somehow devi-
ates from the desired or expected situation, thus requiring sense-making and potentially 
action. Thus, the origin of cognition is the perception and interpretation of differences or 
changes. This mechanism is so fundamental that the nervous system tends to completely 
ignore phenomena that remain the same.  

For example, frogs can only see things that move, such as a fly or a bird approaching. 
They are effectively blind to static parts of the background, such as stones, branches or 
leaves. Functionally, this makes sense because frogs only eat moving prey, and only need 
to be afraid of moving predators.  

Physiologically, the mechanism is simple: the neurons in the retina that sense incoming 
light get “fatigued” and therefore stop propagating activation until a different type of 
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stimulus comes in. This may be understood as a simple energy-saving device: why waste 
all that neural activation to endlessly repeat the message that things are still the same? The 
same mechanism is still present in human vision. This can be demonstrated via an experi-
ment where a tiny projection apparatus is stuck to the eyeball, so that the image it projects 
moves together with the eye, and thus activates always the same cells in the retina. With 
this set-up, the image is no longer registered, and the person effectively becomes “blind” 
to it. The only reason that we can see unmoving scenes is because our eyeballs are con-
stantly moving, scanning different aspects of the scene, so that the stimulation of the neu-
rons in the retina constantly changes. These fast, discontinuous eye movements are called 
“saccades”.  

For an illustration of the effect, consider the picture on the next page, which consists in a 
whirl of different soft, fuzzy colors. Choose some spot in the middle of the picture and 
stare at it without moving your eyes. After four or five seconds the periphery starts to blur 
as if mist is coming up. Eventually the whole picture disappears: it seems as if you are 
staring at a white sheet of paper! The explanation is simple: fixating a spot stops your eyes 
from saccading. Without these movements, the same cells in the retina receive always the 
same color stimuli. Because of fatigue they stop responding so that the stimuli are no 
longer registered.  

This does not work with a sharply contrasted mark (like a letter on the page), because you 
cannot completely eliminate microsaccades that move the focus of your eyes for not more 
than a millimeter or so. That movement is enough to vary the level of stimulation for the 
neurons exposed to the border between the mark and its background (and thus prevent 
neuronal fatigue), but not for the ones exposed to the very gradual changes in color in the 
picture. 
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A similar “habituation” to unchanging stimuli occurs for the other senses: it is as if your 
nervous system adapts or gets used to them being there, and therefore no longer notices 
them. For example, you typically only become aware of an unchanging background noise, 
such as the hum of a refrigerator, when it suddenly stops. Similarly, you feel your shoes 
when you put them on, but while you are wearing them, you forget about them. You also 
quickly get used to a particular smell that hangs about a place, and stop noticing it.  

At a higher, conceptual level too, people tend to be oblivious to circumstances that are 
always the same. This includes phenomena that are intrinsically moving or dynamic, such 
as the flow of a river or a repetitive sound, but where this change is perfectly predictable: 
while the phenomenon itself may change, some of its higher-level properties, such as the 
speed and direction of the flow, or the rhythm of the sound, remain invariant. This means 
that neurons encoding these higher-level properties will stop propagating activation be-
cause of the same “fatigue” mechanism. Only when that property suddenly changes, such 
as the rhythm increasing or slowing down, will they start firing again, thus attracting our 
attention to a potentially meaningful change in the situation that demands cognitive ad-
justment and therefore conscious processing.  

 

Meditation 

Meditation is an ancient technique to control and manipulate consciousness. It was devel-
oped in different religious traditions as a way to achieve a higher insight into reality. The 
principle is simple: while sitting without moving in a relaxed position, the meditator must 
concentrate as long as possible on an unchanging perception, or, somewhat more difficult, 
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concept. Typical phenomena that are used to focus attention on are the flame of a candle, 
the air that enters the nose while breathing, or a word (a so-called mantra, such as “om”) 
that is silently repeated. Because of the mechanism of neuronal fatigue, this is intrinsically 
very difficult: the candle flame quickly disappears from the perceptual field, and attention 
wanders to different perceptions (e.g. background noises, or pain in the legs from sitting 
too long in the same position) and conceptions (e.g. remembrances, or worries about 
work). Yet, the meditator is trained to as much as possible ignore these distractions and 
bring attention back to the phenomenon in focus. The effect is a deep relaxation of the 
mind. When meditation is done regularly, it moreover increases the control you have over 
your thoughts and feelings. But the long-term effect can be even more spectacular. 

 

Mystical experiences 

Experienced meditators sometimes undergo a “mystical experience“. Such an experience 
can sometimes also happen spontaneously, or can be triggered by taking psychedelic 
drugs, such as LSD. During such an experience the subject loses the sense of being a par-
ticular individual located in a particular place at a particular time. This loss of identity is 
replaced by the experience of becoming One with the cosmos, of dissolving into the All, 
also called the “oceanic feeling”. Depending on the religious tradition, such spiritual state 
has been interpreted as a “union with God” (Christianity), the reaching of Nirvana or Sato-
ri (Buddhism), or a state of Samadhi (Hinduism). 

The psychiatrist Deikman (Deikman, 1966) has interpreted a mystical experience as a 
“deautomatization” of the cognitive system. Following our understanding of neural net-
works, we can explain that in the following way. Normally, activation is automatically 
propagating along the strongest connections between neurons, reaching associated memo-
ries and thoughts, and thus situating the present experience within its broader context. The 
mechanism of neuronal fatigue ensures that such propagation processes in normal circum-
stances never come to a halt: activation cannot stay in the same place, but must always 
move on. The continuous refocusing of attention, and therefore activation, on the same 
neural region, however, stops this on-going propagation to associated regions. Thus, the 
focus of your attention is cut off from the wider context in which it is situated, losing its 
connection with the mental elements that give it its ordinary meaning.  

You can demonstrate this effect to yourself by continuously repeating the same word. 
After a while the word will lose all of its meaning, so that it does not even appear like a 
word anymore but like a meaningless sound. If the brain region that is disconnected con-
tains the neural systems that monitor who, when or where you are, it may even appear as if 
you lose your sense of self, space and time, as if you have become a timeless emptiness.  
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If you lose the connection with the perceptions that help your brain situate your body in a 
particular position in space, you may have an “out-of-body” experience, in which it seems 
as if you are floating in the air above your body. This happens sometimes during near-
death experiences, when a temporary stopping of the heart interrupts the flow of oxygen-
carrying blood to the brain, and thus the energy supply needed to sustain normal neural 
activity. Many people have interpreted this as evidence that we have an immortal soul that 
is ready to leave the body at the time of death. But actually, such out-of-body experiences 
are surprisingly easy to induce artificially, e.g. by electrical or magnetic stimulation of 
certain brain regions that disturb neural processes there. 

The disruption of strong, automatic connections during meditation and mystical experi-
ences allows much weaker, more diffuse connections or associations to capture activation. 
The effect is that experience loses its sense of sharp distinctions and clear situation, in-
stead producing a blurred, “oceanic” feeling, similar to the “mist” that comes up when you 
stare at the visual illusion, or to the loss of meaning for the word that you constantly re-
peat. Moreover, these weak connections are likely to produce various new associations 
that normally never get the chance to be activated because they are dominated by the 
strong, frequently reinforced associations. The result is a “fresh” experience, where the 
same phenomena are seen in a different light, possibly triggering novel sensations and 
creative insights. Similar mystical experiences can be produced by hallucinogenic drugs, 
such as LSD or psilocybin, which appear to facilitate the flow of activation along unusual 
connections. 

 

Change blindness 

Although our awareness is especially attuned to detect change, sometimes the brain can be 
fooled so that it fails to notice actual changes. This phenomenon is called change blind-
ness (Simons & Rensink, 2005). People may not become aware of a change when it is 
“masked” or camouflaged by another, more noticeable disturbance, such as a sudden inter-
ruption or flickering of the image. After the interruption, seemingly the same image is 
shown. Since the image at first sight looks identical, the brain assumes that it anticipated 
correctly and that the original image is still there. Yet, there is an important, but non-
obvious difference.  

For example, a photo of an airplane is shown first with, then without, a motor on the wing, 
or a photo is shown in which some element of the background, such as a wall, has changed 
color. People will generally not notice the change, and find it hard to believe that there 
actually was a difference between the two pictures. Yet, the difference becomes obvious 
when the two pictures are put side-to-side (see illustration). In this case, although there 
was a failure of anticipation, the error was not perceived, and therefore consciousness was 
not triggered by it. 
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This example also illustrates that percep-
tion does not create an accurate image or reflection of the outside world, but merely an 
incomplete, abstract representation. Indeed, if such an internal image were registered, then 
it should be easy to notice the obvious difference between the images before and after the 
flickering. The fact that this does not happen demonstrates that perception merely registers 
the aspects that the mind considers meaningful, in the sense that they are relevant—
directly or indirectly—to the agent’s expectations and values. The presence or absence of 
a motor in the above photograph apparently is not considered sufficiently significant to be 
registered—except perhaps in the mind of a pilot. However, if the motor would suddenly 
disappear from the picture (without being masked by a more salient perturbation), then the 
change detection mechanism would kick in and immediately attract our attention to this 
surprising phenomenon. 

 

Controlling attention 

Consciousness includes the ability to control attention, i.e. what you focus on and what 
you ignore. This requires directing activation to the task at hand, while inhibiting the 
propagation of activation to irrelevant topics.  

A classic psychological experiment to 
test such control is the Stroop task. Here 
subjects have to examine a list of words 
denoting colors. The words on the page 
are themselves colored, but the color of 
the letters and the meaning of the word 
are in general not the same. For exam-
ple, “GREEN” may be printed with red 
ink. The task is to as quickly as possible 
name the color of the letters—but not 
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read the word—for each item on the list. Seeing such a word triggers two contradictory 
associations or perception-action rules: 

word “green” → say “green” 

color “red” → say “red” 

In this task, the first rule must be suppressed or inhibited. Otherwise, there will be many 
errors. This is difficult, because we are trained to read words rather than consider the color 
in which they are printed. Normally, most activation would flow along the first neural 
connection, and not along the second one. Preventing this activation from following the 
wrong route demands concentrated attention and therefore a lot of effort.  

When the attention is strongly focused on a particular task, the resulting suppression of 
other perceptions can be so strong that phenomena that under normal circumstances would 
have reached consciousness, now fail to be noticed. This can be illustrated by another 
classic psychological example: the gorilla experiment (Simons & Chabris, 1999).  

 

In this experiment people had to watch a movie of people playing a ball game. They had to 
count how many times the ball changed hands between the two teams. This was difficult 
because there was a lot of fast movement. When a man in a gorilla suit very clearly passed 
in between the players (see picture), most observers did not notice him. When questioned 
afterwards, they were sure never to have seen such a crazy thing like a gorilla passing by. 
The explanation is that the strong focus on the ball suppressed all neural connections that 
would normally be activated by stimuli irrelevant to the task, including something as un-
expected as a gorilla. 

Such suppression has even been accurately measured in monkeys. Sensors are inserted in 
the monkey's brain to detect the activity of different neurons. The monkeys are trained in a 
task (monitoring what happens on a computer screen) that demands full attention on one 
type of stimulus, e.g. green rectangles. As a result, the activation of the neurons responsi-
ble for perceiving other types of stimuli is suppressed. For example, when red circles ap-
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pear on the screen, the neurons responsible for perceiving red circles receive only 10% of 
the activation they would normally receive when the monkeys are not focused on the task.  

 

The global workspace theory of consciousness 

The global (neuronal) workspace is one of the two presently most developed scientific 
theories of consciousness. It was proposed by Bernard Baars (Baars & Gage, 2007), and 
developed in detail by Stanislas Dehaene (Dehaene, 2014). Its main rival, information 
integration theory, developed by Giulio Tononi, is more abstract, and based on a mathe-
matical measure of the degree of coherence between activity in different part of the brain 
(Tononi, 2008). But both theories agree about the importance of such coherent activity and 
are in that sense compatible.  

The global workspace is conceived as a crossroads in the brain where different inputs from 
other brain regions come together. The brain consists of many, largely independent cir-
cuits or “modules” that work in parallel, each specialized in a particular task‚ such as 
recognition of specific shapes or sounds, or control of specific movements. These modules 
have few direct connections that allow them to communicate so as to form a global picture 
of the situation. Consciousness functions as a meeting space through which these modules 
can coordinate their activities and thus work together.  

The global workspace is the name given to this internal forum that interconnects all major 
brain processes. A perception or conception becomes conscious only when it is “broad-
casted” in the global workspace, so that all other modules can “see” it. An intuitive analo-
gy is a theater, where the action on stage (conscious thought) is brightly lit so that it is 
visible to everyone in the audience, while all other activity, such as the preparation of the 
décor or the people sitting down to watch, remains in the dark (subconscious processes).  

Note that while this model uses the “theater” metaphor for mental processing, it does not 
presuppose an intelligent homunculus watching the theater. The theater is being watched 
by a crowd of simple modules, none of which has truly a “mind of its own”. In that way, 
the global workspace theory confirms our intuitive notion of a “theater of the mind” where 
incoming perceptions are projected for further monitoring, but without falling into the 
homunculus fallacy of assuming the existence of a mind within the mind. 

The global workspace is probably implemented as a network of long-range connections 
between different more specialized circuits, connecting different parts of the neo-cortex 
(the most advanced part of the brain). It functions in part as a working memory: keeping 
the presently most important perceptions and conceptions activated long enough so that 
they can be monitored, evaluated, and, if necessary, redirected by the different specialized 
modules. 
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Circulating activation 

The function of working memory is to keep a pattern in mind long enough so that it gets 
the chance to be examined by all the potentially relevant modules. This is a problem be-
cause activation does not stay in place, but automatically moves on. Activated neurons 
lose their activation when they pass it on. To maintain a temporary memory, neurons that 
passed on their activation must somehow be reactivated by other neurons, so that the acti-
vation pattern is sustained. To make sure that the pattern remains the same, this activation 
must return again and again to the same neurons, in an on-going cycle traveling across 
many different neural regions (see picture). Such self-sustaining circulation has also been 
called “resonance” or “reverberation”. It means that a particular pattern of neurons distrib-
uted across the workspace will be activated in a recurrent, synchronized manner.  

This circulation explains why conscious thought is characterized by much stronger and 
more coherent activity in the brain than subconscious processing. This has been confirmed 
by EEG and fMRI measurements that register the amount of activity in different parts of 
the brain. In contrast, when a person is unconscious—e.g. because of narcosis, coma, or 
deep sleep—brain activity is much weaker and less coherent, in the sense that activation in 
different regions is not synchronized. Such measurements allows scientist to distinguish 
patients that are in a deep coma from which they are unlikely to recover (a so-called “veg-
etative” state) from “minimally conscious” patients who may still notice certain stimuli 
such as sounds, and, most importantly, from patients who are fully conscious but para-
lyzed so that they cannot move any part of their body to indicate that they understand what 
is happening to them (Dehaene, 2014). 
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Building up activation 

Such measurements of brain activity also show the progression of a perception from sub-
liminal to fully conscious. As we saw, if you show an image for less than 50 msec before 
it is replaced by an enduring image, the perception remains subliminal. In that case, meas-
urements show a very weak and localized activation in the brain (see picture). If you show 
it for a much longer period, it is consciously perceived. This is shown as a strong and 
widespread activation. In between, the amount of activation increases more or less propor-
tionally with the duration. However, once it reaches the threshold necessary for full con-
sciousness, measurements show how the neural circuits are “ignited” by an explosively 
growing activity that stabilizes when full consciousness is reached (see picture). This is 
called ignition because it looks as if suddenly a large part of the brain “lights up” or “gets 
on fire” with activity. 

 

  

Once the activation has become self-sustaining, the corresponding perception or concep-
tion has achieved sufficient stability to be extensively examined by the different brain 
modules, and if necessary processed by them. Subliminal activation patterns, on the other 
hand, merely propagate quickly and automatically through the subsequent layers of the 
neural network and then die out. This happens in what is called “feedforward” manner, i.e. 
there is no activation sent back or “reverberated” that can reactivate the pattern. Therefore, 
hardly any trace of the process remains, and there is no way for other modules to examine 
it. With conscious perceptions, on the other hand, the activated pattern is sufficiently 
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strong and stable so that it can not only be examined, but registered in long-term memory 
if important enough.  

 

Why multitasking is difficult 

The global neuronal workspace theory explains different characteristic features of con-
sciousness. The first essential characteristic is that consciousness, and thus working 
memory, has a strictly limited capacity. This forces it to process information sequentially: 
you can truly pay attention to only one task at a time. People who claim to be multitask-
ing are either switching their attention very quickly from the one task to the other (for 
example watching a movie while reading a book), or performing some task on automatic 
pilot, without conscious monitoring (for example chewing popcorn while watching a mov-
ie).  

Switching attention is actually very counterproductive, because first activation dedicated 
to one task must be suppressed, while activation relevant to the next task must be built up. 
Both processes demand time and energy. Therefore, continuously switching between tasks 
like in “multitasking” makes that your brain will be less efficient when doing both tasks 
simultaneously than if it would do them the one after the other (Compernolle, 2014). 
Moreover, when attention is shifted back to a previously suppressed activation pattern, 
some parts of that pattern may have been lost in the meantime. For example, when you are 
writing down some thoughts on project A, and then you are interrupted by someone call-
ing you to ask about project B, it may take you a while for you to regain your thoughts 
about A. 

Subconsciously, your mind can be busy with many things in parallel (e.g. walking, talk-
ing, perceiving the surroundings, listening, feeling, …). The reason is that subconscious 
processes happen in different parts or modules of the brain that are specialized e.g. in 
processing sounds, producing language, interpreting visual stimuli, or preparing emotional 
reactions. Because they have few connections, these modules can be active independently, 
without interfering with each other.  

However, for all these modules to be coordinated and controlled, their outputs must come 
together into a shared channel: the global workspace. Only one circulating pattern can be 
active in that space at a given time. If more than one pattern would be active, activation 
from the one would spread and interfere with activation coming from the other, until both 
patterns of activation would merge and become indistinguishable.  

That is why people find it difficult to pay attention to more than one thing at a time. It 
explains phenomena such as not noticing a gorilla walking among people passing a ball: if 
full attention is already focused on the movement of the ball (meaning that observation of 
the ball fills up the global workspace), no attention (workspace) is left to watch out for 
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gorillas or other incongruous phenomena… This is achieved by the suppression or inhibi-
tion of all activation coming from competing patterns. 

 

Do we have free will? 

Another feature that the global workspace theory explains is voluntary control or what is 
known more commonly as free will: the ability to consciously decide what you will think 
or do. This is one of the least understood features of the mind, which has given rise to a lot 
of controversy and confusion.  

 

Illustration: the Libet experiment 

One of the most famous experiments about consciousness has put into question our intui-
tive notion of free will (Libet, 1999). In this experiment, people are asked to move their 
arm, but they can choose freely at what moment they do so. They are also asked to watch 
the very quickly rotating hand of a clock, and to remember the exact position of the hand 
at the moment they decided to move. This gives an estimate of when the conscious deci-
sion was made. However, a simultaneous registration of their brain waves shows that the 
wave of activation that prepares the movement already emerged some 400 milliseconds 
before the conscious decision to act (and about 600 ms before the actual movement), im-
plying that the action was initiated subconsciously.  

This seems to imply that our feeling that we decide consciously what to do is merely an 
illusion, and that all cognitive activity is controlled by subconscious processes. However, 



- 94 - 

the experiment also showed that people still have the ability to “veto” the impulse to act 
before it is executed, and therefore they retain some form of conscious control.  

Let us try to explain free will from the perspective of global workspace theory (Dehaene, 
2014). The global workspace not only receives inputs from all subconscious processes, it 
also sends them its output. The activity in the workspace is “broadcasted” to all the mod-
ules of the brain, so that they can process it further and perhaps refine or complement its 
results. Because the conscious pattern is relatively stable, it can be systematically exam-
ined by the different modules, which thus have the time to “decide” what to do with it by 
examining different options and choosing the most attractive ones.  

Once the global workspace comes to a certain conclusion (e.g. that a particular thought 
should be expressed in language, or that a particular action should be executed), the spe-
cific modules responsible for implementing that decision (e.g. modules specialized in 
vocabulary, grammar and speech) will receive a strong input activation from the work-
space, which overrides whatever processes were going on in that module. That activation 
will be duly processed and passed on to further modules, until final execution of the deci-
sion. In that way, the global workspace is the final arbiter or decider, which controls what 
happens in the organism.  

The ability to stop the intended arm movement before it was executed shows that some 
process was still able to intervene after the conscious intention had entered the workspace. 
Without continuing circulation of activation through the workspace this would not have 
been possible, because the activation would have gone straight to the arm muscles to make 
them move (feedforward). For example, if your hand unexpectedly touches a hot surface, 
you will automatically pull back your arm, leaving no time for consciousness to intervene, 
unlike the situation in the Libet experiment. Therefore, the global workspace does imple-
ment a form of “free will” or “conscious control” of action. 

But how are decisions made within the global workspace? This appears to happen via a 
process of competition: many initially subconscious feelings and thoughts simultaneously 
stream into the workspace from different modules. Because of the limited capacity, how-
ever, only a single one, the “strongest” one, can be broadcasted. That dominant thought 
suppresses or excludes all the rival thoughts, becoming the thought that is “in control” of 
the mind and thus able to impose its focus and desires on the rest of the brain and body.  

The selection of what becomes dominant most likely happens through a process of non-
linear amplification, where stimuli that pass a certain threshold of activation start growing 
exponentially, while suppressing the activation of competing stimuli, until only one wave 
of activation remains. Such chaotic processes are subject to the “butterfly effect”. This 
means that tiny differences in initial timing or degree of activation can have a huge impact 
on which pattern eventually becomes dominant. In practice, this means that in many cases 
the outcome, i.e. the decision made, is impossible to predict.  
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On the philosophical level, this implies that the argument of determinism (the philosophy 
that all events are pre-determined by their preceding causes) cannot be used to deny the 
existence of free will. Indeed, according to the Heisenberg uncertainty principle, events at 
the quantum scale of electrons and atoms are intrinsically indeterministic. But because of 
the butterfly effect, such events (e.g. one electron more or less absorbed by a neuron) can 
affect the outcome of a conscious decision. Therefore, such decisions are in principle not 
determined before the decision was made (though in practice they may be predictable 
when the activation was following strong, deeply ingrained connections).  

 

No self: the homunculus illusion 

We should not forget that the large majority of mental processes remain subconscious, 
meaning that they are not broadcasted via the global workspace, although they still tend to 
influence what happens there. Therefore, the feeling that all our actions or thoughts are 
controlled by consciousness (global workspace) is an illusion. This illusion is created by 
the fact that the origins of most actions or thoughts lie in subconscious processes that are 
not broadcasted across the global workspace, so that it seems as if they do not exist. 

A related illusion is the one of a unified “self” sitting somewhere in our brain that makes 
all the decisions. This illusion is at the basis of the fallacy of the homunculus controlling 
what is going on in the Cartesian theater. While the global workspace is similar to some 
degree to such a theater, what happens there emerges from many different subconscious 
processes that are competing for dominance. The strongest inputs (e.g. those caused by 
unexpected phenomena, driven by strong motivation, or with a high subjective or emo-
tional value) tend to suppress the weaker ones, until one becomes strong enough to “fill” 
the workspace with activation. That input then temporarily determines what you are con-
scious of, giving it a privileged—but by no means unique—ability to influence your fur-
ther thoughts and actions.  

But the contents of the workspace, and thus your consciousness or “self”, is likely to be 
modified shortly by the outcome of some other, as yet subconscious process, coming from 
a different part of your brain. Thus, there is no single “self” in control of your thoughts. 
Your mind is more like a “society” of different modules that are collectively solving a 
problem too complex for any one of them individually to solve. This understanding has 
been called the society of mind (Minsky, 1988): the intelligence of the brain is really the 
collective intelligence emerging from the conversation between many specialized modules 
that individually are rather stupid. What appears to be your “self” talking is merely the 
module that is speaking out loudest at the moment, thus claiming the floor of the theatre, 
and making the other ones listen, until another one takes over the floor and speaks in turn, 
potentially dismissing everything the previous one proposed.  
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From this point of view, determinism in the (meta)physical sense has actually very little to 
do with our intuitive notion of free will. That intuitive sense concerns the ability, first, to 
conceive of different possibilities for thought or action, second, to consciously select one 
among these possibilities. That requires a global workspace where different possibilities 
can be held in working memory while they are being scrutinized by the different modules, 
debating their pros and cons, while eventually expressing their preference for one possibil-
ity. There is no sense in saying that the decision was “predetermined” by the subconscious 
pattern of activation, because there was no single pattern before the independent inputs 
from the modules came together in the workspace. You could as well claim that the out-
come of a discussion between individuals bringing in different points of view is deter-
mined before they have even met: it is typically from the confrontation between 
independent opinions that new ideas emerge… 

 

Mindfulness 

In the 5th century BC, Buddha already formulated this idea that the self does not exist as an 
independent entity that controls what happens in the mind (Wright, 2017). The Buddhist 
technique of mindfulness meditation is intended to make people experience this principle 
of “no-self”. In the more traditional meditation discussed previously, the aim is to focus 
your concentration on a single thing, such as your breathing. In mindfulness meditation, 
the aim is to just witness all the sensations, feelings and thoughts that spontaneously arise 
in your mind, but without letting any of them get control over the contents of the work-
space. Consciousness here functions merely as a passive observer of all these inputs com-
ing from different parts of the nervous system, not as an active participant being pushed 
and pulled by all these processes. That helps you to understand that there is no central self 
or homunculus deciding everything.  

Paradoxically, it increases the control you have over your mental state precisely by letting 
go of the illusion that there is a central self in control of your thoughts and feelings. This 
illusory “self” (dominant activation pattern) is constantly trying to make all the important 
decisions and to suppress the feelings that distract from what it considers important, while 
in reality it is being pushed around by all kinds of unconscious impulses, which it may or 
may not successfully resist. The state of mindfulness is one in which there is no one domi-
nant pattern, and therefore all sensations, however small or seemingly insignificant, get a 
chance to be fully experienced at one moment or another. This is an effective way to pre-
vent obsessive thoughts, in which the mind tends to run around in circles, worrying about 
things you typically cannot do anything about, a state called “rumination”. In a further 
chapter, we will discuss why such rumination tends to be a source of chronic unhappiness. 
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Subjective Experience and Emotion 

Phenomenal consciousness 

The aspect of consciousness we have up to now been focusing on is what the philosopher 
Ned Block has called “access consciousness”. This is the mechanism that gives us access 
to our own mental processes so that we can examine them. But Block distinguished a 
second aspect, which he called “phenomenal consciousness”. This refers to the fact that 
we are not just effortfully considering and reflecting about these mental elements; they 
appear to us in a specific way, as “phenomena”, “sensations” or “experiences” that are 
intuitively meaningful, and that affect us at a deep, personal level. Using a more common 
terminology, we will refer to this aspect as subjective experience.  

For example, when you touch a warm cup, you will not just make the reflection “Hmm. 
The temperature of this cup is higher than the one of the surroundings. That probably 
means that some person has poured hot coffee into it”. You will feel the warmth of the cup 
spreading through your fingers, creating a pleasurable sensation and an expectation that 
when you put the cup to your lips, the coffee flowing from it will also feel pleasantly 
warm in your mouth.  

Subjective experience can be understood as the overall sensation or feeling we have 
when perceiving or thinking about something. This is something very personal, intuitive 
and emotionally colored, which is in general difficult to express in words. Phenomenolo-
gy is the philosophical study of such “first-person” experiences, i.e. the phenomena as felt 
by the “I”, the subject, or self. Traditional science and philosophy consider situations from 
a “third-person” perspective. They try to provide a neutral, “objective” description of what 
things are, independently of the subject that perceives them. Phenomenologists, such as 
Husserl and Merleau-Ponty, argue that all our knowledge is ultimately derived from our 
subjective experience, and that we should therefore investigate that experience more deep-
ly.  

Nevertheless, that subjective, felt aspect tends to be ignored by the supposedly “objective” 
representations that we associate with logic and rationality. It seems in particular difficult 
to reconcile subjective experience with the reflection-correspondence view of the mind 
and the symbolic theory of cognition that developed from it. If the contents of our mind 
are merely abstract symbols representing external objects, then why do we have feelings 
when we perceive or think about these objects? Why cannot we just reason about them by 
applying formal, logical rules to make inferences from the symbolic expressions, the way 
a computer does? This is a problem in particular for analytic philosophers, who try to 
describe everything by means of logical expressions, but then get stuck when they try to 
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analyze mind and consciousness in terms of the static objects and predicates that make up 
these expressions. The resulting difficulty was formulated most clearly as the so-called 
“hard problem of consciousness”, which we will summarize below. 

However, I hope to demonstrate that there is no such problem when the mind is under-
stood from an agent-based, situated and embodied perspective, in which cognition func-
tions to make sense of subjectively challenging situations, by propagating activation 
across neurons whose associative network is the product of subjective experiences.   

 

The “hard problem” of consciousness 

Why do we have phenomenal experiences (“qualia”) when we perceive or think about 
some phenomenon? Why are all these neural activation patterns we observe in the brain 
accompanied by subjective sensations and feelings? Why does not our brain just process 
the information mechanically, the way a computer does?  

The philosopher David Chalmers (Chalmers, 1995) has called this the hard problem of 
consciousness. According to Chalmers, the problem cannot be solved by traditional scien-
tific methods. Observing what goes on in the brain while we have a conscious experience 
will at most identify “neural correlates” of experience: objectively measurable activity 
patterns that happen to be present simultaneously with subjective experiences, but that do 
not explain the felt nature of these experiences. 

Chalmers’s argument for the impossibility of a scientific explanation for consciousness is 
based on the concept of a “philosophical zombie”. This is a being indistinguishable—
physically as well as psychologically—from a normal human being. A zombie behaves 
exactly like an ordinary person. However, the zombie does not have any feelings while 
perceiving or acting. It just acts mechanically, like a robot. Science per definition cannot 
make any observations that would allow you to identify a zombie. Therefore, it has noth-
ing to say about what characterizes zombies. Yet, Chalmers claims zombies are essentially 
different from real people that do have phenomenal consciousness. 

From a systems perspective, this is actually a false problem. According to Leibniz's prin-
ciple of the identity of the indistinguishables, zombies by definition must be identical to 
normal people, because there is no way in which you can distinguish the one from the 
other. Therefore, either all of them have subjective experience, or none of them has. Oth-
erwise, you might as well assume that all the people that surround you are in fact zombies, 
and that you are the only being in the world with phenomenal consciousness. Still, we 
must explain what subjective experience is and why we need it. 
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Subjective experience 

Subjective experience (Gendlin, 1997) is the first-person, internal equivalent of what can 
be described from a third-person, external point of view as the complete state of activation 
present in a person's brain at a particular moment. We must first note that activation is not 
some static “object” or “property”: it is a complex process that is continuously in flow. It 
is also not something absolute or objective that independently exists: it is triggered by 
sensations while preparing for action, thus forming a relation or interaction part of the 
perception-action feedback loop. 

Moreover, this activation pattern is personal and unique in several fundamental aspects: 

• it is different for every person. Indeed, every person has a unique neural network, 
developed through biological development and psychological experiences. There-
fore, experience can never be accurately communicated to another person. Moreo-
ver, since words only cover a very small part of the meaning that resides in our 
mind, it also cannot be expressed in language.  

• it is different for any context, event or situation, because no two situations will be 
so similar that they exactly activate all the same neurons to the same degree. 

• it is different from one instant to the next, because it immediately changes into an-
other state depending on new perceptions and the internal dynamics of spreading 
activation and “fatiguing” of neurons. 

• it is intrinsically “intentional” or “affective”: it is not a neutral, objective registra-
tion of what happens in the environment, but an interpretation and evaluation of 
those aspects that have a potential value or valence, positive or negative, for the 
agent having that experience. Experience prepares the person for goal-directed ac-
tion, so as to be ready to counteract negative challenges (disturbances), and exploit 
positive ones (opportunities ).  

In conclusion, experience is fundamentally subjective, affective, transient, idiosyncratic 
and ineffable (impossible to be expressed in language). 

 

Feeling without action 

But why do we have experience even when we are passive, when nothing happens, when 
no actions are taken, or when no goal is (consciously) aimed at? What function can it have 
in these cases where it does not seem to have any observable consequences? This is 
Chalmers's objection against a functionalist account of consciousness (functionalism 
means explaining mental phenomena in terms of the use or function they have for the 
organism). 
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From our agent-based perspective, in those seemingly non-functional cases the implicit 
goal of experience is anticipation, i.e. being prepared for anything that might happen. 
This implies letting activation spread from all presently perceived or conceived phenome-
na to whatever other phenomena that are associated with them—because they have to 
some degree co-occurred in the past and are likely to occur again. These other phenomena 
too will be evaluated in terms of associations and possible dangers or opportunities, albeit 
not as intensively as the phenomena in focus.  

It is the whole of all these implicitly anticipated, associated phenomena and evaluations 
that constitutes our “understanding”, experience, or feel of the phenomena in focus. Thus, 
even an at first sight passive state is characterized by plenty of active processes spreading 
and circulating within the brain. Whenever something does change, externally or internal-
ly, the mind is primed for appropriate action. Without this subjective state of anticipation, 
the brain would have to start processing the new situation from scratch, thus being much 
less efficient in its reactions.  

A zombie without such subjective experience would be much clumsier than a human be-
ing in reacting to any new situation—about as clumsy as present-day robots or computers, 
who lack this complex state of anticipation. In other words, a true zombie would behave 
distinguishably different from a real human being. The zombie thought experiment is 
actually inspired by a mechanical notion of a cognitive system without the complex, self-
organizing dynamics that characterizes the brain.  

  

What then is a quale? 

In philosophy, individual instances of subjective experiences are called qualia (plural of 
quale). Consider a classic example in the philosophy of mind: the quale of “redness”, i.e. 
the feeling we experience when we sense a red color.  

Note that the idea that we can isolate the pure experience of red is actually quite unrealis-
tic: we always see red in a context of other phenomena, such as a red rose, a traffic sign or 
a red Ferrari. Perhaps we could experience pure red only in a laboratory under controlled 
conditions, where all we see is undifferentiated red light, while all other stimuli, such as 
sounds, are suppressed. But even then, the phenomenon of neural fatigue would ensure 
that the experience of redness would weaken and eventually disappear, while making 
place for varying thoughts and imaginations. 

Even if we could remove it from any concrete context, the abstract quality of redness 
would still remind us of concrete phenomena that it tends to co-occur with, such as: blood, 
fire, roses, sunsets, a political party, danger signs, red traffic lights… All of these remem-
bered phenomena would be to a smaller or larger extent activated by the view of red. 
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For example, the association of red with fire, blood and the sun makes us experience red 
as a “warm” color, in contrast with “cool” colors, such as white and blue. This means that 
we implicitly expect a red room to be warmer than a blue room. Therefore, the thermostat 
might be put one degree lower in such a room without us perceiving it as colder (this is 
another example of feedback from predictions to perceptions). The association of red with 
blood, fire, and traffic signs and the fact that it is relatively rare in nature moreover make 
us experience red as something important, that signals a potential danger. Thus, red tends 
to activate, to demand attention, in contrast with “calm” colors such as grey, brown or 
green.  

It is the whole of these—stronger or weaker, explicit or implicit—anticipations that to-
gether can be said to constitute our “feel” or “quale” of what redness means. The picture 
above proposes a visual impression of how this feeling is generated by a process of 
spreading activation. The initial activation of the concept “red” spreads to associated con-
cepts, proportionally to the strength of the association (stronger associations are depicted 
by thicker arrows). From these “neighbors” in the associative network, such as “blood”, 
“rose” and “fire”, the activation spreads further to concepts, such as “First aid” and “love”, 
that are more indirectly associated, but which may still undergo some degree of activation 
by the conception of “red”. 

These associations are not neutral or objective: they are colored by our values. Some, such 
as warmth, love or romance, we experience as positive: they make us feel good, tend to 
attract us, and stimulate us to act towards achieving them. Others, such as danger, red 
traffic lights, or fire, are negative: they elicit unpleasant feelings, tend to push as away, 
and would make us act so as to evade them.  
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Note how complex and ambiguous the experience of a seemingly simple quale like “red-
ness” already is. Now imagine how much more complex the experience of a realistic situa-
tion, such as going to a party or making a walk in the woods, would be. Compare this with 
the extreme simplicity of a verbal description, such as “I made a walk in the woods”, 
where this fluid, colored, ever-shifting and endlessly extending pattern of activations and 
associations is reduced to a list of static words or symbols. That should help you to under-
stand why symbolic cognitive science utterly fails to capture subjective experience. That 
also explains why philosophers (such as Descartes), who have traditionally struggled with 
qualia, consciousness and feelings, are tempted to postulate some immaterial, ghostlike 
“mind” separate from the body as the origin of these qualia. 

 

Emotions 

The fuzzy state of neural activation defines our general “feeling” about a situation. An 
emotion is something more distinct and intense, with stronger, more focused activation 
that does not remain limited to the brain but affects the body as a whole. This bodily state 
of activation or excitement is called arousal. It is typically characterized by higher blood 
pressure, faster heart rate, deeper breathing and increased sweating. It is triggered by hor-
mones such as adrenalin (epinephrine). These changes in the body are controlled by the 
older, “reptilian” parts in the lowest part of the brain.  

The function of emotion is, like the function of prediction, in the first place being pre-
pared. The difference is that prediction prepares us mentally to expect and make sense of 
as yet unseen phenomena. Emotion prepares for actual physical action (Frijda, 2007), not 
just for interpretation and reflection. That is why it activates the body as well as the brain. 
Forceful action is needed when an event has happened that requires an intervention and 
change of behavior, not merely a continuation of your present pattern of activity. Exam-
ples are an unexpected confrontation with a danger, but also an encounter with a person 
you would like to get to know better, or a presentation where it is crucial that you would 
make a positive impression.  

A useful analogy for emotion is the concept of “force” in physics. Without any forces 
working on it, a material body will continue moving in a straight line at a constant speed. 
Forces are what make the body accelerate, slow down, stop, start, or change direction. 
Similarly, a normal pattern of activity moves in a given direction with a more or less con-
stant speed. When a novel challenge appears, this course of action needs to change so as to 
take into account this unplanned event. An emotion acts as the mental and physical 
“force” or “impulse” that produces this change of speed or direction. Similarly, an emo-
tion can also function like the driving force that gets you going when starting from a state 
of relative rest or inactivity (e.g. when you are passionate about achieving some goal), or 
that stops your normal activity (e.g. when you are depressed or paralyzed by fear). 
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Arousal 

Emotions can be categorized in the first place by the amount of arousal that accompanies 
them. Most emotions are characterized by more arousal than normal, because the coping 
with the challenge demands extra energy. Examples are joy, fear, and anger. However, 
sometimes the situation requires less arousal than normal, e.g. in situations of depression, 
boredom, or contentment. Here the change in behavior is towards relaxing, saving energy 
or keeping a low profile. 

Emotions have been artificially induced by injecting adrenalin into the blood stream to 
create arousal. During the experiment, the people who got such an injection (without 
knowing what it was) tended to interpret the resulting feeling cognitively as an emotion 
caused by something they perceived. For example, when they looked at pictures of war 
scenes, they might interpret the emotion as sadness over the accompanying misery or 
anger at the underlying aggression. However, other people looking at the same pictures, 
who got an injection with water, did not feel any particular emotions about them.  

This illustrates that emotions are in a sense more primitive than conscious experiences. 
Emotions are often produced automatically at a subconscious level. This can happen as a 
bodily preparation for a flight-or-fight reaction triggered by an unexpected and potentially 
threatening event, such as something that hits you in the face. Conscious reflection is 
slower and takes time to come to some interpretation of the event and the accompanying 
emotion. That interpretation, as shown by the experiment, may be wrong. For example, 
you may get angry apparently in response to a remark made by a colleague. But the re-
mark may be perfectly innocent, while your outburst was actually due to accumulated 
irritation caused by earlier problems that had nothing to do with that colleague… 

 

Classification of emotions 

On the basis of facial expressions, psychologists distinguish 6 universal emotions, which 
are recognized in all cultures. They are: Joy, Sadness, Anger, Fear, Disgust, and Surprise. 
Sometimes a seventh one is added: Contempt, which is a feeling of moral superiority to-
wards another person.  
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But there are actually an infinite range of possible emotional states that differ between 
people, cultures and situations. Many psychologists have proposed models, dimensions 
and taxonomies for classifying these emotions, but none of them seem to capture all the 
subtle differences and similarities. On the basis of our agent-based framework, we can 
suggest at least the following distinguishing properties. 

Emotions are triggered typically by challenges with an element of surprise (i.e. failure of 
anticipation) that requires a change of arousal or activation level so as to adjust activities, 
plans and expectations.  

When the challenges are positive (affordances), e.g. receiving a present or getting a pro-
motion, they result in positive, pleasurable emotions, such as pride, confidence or satisfac-
tion. When the challenges are negative (disturbances), e.g. failing for an exam or being in 
an accident, they result in feelings of displeasure, sadness or pain. But emotions can also 
be neutral, neither positive nor negative, e.g. surprise, curiosity, or apathy. The degree of 
positivity or negativity of a feeling is called its valence. This expresses the subjective 
sense that goes together with the value that an agent attaches to a phenomenon. 

Emotions can be about challenges that are  

• expected in the future, e.g. hope, fear, confidence 

• occurring in  the present, e.g. surprise, relaxation, joy 

• experienced in the past, e.g. guilt, sadness, pride.  
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Emotions can be social, i.e. concerning your relations with other people, e.g. pride, anger, 
shame and love, or individual, e.g. self-confidence, fear, surprise.  

Emotions can be triggered by something under the person's control, e.g. pride (if it went 
well) and guilt (if it went badly), or not under control, e.g. fear, depression, curiosity.  

The properties of arousal, valence, control, time and social relations together allow us to 
classify and explain many emotions. However, like all subjective experience, the cognitive 
interpretation of a situation is unique for every individual, and dependent on earlier expe-
riences, including cultural learning. This explains why even while there are universal emo-
tions, some more subtle aspects are dependent on culture (e.g. shame is a much more 
dominant emotion in collectivist cultures, like the Japanese, than in individualist ones, 
such as the European culture, where guilt is more common), and others on the individual. 
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Symbols and Reasoning 

The limits of working memory 

We saw that you can only consciously think about a single task, because otherwise the 
global workspace gets overloaded. The capacity of the workspace for holding information 
is called working memory. Working memory is what contains the items you are “working 
on” or “thinking about” at a given moment. For example, to make a calculation such as 19 
+ 5 – 8, you need to temporarily keep in mind the provisional results: 19 + 5 = 24 and 8, 
before you can calculate the final outcome: 24 – 8 = 16.  

Working memory cannot hold more than four or five items (Cowan, 2016) simultaneously. 
Moreover, unless you keep your memory activated by mentally repeating the items, these 
items rarely stay in mind for more than 15 seconds or so. This capacity is too little to pro-
cess complex information that consists of many items. That is why we usually make calcu-
lations on paper, because then we can write down the provisional results with symbols. 
These notes on paper function as a reliable, external memory that will not disappear while 
we are performing the operations, unlike the quickly diffusing patterns of activation in the 
brain. Reading these notes will remind us of the items we need to process at the moment 
when that is necessary. 

 

Symbols 

A symbol is an easily recognizable pattern, such as a word, sign or picture, that represents 
or stands for something else: the symbol’s meaning or reference (Burks, 1949; Chandler, 
2017; Nauta, 1972). For example, the word “cat” stands for a particular category of ani-
mals characterized by features such as pointy ears and a fluffy tail, while the mathematical 
symbol “+” stands for the operation of adding two numbers.  Thus, a symbol functions as 
a simple, concrete label that points to some concept or percept that may be complex, ab-
stract and difficult to describe.  

The philosopher Ernst Cassirer and others have argued that the use of symbols is what 
made humans different from the animals out of which they evolved (Cassirer, 1953; Dea-
con, 1998). Symbols gave us the words and the language we use to not only communicate, 
but reason. In their function as memory aids, symbols allowed us to accumulate and prop-
agate knowledge and culture—not just across populations, but across generations. The 
resulting growth of knowledge culminated in the extremely sophisticated science, technol-
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ogy and culture of the 21st century, which made humans into the dominant species on the 
planet (Harari, 2014). 

Symbols made this possible by isolating specific items in our mind, such as concepts, 
thoughts or feelings, and externalizing them in the form of perceivable patterns. Such 
patterns represent the mental content while being imprinted onto a physical medium or 
carrier outside the brain. For speech, the carrier is sound; for pictures, it is a screen or 
canvas; for text it is paper, or the silicon memory circuits of our computers. This external-
ization helped us to preserve the otherwise short-lived content of our consciousness. Thus, 
we could register an accurate and enduring memory of potentially important information. 
It also allowed us to transmit that information to others, so that they too could benefit from 
it—and potentially improve on it by adding their own information.  

 

Fig. 1: symbols, such as the words in a book, allow us to externalize mental content, and 
thus dependably store, communicate and manipulate it. 

 

The reasoning animal 

Symbols do not need to remain external. Initially, children learn words by hearing and 
speaking them, thus connecting a sound (external pattern) with a meaning (internal inter-
pretation). But they quickly learn to internalize these words, using “inner speech” to form 
sentences in their head without actually pronouncing the words. Still, it can be shown that 
when people “think” with words without speaking them out aloud, the brain still sends 
signals to the speech centers that control the vocal cords. Theoretically, it should be possi-
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ble to “read” someone’s thoughts by registering these involuntary movements in the vocal 
cords. Thus, thinking while forming sentences to express our thoughts inside our mind is 
not essentially different from speaking (thinking aloud). Both are conscious processes that 
manipulate and combine simple, distinct labels (words) that symbolically represent a com-
plex meaning. 

We will call such symbol-based thinking reasoning to distinguish it from intuition, the 
form of thinking that uses spreading activation to generate fuzzy associations, expectations 
and feelings that are in general difficult to express in words. Philosophers such as Aristo-
tle, Descartes and Cassirer have argued that (symbolic) reasoning is what fundamentally 
distinguishes humans from animals. Let us explain what this means.  

The brain of higher animals, such as dolphins, monkeys or apes, is not fundamentally 
different from the human brain. It is smaller relative to the body size, and the prefrontal 
cortex region is smaller relative to the rest of the brain. Yet, it contains all the same brain 
regions that apparently perform similar functions. We can even detect the “ignition” of a 
global network of mutually activating neurons in the brain of a monkey when a stimulus is 
shown long enough for the monkey to become conscious of it (Dehaene, 2014).  

Thus, it seems that higher animals too have a form of consciousness and working memory. 
But their working memory seems to be smaller than ours, probably because of the smaller 
size of their cortex. Still, chimps can “think” and creatively solve problems. For example, 
if they cannot reach a banana that is hanging too high, they will fetch boxes and put them 
the one on top of the other to construct a platform of the right height. But they obviously 
do not think with words.  

Because we are so used to thinking in words, it may seem that you cannot think without 
language. But some careful introspection reveals that you can solve problems and get new 
ideas by visualizing, imagining, or associating, without necessarily putting your insights 
into words. However, the problem is that these intuitive insights are difficult to memorize 
and remember—unless you express them in words, drawings, diagrams or other symbolic 
media. The reason is the intrinsic fluidity of activation in the brain: it is very difficult to 
keep a pattern of activation from spreading, changing into a different pattern, or moving 
on to different regions and associations. That is why working memory is so limited in its 
capacity. 

 

Chunking and Conceptual Gestalts 

Still, there is a common trick to expand the capacity of working memory: chunking. A 
“chunk” is a piece of information that is treated as a single, recognizable item, even 
though it may contain many smaller items. For example, you may try to memorize the 
string 1-4-9-2 as four independent numbers, or as the year 1492 in which Columbus dis-
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covered America. The latter is a single item that “chunks” the four numbers into one. Take 
the longer string: 9-1-1-3-1-4-1-4-9-2. These ten digits are definitely more than the capaci-
ty of working memory. So normally you would not be able to keep them in mind, unless 
you perhaps chunk them into 9/11 (terrorist attack), 3.14 (first digits of pi), and 1492. 
That’s only three items, and therefore easy to remember. People who participate in 
memory competitions use similar tricks to memorize long lists of items. 

It is much easier to think and remember your thoughts when using words, because words 
are simple, well-known labels that chunk complex concepts. Take the word “restaurant”: a 
single, easily remembered item. However, this symbol actually refers to what we might 
call a conceptual Gestalt: a complex whole of interconnected features. The “restaurant” 
Gestalt consists of physical things (a building, a kitchen, a dining room, tables, plates, 
food, menus…), people (waiters, cook, customers, …) and procedures (choosing from the 
menu, ordering, waiting for food, eating, paying…). Our brain has learned to tightly asso-
ciate all these features. Therefore, when you think about one feature (e.g. the menu), the 
associated features (e.g. the food, the price, the ordering) are immediately called up. The 
sole word “restaurant” is sufficient to activate all this knowledge in our brain.  

This word can now be combined with another word, such as “vegetarian” or “Chinese”.  
These will in turn activate a whole range of features and expectations that are connected in 
various ways with the features of “restaurant”, thus producing an even more complicated 
whole. For example, in a Chinese restaurant you expect a range of specific menu items 
such as rice and duck, and the availability of chopsticks to eat your food. Yet, you still 
only need to keep two chunks in working memory to maintain access all that knowledge. 
That means that you can continue reasoning by adding more chunks to your train of 
thought. For example, you may consider whether “Jane”, “Henry” or “Alice” would be the 
friends to invite to such a restaurant, taking into account a wide range of things you know 
about these people.  

Thus, words—or more generally symbols—allow us to express and think about complex 
situations without needing to keep all the features of these situations in mind. Animals will 
normally only think about situations that they immediately perceive. The reason is that 
direct sensory stimulation is necessary to build up sufficient activation so that the features 
of the situation can be maintained their working memory. Animals most probably cannot 
think about hypothetical or future situations. Humans, on the other hand, can use symbols 
to call up situations or features that are not present. Moreover, using our working memory, 
or an external memory, such as a notebook, we can combine different such symbols into 
new expressions, describing situations we have never yet encountered. 

The development of symbolic language was probably the crucial step in the emergence of 
our typically human form of intelligence. What really makes human cognition so powerful 
compared to animal cognition is our ability to conceive of situations that we have never 
experienced in reality. That is because we can represent such as yet unknown situations by 
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novel combinations of known symbols. In the simplest case, we receive such a representa-
tion as a communication from someone else. For example, we can get an idea of how a 
tool we never saw before functions by listening to someone's explanation, reading a de-
scription, or studying a diagram. But symbols also enable creative thinking: they allow us 
to conceive of a tool that does not exist yet, to reflect on what we would do in a hypothet-
ical situation, or to design a building that will take years to construct. 

 

Grammar  

How symbols enable endless creativity was perhaps explained most clearly by the linguist 
Noam Chomsky with his concept of generative grammar (Chomsky, 2014; Horrocks, 
2014). This is a system of rules that allows you to generate grammatically correct (i.e. 
understandable) expressions by combining words (i.e. symbols) from a lexicon (vocabu-
lary). The fundamental insight is that both the lexicon and the collection of rules are finite. 
Yet, because we can always add words, the set of expressions that can be generated from 
them is infinite. Thus, language allows us to produce an infinite number of sentences and 
sequences of sentences, potentially describing an infinite number of situations.  

Note that Chomsky assumed that the human brain possesses an innate “language organ” 
lacking in animals that enables such combinations. However, no such language organ has 
ever been found in the brain. Therefore, this hypothesis is no longer considered plausible, 
and is anyway not needed to explain how symbols enable creative thinking.  

Let us explain more concretely how different symbols can be combined into expressions. 
For example, we can use words such as “cat”, “dog” and “big” to form sentences, such as: 

 “The big dog chases the black cat”. 

The order of the words depends on grammatical rules. These specify which type of symbol 
can be combined in which way with another type of symbol. For example, in English a 
noun like “dog” can be combined with an adjective like “big”, but only so that the noun is 
immediately preceded by the adjective. An adjective that appears later in the sentence, 
such as “black” must belong to another noun, such as “cat”. 

Well-formed sentences are meaningful: we can understand how the words relate to each 
other so as to describe a complex situation. Sentences that do not obey the rules, such as 
“Dog big cat the chases black the” cannot be interpreted. The grammatical structure speci-
fies how the meaning of individual symbols leads to a compound meaning for the expres-
sions. For example, in this sentence we know that “big” is a property of “dog” and “black” 
a property of “cat”, while “dog” and “cat” are respectively the subject and the object of the 
action “chases”.  
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When you make sense of this expression, your brain will create a temporary binding be-
tween the concepts “dog” and “big” and also between “cat” and “black”, but not between 
“dog” and “black”. This happens by synchronizing the patterns of activation for “dog” and 
“big”, probably using a circulating connection that continuously sends activation from 
“dog” to “big” and vice-versa. In that way, the items “the”, “big” and “dog” are chunked 
into a single item, “the big dog”. This is called a noun phrase in grammar. This larger 
chunk can now be combined with the chunks “chases” (verb) and “the black cat” (another 
noun phrase) into an even large chunk for the whole sentence.  

But the process of adding and chunking items can be continued if you need to provide a 
more complex description. For example, you can expand the first noun phrase into “the 
big, angry dog” and the verb phrase “chases the black cat” into “chases the black cat 
across the lawn”. This can be further expanded into “the black cat that came out of the 
house” and “the lawn of the garden”, and so on. Thus, grammar allows us to generate an 
infinite number of ever more complicated expressions.  

Of course, after a while the chunking of words into phrases, phrases into sentences, and 
sentences into stories will become too complicated to keep everything in memory. But the 
expressions remain understandable because of the associative connections that bind the 
subsequent words and phrases into a meaningful whole. For example, in our mind, there 
exist associations between “black” and “cat”, because we know from experience that these 
features can go together.  There also exists an association between “dog” and “chases”, but 
not between “lawn” and “chases”. Therefore, an expression such as “the lawn chases the 
dog across the cat” does not make sense, even though its structure is grammatical. A fa-
mous example of a sentence that is both grammatically correct and nonsensical is the fol-
lowing: 

  “Colorless green ideas sleep furiously”. 

Even if we take into account our learned associations, which express our general 
knowledge about the world, grammar still allows us to generate an infinite number of 
meaningful descriptions. This allows us to express situations that we have never experi-
enced before and that may never exist. For example, “The hair of Socrates is blue” is a 
meaningful, albeit implausible, description of a hypothetical situation. Thus, generative 
grammar provides unlimited creativity of thought, by allowing us to conceive potential 
situations and to reason about them, so as to derive new ideas and design plans. 

 

Logic and rationality 

To make sure the products of our reasoning remain reliable, we need additional rules. Next 
to grammatical rules that specify possible expressions, there are logical rules allow us to 
infer new expressions from given ones, so that the new ones accurately apply to the situa-
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tion described by the given expressions. For example, from the known propositions “Soc-
rates is human” and “Humans are mortal”, we can deduce: “Socrates is mortal”.  

The collection of symbols, grammatical rules and logical rules that we have in our mind 
define a rational symbol system (Heylighen, 2019). Such a rational symbol system al-
lows us to reflect about situations represented by symbolic expressions. We can reason 
even about hypothetical situations, and deduce logical consequences from these hypothe-
ses. For example, we can reason “if the hair of Socrates would be blue, and Plato does not 
like blue, then Plato would not like the hair of Socrates”. Such reasoning allows us to 
invent or design complex plans or systems, by conceiving situations that would have the 
properties we desire, and then realizing them and thus creating something truly new. 

Rationality can be defined as the use of reasoning to find the best possible solution to a 
problem, by using logical and grammatical rules to generate expressions that may be pos-
sible solutions and selecting the one that best fits the criteria for a solution. Traditional 
philosophy and cognitive science assume that rationality is the essence of human intelli-
gence. However, we noted that the problem with these symbolic theories was that they 
assumed that symbols, grammar and logic were all that is needed for thinking and problem 
solving. Now we know that the symbols must really be grounded in the whole network of 
associations that the brain has learned by extracting recurrent patterns from our body’s 
interaction with the outside world. Otherwise, a symbol is merely a label whose properties 
are limited to its logical relations with other labels. It are the intuitive associations that tell 
us that lawns cannot chase dogs, that having blue hair, while theoretically possible, is 
improbable, and that Jean is more likely to enjoy a Chinese restaurant than Henry, not the 
logical properties of Jean or of Chinese restaurants.  

 

The Origin of Language 

But where do those symbols and rules come from? The emergence of rational symbol 
systems probably coincided with the development of human language. Unfortunately, 
since spoken language does not leave any traces in fossils or artifacts, we do not really 
know how or when language has evolved in our human ancestors. Estimates for its origin 
vary from millions of years to ten thousands of years ago. 

While we do not know when, we have a better idea of how language could have emerged 
thanks to computer simulations in which agents learn to communicate. These were pio-
neered by the linguist and VUB professor of Artificial Intelligence Luc Steels (Steels, 
2012), with his famous “Talking Heads” experiments (see photo). In these simulations, 
robots or software agents collectively develop a shared vocabulary and system of rules to 
point to the phenomena they perceive through their sensors. The dynamics of these simu-
lations has been confirmed by experiments with people, in which groups of individuals are 
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stimulated to develop labels and schemes in order to collaboratively tackle a problem for 
which they have no vocabulary available as yet (Fay et al., 2010; Fusaroli & Tylén, 2012; 

Garrod & Doherty, 
1994).  

In the simulations, 
agents can perceive 
and distinguish 
objects that belong 
to different catego-
ries, such as green 
rectangles or red 
circles. Different 
agents have differ-
ent “names” in their 
mind for different 
categories. These 
are initially just 

random combination of syllables, such as raboni, or ilisut. When two agents meet, they 
play the “naming game”. One agent points to some object (e.g. a blue rectangle) and utters 
a “name” for it (e.g. “bilosa”). The other agent then indicates whether it agrees with the 
name for that kind of object. If both agents agree, the association in their mind between 
category and name is reinforced. If they disagree, the association is weakened for the 
agent that used the word, since it got the message that this name is not understood. But the 
association is reinforced for the one that listened to it, because it heard another agent uses 
this name. Thus, after each encounter between two agents, their associations between 
categories and names become a little more similar.  

Agents continue meeting other agents and playing the naming game, thus increasing the 
similarity between their associations. During this evolution, the most popular associations, 
which many agents use, become stronger, because they are frequently reinforced. Less 
common ones, which agents rarely recognize, are weakened, until no agent uses them 
anymore. As a result, after many such encounters, all agents end up using the same strong 
associations between names and concepts. For example, they will all use “raboni” to des-
ignate a red circle. They have now developed a shared vocabulary. This is the first step 
towards a common language.  

Here we assumed that the agents from the beginning used the same categories or concepts 
to classify the phenomena they perceived. However, in reality agents have undergone 
different experiences. Therefore, their neural networks will make somewhat different 
classifications. In a more realistic version of the simulation, not only the names but also 
the categories are different for different agents.  
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For example, suppose that initially the agents have a somewhat different understanding of 
which category of colors the symbol “X” refers to. “X” may represent orangey red for the 
one, yellowish orange for another, and pale reddish brown for a third one. Whenever two 
agents encounter a color about which they agree on how to name it, that color becomes 
more firmly established in their mind as representative of the category denoted by the 
symbol. When one of them disagrees, the association between that color and the category 
is weakened for the other one. As illustrated by the study of Steels and Belpaeme (2005), 
this mutual alignment eventually settles on a category about which all agents now agree, 
e.g. “X” stands for orange.  

The overall result of the simulation is that both symbols and meanings converge until they 
are shared by all agents. The agents are now “aligned” in their understanding of symbols. 
They associate the same symbols (names) with the same meanings (concepts or catego-
ries). This is a crucial step in the emergence of the typically human form of symbolic 
cognition. By hearing and speaking the same names again and again when perceiving or 
thinking about a meaning, this complex meaning is “chunked” into an easy to remember 
label that can be used to support the process of reasoning.  

By hearing others use this label even in circumstances where you would not have thought 
about it, you learn more and more about the features of this concept. For example, a child 
that hears it mother call a small, furry animal a “dog”, may be inclined to use the same 
word to designate a cat, while using a different name, such as “sheep”, for a large, furry 
animal that is actually a dog as well. But when the mother expresses her disagreement 
with these naming operations, these associations will be weakened, and the child will 
eventually learn that size is a poor feature for distinguishing dogs from other animals, 
while becoming better at discriminating more subtle features, such as length of the snout 
or shape of the ears. 

In further experiments by the group of Steels, the agents even learn to align on simple 
grammatical rules by which they combine symbols into meaningful expressions. But here 
the precise mechanism is not very well understood yet… 

 

Rationality vs. Intuition 

In the human mind we can roughly distinguish two modes of thinking, which we have 
called intuition and reasoning. Many other scientists and philosophers have made that 
distinction. Cognitive scientists call the reasoning mode “symbolic” and the intuitive mode 
“subsymbolic”, “neural” or “connectionist”. The psychologist Daniel Kahneman calls the 
intuitive mode “System 1” (because it is more primitive) and the reasoning mode “System 
2” (because it came later in evolution) (Kahneman & Egan, 2011). The following table 
summarizes the differences: 
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Intuition/System 1 Reasoning/System 2 

Unconscious Conscious 

Implicit, non-verbal Explicit, symbolic 

Automatic, instinctive Deliberate, controlled 

Quick and easy Slow and effortful 

More emotional, intuitive More rational, logical 

Holistic, overall impression Analytic, individual elements 

 

Note that these differences are commonly associated with the supposedly “analytic” left 
hemisphere of the brain and the “holistic” right hemisphere. However, the difference be-
tween the two hemispheres is not as big as people used to think, with the left hemisphere 
specializing in language, and the right hemisphere in visual patterns. The more important 
difference is between individual chunks or symbols being systematically examined, la-
beled and manipulated within the global workspace (which interconnects both hemi-
spheres) and overall impressions bubbling up from the subconscious circuits, whose origin 
remains unexamined. 

The reasoning mode is associated with logic and rationality, because it is guided by ex-
plicit thinking rules that are supposed to lead to correct conclusions, and is less directly 
influenced by feelings. Rationality is sometimes defined as choosing the best possible 
solution for a problem, or making the optimal decision when confronted with a choice. 
According to that definition, people are very rarely rational. People are also very rarely 
“logical” in the formal sense of the word. There are several reasons for that. 

First, as we saw, reasoning relies on working memory and the global workspace. These 
have a very limited capacity, and using them demands much more energy than relying on 
the automatic, subconscious processes of pattern recognition and spreading activation. 
Therefore, most of our thinking will rely on intuition.  

 

Bounded rationality and cognitive heuristics 

Our limited capability for thinking through the different options and consequences has 
been called bounded rationality: we generally do not have the necessary information or 
mental capacity to make optimal decisions. Therefore, we are in general content to find a 
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solution that is good enough rather than the best possible. This form of decision-making is 
called satisficing, rather than optimizing.  

Even if our working memory would be as large as the one of a computer, we still would 
not be able to solve most problems. The reason is that exploring all possible avenues leads 
to a combinatorial explosion: the number of possibilities to consider increases exponen-
tially with the number of elements or steps to be included.  

For example, suppose you want to examine all possible situations that can be described by 
an expression consisting of 10 symbols (words or concepts). Suppose there are 1000 sym-
bols available from which to choose. You would have 1000 possibilities for an expression 
consisting of one symbol, 1000 ´ 1000 for one of two symbols, 1000 ´ 1000 ´ 1000 for 
one of three, and so on. For one of 10, this would make: 

100010 = 1030   (1 followed by 30 zeroes!) 

This is an absolutely astronomical number that even a computer would not be able to sys-
tematically investigate. Limiting yourself to grammatically or logically correct expressions 
may help, but not enough to stop the combinatorial explosion, as illustrated by the exam-
ple of all the things you can deduce about Socrates. Moreover, assuming that you can 
describe the whole world with just 1000 different types of symbols is of course a ridicu-
lous simplification (it is estimated that the average person has a vocabulary of about 
30 000 words). That is another reason why logic and rationality fail even when you use 
them to build an intelligent computer program, which can access a much larger working 
memory and faster hardware than the human brain. 

Combinatorial explosions in the number of possibilities to be explored are normally tack-
led with heuristics (Heylighen, 2014a). Heuristics are approximate methods that simplify 
the search for a good solution. They do this by a priori excluding whole ranges of possibil-
ities, and quickly jumping to conclusions without having real assurance that this is the 
right conclusion. Heuristics are not guaranteed to find optimal solutions, but because they 
make search much more efficient, they help you to find acceptable solutions (“satisficing”) 
in a reasonable time.  

An example is the representativeness heuristic, which posits that you can infer the proper-
ties of a category of things from the properties of a representative sample of that category. 

Example: suppose you are choosing a car, and considering buying a Honda. You ask your 
neighbor, who owns a Honda, about his experience with that car. The neighbor tells you 
he had a serious problem with the brakes last year. Following the representativeness heu-
ristic, you may infer that Hondas are not safe, and therefore that you should buy a different 
brand. However, it is clear that this particular problem with your neighbor’s car may be 
pure bad luck, and not representative for Hondas in general. However, given that you can 
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never get to know all experiences of all Honda owners, you must simplify the problem, 
and at a certain moment make a decision based on the limited sample that you know. 

This is an example of the kind of cognitive heuristics that we all subconsciously use to 
simplify problems for which our reasoning abilities are too limited.  

 

Cognitive biases 

Our brain did not evolve to solve logical problems, but to deal with the type of challenges 
commonly experienced by hunter-gatherers. Therefore, our mental processes are tuned to 
be particularly sensitive to potential signs of danger or opportunity, while neglecting data 
and possibilities that have no obvious relation to our survival. The result is that our “Sys-
tem 1” thinking is skewed by so-called cognitive biases. These are systematic deviations 
from rationality, in which some observations or options receive much more (or much less) 
attention than they would logically deserve (Heylighen, 2014a; Kahneman & Egan, 2011). 
There are dozens of documented cognitive biases (“List of Cognitive Biases,” 2020), each 
exhibiting a particular type of logical errors that people commonly make when perceiving, 
remembering or reasoning. Let us discuss some examples. 

We saw that the brain tends to pay special attention to new or unexpected events. This 
leads to memory biases such as the primacy effect, which notes that people remember the 
first items from a list better than the following ones, and the von Restorff effect, which 
notes that an item that stands out (e.g. because of being marked in a different color) is also 
remembered better. 

Another example is the negativity bias. This is a tendency for people to pay much more 
attention to bad news or to potential signs of danger, than to positive developments. For 
example, the news that 100 people died in a fire will attract much more attention than the 
news that life expectancy increased last year with a month, even though the latter implies 
that many more than 100 people who would otherwise have died now survived. This 
makes sense because of our in-built desire for survival: ignoring the danger of dying in a 
fire may cost you much more dearly than ignoring the fact that people live longer now. In 
the first case, there is something you may potentially do to avoid the danger. In the second 
case, there is not much that you yourself need to do. 

This bias is to some degree compensated by an overconfidence bias. Humans have a 
tendency to overestimate their own abilities to deal with problems. For example, if you ask 
people how certain they are about their answer to a question, the estimates they make (e.g. 
90% certain) are systematically larger than the actual percentage of correct answers (e.g. 
70%). They also systematically tend to underestimate the time and effort it will take them 
to finish a project. The reason for this bias is evolutionary. Being optimistic about your 
capabilities makes you invest more energy in searching for opportunities and less inclined 
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to give up, even when the probability of success is not very high. Thus, optimists tend to 
get more positive results overall than realists.  

When we combine the two previous biases, it seems people tend to behave like “paranoid 
optimists” (Haselton & Nettle, 2006): in general overconfident about their own abilities to 
avoid problems (e.g., in avoiding accidents while driving a car, or remaining healthy while 
smoking), but quick to get frightened by low-probability, external dangers (e.g., a terrorist 
attack or a plane crash). This is illustrated by the fact that most people feel much safer 
while driving than while being a passenger in an airplane, where they do not have control 
over the vehicle. In reality, flying is much safer than driving: the probability that you 
would die in a car crash is orders of magnitude larger than the probability you would die a 
in plane crash, even if you would travel every day by plane. The exaggerated fear of flying 
can be explained in part by the bad news bias: plane crashes are much more unexpected, 
deadly and spectacular than car crashes, and therefore they attract much more attention. 
Moreover, flying may appear more frightening because of our instinctive fear of heights. 
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Individual Differences 

People are different 

Up to now, we have been discussing universal human traits, such as consciousness, emo-
tion and reasoning. However, each human individual is the product of a different combina-
tion of genes and experiences, having individual values, abilities and feelings. Therefore, 
to truly understand how your own mind functions it is important to also understand in 
what way it may be different from the one of other people. While each individual is truly 
unique, some of the traits that distinguish individuals from others tend to be universal, in 
the sense that we can classify people as belonging to common personality types. Personal-
ity psychology has been studying in just what ways personalities differ from each other. 
Psychologists have developed a range of reliable tests to measure these “personality 
traits”.  

These traits cannot be classified as a priori good or bad. However, the one will fit in better 
in with a certain type of environment, and the other with a different environment. For 
example, introverts function better than extroverts when they have to concentrate on a 
difficult task alone—like studying for an exam or writing a paper. Extroverts, on the other 
hand, function better in social situations where they have to interact with lots of people—
like when networking or participating in political debates. Hundreds of traits, characteris-
tics and personality types have been used to describe people, both in psychological theory 
and in the everyday language that captures our intuition about how people behave. For 
example, we can describe a particular person using adjectives such as: smart, dominant, 
warm, slow, mild, energetic, ambitious, fun, dependable, reserved or anxious.  

 

The Big Five model of personality 

Psychologists have collected hundreds of these traits. They then used the statistical tech-
nique of factor analysis to see which traits tend to go together, and which are independent. 
That allowed them to reduce these traits to some of the most important dimensions that 
explain the largest amount of variation between people. The resulting traits are called the 
Big Five, because these five traits can be found again and again in most personality de-
scriptions. While there are many other traits, models and tests of personality, given that 
personality is really inexhaustible, the Big Five model is the one that is most commonly 
accepted as describing universal features. We will now summarize these 5 traits. They are 
easy to remember as the OCEAN acronym: Openness, Conscientiousness, Extraversion, 
Agreeableness and Neuroticism. You can do the test for yourself here:  
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https://www.outofservice.com/bigfive/ (short version) 

https://bigfive-test.com/ (longer version with more detailed assessment) 

  

Let us start with the two traits that have been known for the longest time and thus are 
perhaps the most important ones, N and E. 

Neuroticism 

Neuroticism is what characterizes people that are highly emotional, and prone especially 
to negative emotions: quick to get upset, angry, or afraid, with a regularly changing mood. 
People low on neuroticism, on the other hand, are generally relaxed, stable and show little 
emotion. They tend to remain calm even in stressful circumstances, and are difficult to 
upset. This difference is probably to some degree dependent on genes, with some people 
born to be particularly sensitive and temperamental and others to be more stoic and imper-
turbable.  

But an important part is due to upbringing: people who as babies or children were con-
fronted with difficult conditions, such as illness, war, abuse, parents that did not pay atten-
tion to them, or parents that would unpredictably get angry with them, are likely to 
develop a sense of insecurity. This means that they remain anxious, expecting bad things 
to happen even in good circumstances. They are therefore quick to react to any possible 
sign of danger or criticism. On the other hand, people who had a happy childhood, with 
parents that would dependably protect and support them when needed, will develop a 
general expectation that problems can be dealt with and therefore that there is nothing to 
worry or get upset about. 
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Extraversion/Introversion 

Extraversion means being oriented towards external events. It characterizes people that 
like to get outside stimulation, to participate in many activities, and to have many social 
interactions. Extraverts tend to be talkative, quick to react, and fun loving, but can be 
superficial. The opposite of extraversion is introversion: being oriented to inner thoughts 
and feelings. Introverts prefer quiet and peaceful surroundings. They like being alone and 
having time for reflection. They tend be aloof, thoughtful and serious, and can be shy or 
awkward in the company of others.  

It is said that the easiest way to determine whether you are an extravert or an introvert is 
by checking what you normally do when you are tired and want to relax. Extraverts relax 
by seeking company, e.g. by going to a party or to a bar to chat with others. Introverts 
relax by retiring from company, e.g. by reading a book at home or going for a walk in the 
woods. Of course, many people are “ambivert”, in between introvert and extravert, so your 
choice may depend on how you feel at that moment. 

The psychologist Eysenck has proposed that the difference between introversion and ex-
traversion would be due to the intrinsic level of activation in the brain. In introverts, this 
would be high, explaining that they are primarily inner-directed and often lost in thought. 
However, since external stimuli raise the level of activation, strong stimulation would 
produce too much arousal in the brain, making them feel uncomfortable. Therefore, they 
avoid such stimulation. Extraverts, on the other hand, feel uncomfortable when there is 
insufficient stimulation, because their standard level of activation is low. Therefore they 
seek additional stimulation to raise that level to a for them more comfortable one. 

 

The four temperaments 

The dimensions of extraversion and neuroticism can be combined to define four personali-
ty types. These types or “temperaments” are so basic that they were already known by the 
ancient Greeks, and were used to classify people throughout Antiquity and the Middle 
Ages. They were (incorrectly) associated with the preponderance of different body fluids: 
phlegm, blood, bile and black bile. That gave them their Latin/Greek names: 

1) Phlegmatic characters are calm and introverted. They rarely show any emotions, and 
are generally thoughtful, reasonable and realistic. 

2) Sanguine characters are calm and extraverted. They are pragmatic, cheerful, optimis-
tic, and like to enjoy life as “bon vivants”. 

3) Choleric characters are neurotic and extraverted. They easily get excited and angry, 
can make a big show, but are also quick to forget their anger.  
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4) Melancholic characters are neurotic and introverted. They tend to be sensitive, moody, 
withdrawn and pessimistic. 

 

Openness to experience 

Another very important personality dimension is called openness to experience. “Open” 
people are intrinsically curious, eager to learn, try out new things, and have new experi-
ences. This is typical for more intellectual, creative types, who are not content with the 
traditional ways to think or act, but always ready to explore or experiment. They are the 
ones to try out new foods, visit exotic places, learn new sports, go to contemporary art 
exhibitions, or read about scientific discoveries. The opposite types are conservative, and 
like to stay with what they know. These are the ones that tend to always order the same 
dish in a restaurant, stick to routines, and keep up traditions. They tend to be conventional, 
down-to-earth and unimaginative. 

Openness to experience seems due in part to intelligence and its concomitant ability to 
quickly learn new things (see further). It probably also signals a sense of self-confidence 
or security, since open people are not afraid of the unknown and more willing to take risks 
than the more conservative people. 

Conscientiousness 

Conscientious people are the ones you can depend on to do a job the way it should be 
done. They are disciplined, organized, neat and reliable. They stick to the plan, and per-
form the task with all necessary details, as promised to others or expected by themselves. 
The opposite of conscientiousness is impulsivity: doing things on the spur of the moment, 
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when you feel like it, without paying too much attention to precision or correctness. These 
are the people likely to miss deadlines, to be negligent, or to come up with something 
different than demanded.  

Agreeability 

Agreeability measures the degree to which people are inclined to please others, by helping 
or agreeing with them. Agreeable people are friendly, sympathetic, and sociable. Howev-
er, in a more extreme case agreeable people will deny their own needs and opinions just 
not to upset others, and they can be conformist and self-effacing. Non-agreeable people 
tend to be more selfish and assertive. They can be critical, rude and hostile. They are more 
likely to stand up for their own rights even if this leads to conflicts.  

 

Finding one's own niche 

People are different in terms of character, capabilities and preferences. Therefore, a situa-
tion in which one person feels perfectly comfortable may not fit for someone else. Initial-
ly, in childhood, people have no clear idea yet of what they might like to do in their life. 
But when they get older, they will have to make different choices about their education, 
place to live, partner, friends, job, avocations ... Hopefully, after a bit of trial and error, 
they will eventually reach a position in which they feel good: their “niche”. But that pro-
cess can be accelerated by self-knowledge. The better you know your own personality, the 
better you will know which kind of conditions suit you, so that you can optimally develop 
yourself further. The Big Five traits may help you in discovering your niche. 

For example, an introvert-calm-conservative-conscientious character may be successful 
and happy as an accountant. But that same person would probably feel very stressed if he 
had to live the life of an extravagant rock singer who is constantly traveling, gives con-
certs for big audiences, participates in loud parties, and needs to be creative in writing 
songs. On the other hand, an extravert-neurotic-open-impulsive character may love such a 
career. Then again, an introvert-neurotic-open-conscientious character may blossom as an 
artist or a poet, while an extravert-calm-conservative-impulsive character may be great as 
a salesperson.  

There is another personality scheme that is more commonly used (mostly in business) to 
find out what roles may fit a particular person: the Myers-Briggs Type Inventory (MBTI). 
It classifies people along four dimensions, thus defining 24 = 16 different “types” or tem-
peraments. There has been extensive research on what kind of job positions best fit each of 
the types. For example, according to an MBTI questionnaire I filled out, my predominant 
personality type is INTP. Recommended jobs for INTPs include professor and research 
scientist. That is exactly what I am doing, and where I get much satisfaction. So, in this 
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case at least the recommendation seems accurate. You can try out the MBTI test for your-
self in numerous sites on the web, such as:  

https://www.idrlabs.com/test.php 

 

Intelligence  

Perhaps the most important trait that distinguishes people is how intelligent they are. We 
have defined intelligence as the ability to deal with challenges by making sense of the 
situation and coming up with an appropriate plan of action. We may add that the greater 
the variety of challenges the agent can deal with, the more intelligent it is. Thus, a more 
intelligent agent will typically be able to tackle a number of additional, more “difficult” 
challenges that a less intelligent agent wouldn’t know how to deal with. 

We all know that some people indeed achieve much more in this sense than others: they 
are able to tackle very complex problems, make sense of hitherto obscure situations, or 
come up with wholly new insights, representations or strategies. Leonardo da Vinci, Al-
bert Einstein, Marie Curie, Thomas Alva Edison, Johann Sebastian Bach, Jane Austen, 
Julius Caesar, Hypatia of Alexandria, and Mahatma Gandhi are some well-known exam-
ples of such exceptionally talented people that are rightly considered as a scientific, artistic 
or political genius. Apparently, their cognition functions much better than the one of aver-
age people. On the other extreme, there are people who have great difficulty dealing with 
just the ordinary challenges we all encounter in daily life, such as finding your way in the 
city, writing someone a message or paying a bill. These include the mentally retarded and 
people suffering from dementia.  

Given that we all have essentially the same brain organization, what causes such potential-
ly huge differences in intellectual performance? Let us review the main components of 
cognitive ability. 

 

Expertise 

A first important component is the amount of specialized or advanced knowledge, or what 
may be called expertise. In practice, intelligence is useless without plenty of knowledge. 
You need to have learned a great variety of concepts, associations and condition-action 
rules that tell you what to do or what to expect under different circumstances. Learning 
requires a lot of time, effort, and undergoing a variety of experiences. Not just the quanti-
ty, but also quality of the experience is important: you must be exposed to accurate, clear 
and relevant information. This implies high-level education and training, the reading of 
good books, mentoring by true experts, and exposure to an intellectually stimulating envi-
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ronment. It is estimated that to become an expert in any advanced field (e.g. painting, 
physics, politics, chess, music…) typically takes at least ten years of hard work. This re-
quires at least sufficient motivation, discipline and patience to do that work, and an envi-
ronment that provides the right challenges, supports and feedbacks. 

 

Fluid Intelligence 

A more general component of cognitive competence, in the sense that it does not require 
specific knowledge, is what is known as fluid intelligence: the ability to solve novel prob-
lems, i.e. problems for which no knowledge is available yet, so that you cannot fall back 
on some rule you have learned earlier. The psychologist (Cattell, 1963) introduced the 
distinction between knowledge-dependent, or “crystallized”, intelligence and knowledge-
independent, or “fluid”, intelligence. Crystallized intelligence is the result of the accumu-
lated knowledge and experience that we can use to tackle problems similar to problems we 
have dealt with before. It typically increases unrestrictedly with age. Fluid intelligence is 
the quickness and versatility of thinking that is needed to solve the most complex, abstract 
and novel problems. Fluid intelligence increases during childhood, but reaches a plateau 
by the end of puberty (around 16 years) and tends to decrease with older age. 

 

IQ tests 

Intelligence is most commonly measured with the 
help of IQ tests. These combine a variety of multi-
ple-choice questions on different subjects and tasks 
domains. While none of the questions on their own 
gives a reliable estimate of intelligence, in the sense 
that they all require some specific insight or exper-
tise, the more questions there are in the test, and the 
more diverse they are, the better the total score dis-
tinguishes more from less intelligent individuals. 
This is because highly intelligent individuals typical-
ly have gathered a very broad experience, have 
learned and memorized the underlying patterns, and 
are very versatile and quick in grasping novel pat-
terns. Therefore, they tend to be better than average 
in most cognitive domains, including language, 
mathematics, reasoning, pattern recognition, and 
general knowledge.  
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The more reliable tests of fluid intelligence require prediction of abstract patterns. A clas-
sic example of such a test is called “Raven's Progressive Matrices”, in which a pattern of 
abstract pictures is shown and the subject needs to choose which other picture must be 
added (see picture). 

Initially, IQ was defined as your mental age divided by your actual age multiplied by 100. 
For example, a 10-year old child that is as advanced as what could be expected from an 
average 13-year old would have an IQ of 100 x 13/10 = 130. On the other hand, a 10-year 
old that only does as well as the average 7-year old would have an IQ of 70. But that way 
of calculation only works with children.  

For adults, the scores on IQ tests are calibrated so that the average intelligence level of the 
population is set to be 100 and the standard deviation 15. The distribution of scores around 
the average has the bell-shape of the well-known Gauss curve, as depicted below. This 
means that about 68% of people fall within one standard deviation from the average, i.e. in 
the range 85-115, about 95% in the range 70-130, and about 99.7% in the range 55-145. In 
other words, less than 0.15% of the people have an IQ higher than 145. Because there are 
so few people in the highest ranges on which to standardize tests, IQ scores above 150-160 
basically cannot be measured in an accurate way, so there is little sense in comparing IQs 
in that highest range.  

Also for more average IQs, the score on a single test is not very reliable for estimating the 
capabilities of a given individual, because the result you get may depend on your energy 
level, mood, motivation, and the particular kind of test. To get a more dependable estimate 
it is advised to take at least three different tests, in different periods, and then calculate the 
average.  
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Intelligence and success in life 

In spite of these limitations for individual results, when doing statistics for larger popula-
tions IQ scores turn out to be very good indicators of future performance. This includes 
success in education, success in professional life, eventual level of income, and even life 
expectancy (Gottfredson, 1997). Children whose IQ tests revealed them to be smart in 
1940 were much more likely to still be alive 60 years later than those who did not score as 
well on the test. This may be explained by the fact that more intelligent people know more 
about health, understand better what they should do to remain healthy, and manage better 
to foresee and deal with the type of dangerous situations that lead to accidents or illness. 
That fits in with our general assumption that intelligence prepares you to deal with a varie-
ty of challenges. In fact, IQ is probably a better indicator of future life chances than any 
other psychological measure.  

Socially, IQ is very important in the job market: the most difficult, important and best-paid 
professions, such as executive, doctor, lawyer, engineer, researcher, etc. typically require a 
high minimum intelligence level, and the higher the IQ, the higher the level a person is 
likely to achieve within the profession. People with a low IQ, on the other hand, are more 
likely to fall prey to a variety of social problems, such as unemployment, poverty, drug 
addiction, crime, and becoming a single mother (Gottfredson, 1997).  

 

Origin of IQ differences 

Differences in IQ are dependent to an important extent on genes or inheritance (Jensen, 
1998). This was established by comparing the IQ of identical twins (who are genetically 
identical) that were raised separately (e.g. adopted into different families). Their difference 
in IQ is on average smaller than the difference between non-identical twins (who are ge-
netically different) that were raised together. However, IQ is also strongly influenced by 
the social, cultural and economic environment. This is spectacularly illustrated by the 
Flynn effect: the long-term increase in IQ of the population. 

 

The Flynn effect 

In the developed countries (for which enough data are available), average IQ has been 
increasing with about 3 points per decade over the 20th century (Flynn, 2007). This means 
that people at the beginning of the 21st century were on average some 20 IQ points smarter 
than people in 1940. People with a perfectly normal IQ of 90 then would according to 
present norms merely score 70, i.e. as having a mild form of mental retardation! Since 
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people now are genetically almost identical to the people in 1940, this means that the (im-
portant) changes in environment must be responsible for this increase. 

The most probable explanation is that higher intelligence results from better life circum-
stances:  

Ø better health care (less serious illnesses that can delay or damage brain develop-
ment) 

Ø better nutrition (more proteins, fats, vitamins, minerals such as iron and iodine, 
etc. to build and support the brain) 

Ø higher levels of education.  

Ø higher cognitive stimulation by an increasingly complex environment 

This last factor may be particularly important. Indeed, our everyday world offers ever 
more information to be processed ever more quickly—in the form of advertisements, 
news items, magazine articles, movies, television, computer games, Internet, etc.—and 
this requires ever more activity from the brain, thus “training” it to become more intelli-
gent.  

However, it is worth mentioning Flynn’s own, more skeptical interpretation of his obser-
vations. In his view, what has increased is not so much our general intelligence but our 
ability to reason on a more abstract, formal level. He illustrates this with observations of 
people from non-industrial societies (such as Siberian farmers) who are very knowledge-
able, adaptive and skilled in their own domain, but who cannot seem to make the kind of 
“logical” classifications and inferences that we take for granted, because they reason 
within the concrete context they know. For example, they may classify rabbits together 
with chickens because both can be eaten, ignoring the abstract categories of “mammal” or 
“bird”. Or if told that all bears in the Arctic are white, and that Peter shot a bear in the 
Arctic, and then asked what the color of the bear was, they would answer: “Well, brown, 
of course. All the bears I have ever seen were brown!”  

Flynn concludes that the counterfactual reasoning and abstract classification that we ex-
pect in such problems is a highly advanced skill that needs to be learned. Obviously, our 
technological society puts increasingly strong emphasis on teaching such skills to its 
members. Since IQ tests typically make use of such skills, people will score higher on 
them because they have mastered these skills better, not because they have become intrin-
sically more intelligent… 

This skeptical interpretation is reinforced by a more recent and worrying trend of decreas-
ing IQ, termed the anti-Flynn effect. Possible explanations here are worse health because 
of lack of physical exercise and junk food, an overload of cognitive stimulation by Inter-
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net, smartphones and social media that reduces attention span, and the long-term trend 
that smarter people tend to have fewer children. 

 

Creativity 

Creativity is another general aspect of cognitive competence. However, it is more difficult 
to measure than IQ. Indeed, how can we objectively judge that some solution to a problem 
is more creative than another one? Sometimes creativity is measured by divergent thinking 
skills. Convergent thinking refers to systematic problem solving that converges on the one 
correct solution. This is typically measured by IQ tests. Divergent thinking, on the other 
hand, is seen in something like brainstorming, where many different possible approaches 
are proposed. Divergent thinking can be measured by the number of different “solutions” 
generated in a given time span to an open-ended question such as: how many uses can you 
think of for a brick? 

It turns out that creativity is correlated with IQ, but not exactly the same. A minimum IQ 
of about 140 seems necessary for exceptional achievement, such as the one exhibited by 
creative geniuses like Einstein or da Vinci. For higher IQs, however, there is no clear 
correlation with creativity. The openness to experience personality trait increases both 
with intelligence and with creativity. However, when analyzed more precisely, it can be 
subdivided into an “intellect” factor that more directly measures intelligence, and an 
“openness” factor that seems to point more towards divergent thinking and creativity. 

 

Giftedness 

Giftedness is defined as a person’s potential for exceptional intellectual achievement. It 
can be seen as a combination of unusually high intelligence, creativity, and a strong drive 
to learn and thus make cognitive advances (in domains such as art, science, literature, 
politics, etc.) (Jacobsen, 2000; Silverman, 2012).  

A gifted person exhibits a typical personality profile, characterized by the following traits: 

• Cognition: excellent problem-solver, makes unusual associations, original ideas, 
vivid imagination, fast learner, good memory 

• Feelings: sensitive, intense, passionate, “overexcitable”, sense of humor 

• Motivation: ambitious, risk-taking, very curious, very broad interests, persistent 
when interested, perfectionist 

• Social relations: non-conformist, independent, feels different from other people, 
feels empathy and compassion for others, has strong sense of ethics and justice 
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Unfortunately, the gifted potential is often not realized. This is in part because gifted peo-
ple need support from their social environment, which they don't always get because they 
are not being recognized as gifted. In their relations with others, highly gifted individuals 
tend to question authority and accepted wisdom, as they prefer to think for themselves. 
This may obviously get them in problems in society, as illustrated by Galileo’s conflict 
with the Catholic Church. They also often feel alienated or out of step with other people. 
Others rarely understand their advanced reasoning or deep intuitions, and may consider 
them strange or arrogant if they voice their insights. Failure to realize the potential can 
also happen because gifted people can be emotionally insecure, and therefore doubt so 
much about their goals and abilities that they never manage to realize what they are capa-
ble of. 

Another common problem is that the gifted may not be recognized as such: they have a 
too broad range of interests, and thus do not fit the “expert” or “nerdy” stereotype that 
society has of smart people as being exceptionally good in some specialized technical 
domain, such as mathematics, chess or engineering. Because of these stereotypes they 
rarely recognize themselves as gifted, and therefore usually do not understand why they 
seem to be so different from others. This applies in particular to gifted women, who fit 
even less well in the nerdy stereotype. They often feel lonely or misfit, and tend to accept 
dismissive views of others. Other common problems are that because of their very wide 
range of interests they do not know what to focus on, that they can be so perfectionist that 
they never finish their work, that they have unrealistic expectations of others, and that they 
can be emotionally and physically too sensitive. While psychologists have found no evi-
dence for the widespread notion that genius and madness are related, these common prob-
lems of the gifted may explain why they are sometimes perceived as such… 

 

The g-factor 

The g-factor (“g” stands for “general”) is the most general factor underlying intelligence, 
creativity, IQ and all forms of cognitive ability (Jensen, 1998). It seems in practice similar 
to what we have called fluid intelligence, and is probably the basis for giftedness.  

The g-factor is derived statistically, as the factor that all tests of mental ability have in 
common. Such a factor exists because different test scores are all positively correlated, 
including tests of apparently very different abilities such as spatial insight, verbal fluency, 
general knowledge, extent of vocabulary, technical understanding, mathematical ability, 
abstract reasoning, pattern recognition, creativity, divergent thinking, and even emotional 
intelligence. In practice, this means that someone who has a more (or less) than average 
creativity is also likely to have a more (or less) than average vocabulary, spatial insight, 
verbal fluency, etc. The interpretation is that all these abilities, while measurably different, 
make use of a common core, the general cognitive ability or g-factor. If that factor is 
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stronger (weaker) than average, then most of these abilities will also tend to be stronger 
(weaker) than average. 

The g-factor can be interpreted as a measure of neural efficiency: how well does the brain 
process incoming information? It is positively correlated with a number of physical-
psychological characteristics:  

• brain volume 

• energy efficiency of the brain (more intelligent people require less energy to per-
form a given task once they have had a little training with it).  

• size of working memory 

• reaction speed (more intelligent people react more quickly on very simple tasks, 
such as pushing a button if a word they are shown represents an animal) 

These observations have led to a number of neural hypotheses to explain the differences in 
g between individuals, looking for physical characteristics of the brain that may lead to 
increased efficiency: 

• glia: these support cells that bring energy to the neurons have been found to be 
more numerous in Einstein’s brain 

• myelin: this fatty substance that provides electrical insulation around neural con-
nections (axons) may explain why electrical signals propagate better in some 
brains. Together with the glia, myelin occupies a sizeable part of the brain, possi-
bly explaining why more efficient brains also tend to be larger. 

• neural plasticity: easier formation of connections (synapses and axons) between 
neurons; mice genetically engineered to develop neural connections more quickly 
appear to be behave more intelligently. 

• metabolism: more efficient energy production and distribution, e.g. because of 
more small blood vessels in the brain; fluid intelligence decreases in old age when 
atherosclerosis makes blood circulation more difficult  

Most likely, several of these characteristics and others all play a role. Understanding them 
better may help us to design interventions, such as mental and physical exercises, diet, 
supplements, “smart” drugs, and lifestyle changes that boost our mental capabilities. In a 
further chapter, we will review a number of proven techniques to improve physical capa-
bilities. These are also likely to affect mental ones, given that brain and body cannot really 
be separated. 
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Human Needs and Happiness 

Fitness and Human Needs 

Evolution tells us that all living organism have an in-built desire for fitness, i.e. the ca-
pacity to survive, develop, adapt and reproduce. When they realize this capability, they 
have reason to feel good, physically as well as mentally. That is because their body and 
mind are prepared to deal with any challenges they are likely to encounter. Fit agents are 
ready to solve problems and evade dangers, while benefiting from opportunities to ad-
vance and become even better. But when they fail to achieve fitness, they will feel bad. 
That is because then they have reason to fear that they will not be able to cope with the 
challenges, and that they may die as a result. Therefore, being fit, in the evolutionary sense 
of the word, is the most fundamental value driving life, while feeling good, or “well-
being”, is the signal that you are achieving that value. 

However, depending on the organism, its environment and its way of life (niche), there are 
many different ways to achieve fitness. For a mussel that is living in the sea, being fit 
means having a strong shell that protects you against predators, being well attached to 
some rock so that the waves cannot throw you around, and being able to efficiently filter 
plankton from the seawater. The requirements for humans, who evolved as hunter-
gatherers trekking in small groups across the savannah, are obviously very different.  

Psychologists have studied the most general requirements for people to feel good and be 
psychologically healthy. For example, you need to have sufficient water not to be thirsty, 
sufficient company not to feel lonely, and sufficient intellectual stimulation not to be 
bored. Human needs are defined as instinctive desires for those conditions that are re-
quired for our well-being. Satisfying these needs is what drives or motivates us to do 
things. For example, hunger, which can be defined as the frustration of our need for food, 
motivates us to eat. Thus, needs are implicit, inborn values that direct our actions. 

 

Maslow’s hierarchy of needs  

There have been many psychological theories that list basic human needs or motivations. 
Probably the most well-known one was proposed by the humanist psychologist Abraham 
Maslow (Heylighen, 1992; Maslow, 1970). What characterizes Maslow’s approach is that 
he orders the needs in a hierarchy, from lower to higher. The lower needs are considered 
to be the most basic or urgent ones. That means that they must be satisfied before the 
higher ones come into play.  
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More generally, Maslow distinguishes two types of needs: deficiency needs and growth 
needs. A deficiency is something specific you lack. A deficiency need is satisfied as soon 
as the lack is removed. For example, hunger is a deficiency of food that is satisfied as soon 
as you have eaten a good meal. A growth need, on the other hand, is a desire to “grow” or 
“develop” as a person, i.e. to advance and become better. Growth needs are never com-
pletely satisfied: they continue to motivate and drive us, because there never comes a time 
where you have reached perfection, or developed all you can. 

Let us then review Maslow’s need hierarchy, from lowest to highest: 

1) Physiological needs: these are the conditions that your body requires for its survival. 
You cannot survive without water or food, or in a situation that it too hot or too cold. 
Therefore, in a life-endangering situation, such as a famine or a fire, the first priority 
will to escape the fire or find food. 

2) Need for safety: once your immediate physiological needs are satisfied, the priority 
will be to evade any remaining danger, and find a situation in which you can feel safe 
without constantly having to worry that something bad may happen. For example, if 
you live in a war-torn country, you may seek refuge in a more peaceful place. 

3) Need for belonging: assuming your life is safe, the next priority will be to have good 
social relations, to be surrounded by other people that can support you, to have friends 
and loved ones, in other words to feel part of a group, family or community. 

4) Need for esteem and self-esteem: as a member of a social group, you will want more 
than just some friends to hang out with, you would like to be respected for who you 
are, and to have reason to be proud of your achievements. In other words, you would 
like to be esteemed by others as well as by yourself. 

5) Need for self-actualization: after the previous deficiency needs have been satisfied, it 
is time to focus on the continuing need for growth. Self-actualization is defined as the 
realization or actualization of your inherent potentials. More concretely, it means on-
going development, doing everything you can to become a better person, through life-
long learning and accumulation of wisdom and experience. 

6) Need for self-transcendence: this last need was not part of Maslow’s original hierar-
chy, but in his later work he suggested that this would be the ultimate stage of devel-
opment. Self-transcendence means putting your personal concerns aside to focus on 
something greater than yourself, like humanity, nature, or the cosmos. In the process, 
self-transcenders may have what Maslow called peak experiences, in which they feel 
part of a larger whole. 



- 134 - 

Note that the order in which the 
needs emerge is not rigidly fixed. 
In some cases, like during a 
bombardment, the need for safety 
may trump the need for having 
enough food, while for some 
people, the need to be respected 
may come before the need to have 
friends. What is important to 
remember is that there are more 
basic or urgent needs that must be 
satisfied before higher needs start 
to drive behavior. 

 

 

The characteristics of self-actualizing people 

A self-actualizing person is one whose on-going need for self-actualization (including 
self-transcendence) is being satisfied. Reaching this level requires having satisfied all the 
lower-order, deficiency needs. According to Maslow, this is the most psychologically 
healthy type of person.  

Independently of his theory of motivation, Maslow made a study of the most fulfilled, 
mentally healthy people he could find. His list of self-actualizers included historical fig-
ures such as Abraham Lincoln, Baruch Spinoza, Albert Einstein and Eleanor Roosevelt, as 
well as contemporaries that he selected for the absence of any signs of mental problems, as 
well as positive signs of self-realization. He found that these people shared many traits. 
These together define the self-actualizing personality type (Kaufman, 2020; Maslow, 
1950).  

In terms of the Big Five, we can summarize these findings by noting that self-actualizing 
people have very low neuroticism and high openness to experience. We can understand 
that in the following way: their stable emotional basis allows them to be flexible in their 
thoughts, beliefs and feelings and thus ready to question their assumptions. This can be 
compared with a tree that has deep roots and a solid trunk on which grow many flexible 
branches that will survive any storm by bending with the wind while remaining solidly 
attached. Neurotic or insecure people, on the other hand, tend to compensate for the deep 
uncertainty they have about themselves by sticking to rigid norms and beliefs.  
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Another way to summarize the attitude of self-actualizers is that they have already 
achieved what is asked in the traditional “Serenity Prayer”: 

God, grant me the Serenity to accept the things that cannot be changed, 
the Courage to change the things that should be changed, 
and the Wisdom to distinguish the one from the other. 

In addition, Maslow found a number of more specific characteristics, including: 
• Acceptance. Self-actualizers accept their own human nature with all its flaws, without 

feeling ashamed. The shortcomings of others and the contradictions of the human 
condition are accepted with humor and tolerance. 

• Continued Freshness of Appreciation. They can appreciate again and again the basic 
things in life. A sunset or a flower will be experienced as intensely time after time as 
it was at first. They have an “innocence of vision”, like that of an artist or a child. 

• Spontaneous and natural. They show their true self, rather than behaving how society 
expects them to be. 

• Accurate perception of reality. Self-actualizers are able to judge situations correctly 
and honestly. They are very sensitive to the fake and dishonest, and are more likely to 
perceive things without biases or distortions. 

• Purpose or Mission. They feel they have a mission to fulfill in life, i.e. some task or 
problem beyond themselves that they want to pursue.  

• Autonomy. They do not rely on external authorities or other people to form their opin-
ions. They tend to be resourceful and independent, relying on their own judgment. 

• Humanitarianism. They have a genuine desire to help the human race and feel one 
with humanity. 

• Democratic attitude: they do not discriminate on the basis of status, gender, age, or 
race and are willing to listen to and learn from anyone who knows something they do 
not know. 

• Peak experiences. They occasionally have experiences of bliss, harmony, and deep 
meaning, in which they feel at one with the universe. 

• Creative Spirit. They approach things in a playful, creative manner, experimenting 
with things and ideas rather than sticking with the traditional way to do things 

• Profound interpersonal relationships. They get involved with a few intimate friends 
and loved ones rather than entertaining many superficial relationships. 

• Comfort with solitude. They value solitude and are comfortable being alone 
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Why is self-actualization so difficult to attain? 

According to Maslow’s theory of needs, self-actualization should result from the satisfac-
tion of all the deficiency needs. Once you feel safe, accepted and respected by your com-
munity, you should automatically move on to self-actualization. However, Maslow found 
that self-actualization is a rather rare occurrence. On the other hand, the satisfaction of all 
basic needs later in life seems rather common, at least in the developed world. Therefore, 
we need to explain why most people seem to remain stuck in deficiency mode, trying to 
get ever more food, safety, friends, respect etc., even though they should have more than 
enough.  

For example, physiological and safety needs should be satisfied as soon as you have a 
reasonably comfortable place to live in; they do not demand that you should live in a pal-
ace. Similarly, the need for belonging should be satisfied if you are loved by a few people; 
they do not require that you should be loved by everybody. Whatever people have, most of 
them just want more of the same: more friends, more money, a bigger house, a more ex-
pensive car, a higher status… without ever being satisfied. Therefore, they never reach 
self-actualization. A likely explanation for this inability to let go of lower-order preoccu-
pations is insecurity. 

Insecure people are uncertain about their ability to satisfy their needs. They tend to worry 
about something going wrong and about being unable to address the problem. That is why 
whatever they have achieved as yet does not seem sufficient. They need constant confir-
mation that they are doing well and will be able to cope. That confirmation only seems to 
come if they make some further gain with respect to their efficiency needs, such as a raise 
in their wage or in their status.  

Insecurity is essentially similar to neuroticism, which is the opposite of self-actualization. 
It is characterized by not being able to fully relax, tending to overreact to minor or imag-
ined threats, constantly desiring things you do not have, not being satisfied by the ones 
you do have, while feeling a need to always justify yourself towards others because you 
think they may disapprove of you. 

 

The origins of insecurity 
 
“Life is best organized as a series of daring ventures from a secure base” —John Bowlby 

 

Probably the most important source of insecurity was explained by Bowlby’s theory of 
secure attachment (Bowlby, 1988). Babies and small children are completely dependent 
on their mother, father or other caregiver for the satisfaction of their needs. Ideally, that 
caregiver accurately senses when they need something and then reliably provides the de-
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sired remedy, for example, food when they are hungry, warmth when they feel cold, or 
comfort and protection when they feel frightened. In that case, the child will develop a 
secure attachment to its mother or other caregiver. That means that the child knows that 
it can rely on the mother to help and protect it whenever it needs it: it has no reason to be 
anxious or uncertain.  

However, if the mother is not systematically available when the child needs it, or does not 
systematically provide the needed remedy, then the child will develop a chronic sense of 
anxiety or insecurity. For example, the baby may be left in a room alone where it cannot 
be heard when it cries, or the mother may try to comfort it with cuddles when it is actually 
just hungry or ill, or the mother may feel too depressed to deal with a crying baby, or get 
angry at it. If that happens recurrently, the child (and later adult) will develop a pattern of 
insecure attachment: it does not fully trust others to satisfy its needs. 

The difference between security and insecurity is reinforced when the baby turns into a 
toddler that can explore the environment on its own. Whenever the child encounters some-
thing that frightens it, like for example a strange machine or a dog, its instinct is to run 
back to its mother or caregiver for protection. If the mother dependably comforts the child, 
the child will have the feeling that it has a “secure base” to go back to in case of trouble: 
i.e. a place where it is safe and supported, no matter what problem it is confronted with.  

Therefore, it will not be afraid to continue exploring. As it gradually learns how to deal 
with the problems it encounters, it will become increasingly self-confident and independ-
ent, and ready to venture out ever further. Eventually, it will feel capable to satisfy its 
needs on its own, without requiring any secure base outside itself. Note that this style of 
childcare is typical of hunter-gatherers, who let children freely play and explore, but who 
are always ready to give the child what it needs (Schön & Silvén, 2007).  

This development towards self-actualization will be prevented if either the mother is not 
always available to comfort the child, or stops the child from exploring on its own. In the 
latter case, the child gets the message that the outside world is too dangerous, and that the 
child would never be able to deal with the problems by itself. Moreover, the child will 
then not learn how to deal with these problems. Both cases create a feeling of insecurity. 

The younger the age at which a feeling of insecurity is created, the longer that feeling will 
tend to last. But also the duration of the sense of insecurity counts. If the child grows up in 
an environment that is effectively uncertain, dangerous and frustrating of basic needs, like 
for example in a situation of poverty, discrimination, mental or physical abuse, war, or 
deprivation, then its insecurity is even more likely to extend into adulthood, and thus pre-
vent self-actualization.  

On the other hand, a happy childhood will lay the foundation for a stable, secure, self-
actualizing personality. If such people are confronted in later life with a harsh frustration 
of their basic needs, like for example in a Nazi concentration camp, then they may still 
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come out with their positive attitudes basically intact (as we will illustrate in the last chap-
ter with the case of Viktor Frankl). 

 

Happiness 

While Maslow did not really address the issue, we may expect that satisfaction of all their 
needs would make people happy, and that self-actualizers would be much happier than the 
never satisfied, insecure people. But what precisely is happiness and what produces it 
(Diener & Biswas-Diener, 2008; Lyubomirsky, 2008)? Philosophers traditionally distin-
guish two approaches to achieving happiness: 

1) Hedonism: here happiness is defined as maximizing the amount of pleasant feelings, 
such as enjoying success, sex, tasty food, or wine, while minimizing the amount of 
unpleasant feelings, such as frustration, pain, hunger or fear.  

2) Eudaimonism: here happiness is defined as leading a productive life that is meaning-
ful and gives fulfillment. According to Aristotle, you can achieve eudaimonia (flour-
ishing) by working hard, cultivating your virtues, and challenging yourself to become 
a better person. 

At first sight, these approaches seem opposite: seeking pleasure seems difficult to recon-
cile with working hard and being virtuous. Moreover, both can be criticized for not really 
making people happy. The hard working eudaimonists seem to have little time left to truly 
enjoy themselves. On the other hand, the hedonists’ search for pleasure may lead them to 
indulge in overeating, alcohol or drugs, activities that are known to make people unhappy 
rather than happy.  

However, it must be noted that, after the first high, drugs such as heroin or alcohol pro-
duce more unpleasant sensations in the longer term. A hedonist would argue that what 
counts is the overall balance: the sum of all pleasures minus the sum of all pains. A 
positive balance can only be achieved in a healthy, natural way, not by artificial means 
such as drugs, sex addiction or overeating. Therefore, cheap thrills stand in the way of 
hedonic happiness. 

Still, there is a more serious problem: there is a maximum amount of pleasure your brain 
can experience. Once you reach that ceiling, positive feelings get saturated, and will have 
to come down again to their normal level. For example, no matter how much pleasure you 
got from eating that tasty ice cream, eating a second ice cream is not going to give you the 
same amount of pleasure. And eating a third ice cream may actually make you feel sick.  

More generally, pleasure does not last. Whatever creates joy when you first get it, the 
feeling will saturate and you will eventually get used to the thing that gave you so much 
pleasure. For example, getting a new car may initially make you very happy because of its 
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more comfortable and powerful steering. But after a few months this will seem ordinary, 
and driving the new car will not give you more pleasure than you had with the old car.  

This getting used to new conditions can be illustrated by a famous study (Brickman et al., 
1978) that measured the happiness of people that had just won the lottery and compared it 
with people who had become paralyzed after an accident. Not surprisingly, the lottery 
winners felt much better than before, while the accident victims felt much worse. But six 
months later, the difference had largely vanished, and both lottery winners and victims felt 
more or less like before the life-changing event.  

Thus, your level of happiness or pleasure just tends to adapt to new circumstances, and go 
back to its standard level. Increasing happiness above the standard requires a new 
achievement. Therefore, people are driven to again and again seek pleasure. But whatever 
pleasure they get will not last, so that they become frustrated again. This endless succes-
sion of pleasure followed by dissatisfaction that keeps you searching for more is known as 
the hedonic treadmill. It is as if you are a hamster in a wheel, running all you can towards 
happiness, but actually just remaining in the same place. 

Is there a way to get out of the treadmill and acquire enduring happiness? Self-
actualization in a way synthesizes eudaimonia and hedonic pleasure. The pleasure of self-
actualization comes from the feeling of continuing “eudaimonic” development instead of 
separate achievements. The happiness is generated by moving forward: every small step 
generates pleasure, which unfortunately does not last. However, each step is followed by a 
next step and a next one, and so on. Therefore, the injections of pleasure are nearly con-
tinuous. Moreover, the more meaningful the steps, in the sense of the more they contribute 
to becoming a better, more “virtuous”, more secure person, the more lasting the enjoy-
ment. For self-actualizers, happiness is found in the journey, not the destination. That is 
because there is no final destination: everything can always be improved further.  

 

The flow state 

The principle that happiness can be produced from continuing advance is supported by the 
theory of flow. The concept of flow was developed by the psychologist Mihaly 
Csikszentmihalyi (Csikszentmihalyi, 1990) to describe a particular state in which people 
feel unusually good. Csikszentmihalyi discovered this state through the method of “expe-
rience sampling”. Volunteers are given a little gadget that beeps at random moments. 
When they hear the beep, they are supposed to note down how they feel, and what precise-
ly they are doing at the moment. By analyzing the data collected in this manner, 
Csikszentmihalyi found a recurrent pattern in the activities that people are doing when 
they feel at their best. He called that pattern “flow”, because it was as if people were mov-
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ing smoothly forward towards some goal, being totally immersed in the activity, while 
forgetting all worries or needs outside the activity.  

The type of activity would vary. It could be playing tennis, climbing a mountain, having 
an interesting conversation, performing a piece of music, producing an artwork, or repair-
ing a bicycle. It could be either work or fun. But flow-generating activities were all char-
acterized by the following conditions: 

1) Clear goals: no uncertainty about what to do. For example, when playing tennis, the 
goal is clear: the ball needs to get back over the net so that the opponent cannot reach 
it. 

2) Immediate feedback: the moment an action is performed, the result is visible, so that 
the person can correct any possible deviations from the goal. For example, the tennis 
player immediately sees where the ball is going to hit the ground.  

3) Challenges in balance with skills: the goal is challenging or difficult to attain, thus 
requiring full concentration, but the person is sufficiently skilled to attain that goal.  

 

This last condition deserves some explanation. If you plot the difficulty or challenge level 
of a task against a person’s skill in performing that task, then you can distinguish three 
zones (see figure on the left). In the zone where the difficulty is clearly larger than the 
skill, the person would feel anxious, because there is a great chance of failure. In the zone 
where the skill is much larger than the difficulty, the person would feel bored, because the 
task would be too easy and insufficiently challenging. But in the “flow channel” in be-
tween, where skill and difficulty roughly match, the person would feel fully focused. For 
example, a game of tennis is most enjoyable if the two players are about the same level. If 
one is much better than the other, the game will be boring for the stronger one, and frus-
trating for the weaker one. In a somewhat more detailed model of flow (see second figure 
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on the right), it is added that it is not sufficient for skill and difficulty to match if both of 
them are low, but that they should be high enough to create real interest in the activity. 

These flow principles may explain why the continuing self-development that characterizes 
self-actualization feels good. They also explain why people during flow feel in control, 
self-confident, and able to reach their goals—thus making them forget their anxieties and 
insecurities, at least for the time being. 

However, flow also accompanies activities that do not contribute to self-actualization or 
need satisfaction, such as playing computer games. These games are designed specifically 
with the flow conditions in mind, by proposing (artificial) challenges that are clear, and set 
at a level that is just reachable given the player’s skills, while increasing that level as soon 
as the player becomes more skilled. Add to that the immediate feedback you get when you 
make a move in the game, and the activity becomes so engrossing that it is difficult to stop 
playing. This is a more general problem with flow-producing activities: they are so engag-
ing that people may become addicted to them. This may lead to exhaustion, neglect of 
other, potentially more important, tasks, and a general waste of time if the activity is not 
intrinsically constructive.  

 

Rumination 

Why is flow so effective in making people feel better even in situations where it does not 
satisfy any real needs? Most people are not living in the here and now, the way they feel 
when in flow, but thinking about other things. They tend to be worrying about the future, 
desiring things they don’t have, feeling guilty or ashamed about things they have done in 
the past, wondering what others think about them, or reflecting about how to make a good 
impression on those others (Wright, 2017).  

Such thinking that cannot be stopped or controlled, typically about frustrated desires and 
things that did or could go wrong, is called rumination (in Dutch: “piekeren”). It takes the 
form of a little voice inside your head that criticizes you and tells you what to do and what 
not to do. The more insecure the person, the more these thoughts are likely to be negative, 
and make the person feel bad, but also the more difficult it will be to stop such rumination.  

The fact that people cannot stop thinking is demonstrated by experiments that measure 
brain activity in different circumstances. When someone is performing a task (e.g. mental 
calculation, examining pictures, or listening to music), the brain regions specialized for 
that task are activated. But when no task is given, a number of regions that have to do with 
memory, planning, self-concept and social interactions become activated instead. This part 
of the brain that is most active when there is nothing specific to focus on is called the 
default mode network (DMN). It seems to provide the basis for rumination.  
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Flow is probably the easiest way to escape from rumination. When people are in flow, the 
DMN is largely deactivated. That may explain why experience sampling finds that people 
typically feel most happy when they are in flow. However, as we noted, flow can be trig-
gered by intrinsically unproductive activities, such as computer games, that lead to addic-
tion. This is therefore not necessarily a good method to increase long-term happiness, i.e. 
eudaimonia or self-actualization.  

 

The benefits of mindfulness 

There is a very different method to switch off the DMN: meditation. We discussed the 
standard method of meditation, where the attention is continuously focused on a single 
stimulus, such as breathing. Doing that activates other parts of the brain than the DMN. 
But there is an easier method to stop rumination: mindfulness meditation. As we saw, this 
means becoming aware of all the different thoughts and sensations that pass through your 
body and mind, but without letting any of them take control of your consciousness. 

Mindfulness makes it easier to relax and let go, even when strong stimuli such as pain or 
fear demand attention—for example, when you are in a dentist’s chair. It has been shown 
that mindfulness meditation is very effective in combating the negative effects of pain, 
trauma and other sources of psychological stress (Ludwig & Kabat-Zinn, 2008). This is 
achieved simply by keeping consciousness in the role of outside observer of these and 
other feelings, instead of the pain being experienced as a core component of the “self”, i.e. 
a feeling that dominates the workspace and constantly demands attention.  

On the positive side, mindfulness makes it easier to attend to all the small, positive feel-
ings—such as the perfume of a flower, the warmth of the sun or the comfort of a soft mat-
tress—which may seem less important, but which are also continuously streaming into the 
workspace. Thus, mindfulness meditation is an effective method to increase overall well-
being. It is a helpful way to prevent obsessive thoughts or rumination, in which the mind 
tends to run around in circles, worrying about things you typically cannot do anything 
about. 

More generally, the advice is to more often be in the present: stop your mind from con-
stantly being preoccupied with anything except the here and the now. Fully experience and 
savor the sights, sounds, smells and feelings that surround you. 

 

Positive emotions 

In a healthy, “natural” setting, people have more positive emotions than negative ones. 
There is a feature of the human mind called the “positivity offset”: if nothing special hap-
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pens, we tend to feel good by default. The reason lies in the asymmetry between positive 
and negative emotions.  

Negative emotions such as fear or anger are triggered by some specific problem: a danger, 
an accident, an insult, a loss, a failure, … They focus the attention on that problem, so that 
mind and body are mobilized to address it, e.g. by fleeing the danger, fighting the attacker, 
or repairing the damage. But that narrow problem focus means that the mind closes itself 
off for things outside of the focus. Thus, it may miss opportunities, or develop a skewed 
view of the situation. 

Positive emotions, on the other hand, broaden our field of awareness. They make us open 
to new possibilities to learn, discover resources, or make friends. That is because when 
there is no urgent problem to be addressed, it is good to look around, play, explore, and 
most generally try out new things that may turn out to be better than the old ones. Accord-
ing to Barbara Fredrickson’s “broaden-and-build theory of positive emotions”, the reason 
we tend to feel good by default is precisely because that feeling motivates us to explore 
and learn (Fredrickson, 2009). That may explain why self-actualizing people are constant-
ly trying to learn, while insecure people tend to ruminate and focus on problems. 

 

The lessons from happiness research 

The domain of positive psychology (Carr, 2004; Seligman, 2002) grew out of the “human-
istic” psychology propounded by Abraham Maslow, Viktor Frankl, Mihaly Csikszent-
mihalyi and others. Its aim is to study how people can develop positive traits, such as 
creativity, wisdom or happiness. Since the word “happiness” tends to be interpreted differ-
ently by different people, these psychologists prefer to use the more scientifically sound-
ing term subjective well-being (SWB). SWB means that the person feels well, 
independently of objective circumstances. This is to avoid the problem of people who 
“objectively” seem to have everything they need but still feel depressed and suicidal. 

In spite of its name, SWB can actually be measured rather objectively, simply by using 
questionnaires that ask people how well they feel in their present situation. A more sophis-
ticated method is to ask them which emotions from a list of common positive and negative 
emotions they experienced in the last few days. The number of positive ones minus the 
number of negative ones then establishes their SWB score. The different methods give 
generally rather similar results, so the precise question is not that important when gather-
ing data about large populations.  

There have been thousands of surveys worldwide that included at least one question that 
measures SWB. For example, people have been asked how satisfied they are with their life 
or how well they feel. The possible answers are expressed as numbers, on a scale that 
typically runs from 0 = worst possible to 10 = best possible. These data have been collect-
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ed and analyzed in the “World Database of Happiness”, which was started by the sociolo-
gist Ruut Veenhoven at the University of Utrecht (Veenhoven, 1997). The general result is 
that most people feel relatively happy, confirming the positivity offset. 

However, as can be expected, their level of happiness depends on their objective life con-
ditions. Not surprisingly, worse conditions such as poverty, illness, suppression, or war 
tend to produce worse SWB scores. Therefore, happiness varies quite a bit from country to 
country, with the highest scores typically achieved in peaceful, wealthy, social-democratic 
regions, such as North-Western Europe, Australia and Canada, and low scores in countries 
that are poorer, less democratic and torn by conflict, such as Ukraine (see map). 

 

By calculating the correlations between SWB and different objective conditions, either 
averaged for a country or for individuals, it is possible to determine which conditions most 
contribute to happiness (Diener & Biswas-Diener, 2008; Veenhoven, 1997). These largely 
correspond to the satisfaction of the basic needs:  

health: unhealthy people tend to feel less happy, because the basic physiological condi-
tions for their well-being are not satisfied 

safety: people feel less happy when they live in dangerous conditions, e.g. in regions with 
a lot of crime, conflict, or the threat of war 

wealth: poor people tend to feel less happy because they do not have the means to satisfy 
their needs. As people (or countries) become wealthier, their happiness level increases. 
However, the added happiness diminishes with increasing wealth and eventually reaches a 
ceiling: very rich people are not significantly happier than people with just a good income. 
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This confirms Maslow’s theory: you need to be wealthy enough to satisfy your deficiency 
needs, but once the deficiency is gone, there is little sense in wanting more of the same. 

participation: people feel happier when they have friends, are in a relationship, or are 
members of various associations or communities, such as sports clubs, churches or trade 
unions, in other words when their need for belonging and social interaction is satisfied. 
They also feel happier when they can help others (Lyubomirsky, 2008), something we will 
discuss later as our instinct for altruism. 

equality: happiness is higher in countries with low inequality. As could be expected, peo-
ple who are being discriminated or suppressed feel unhappy. However, in highly unequal 
societies, even the richest and most powerful feel less happy, perhaps because they feel the 
constant threat of competitors trying to take their place, as we will discuss further in the 
section on status and hierarchy. 

education:  more highly educated people are generally happier, perhaps because they 
better understand their situation and can make wiser choices, and because their need for 
intellectual growth is satisfied. 

freedom and autonomy: to be happy, people should feel they have control over their life, 
can make autonomous decisions and express themselves freely. There is less SWB in 
totalitarian and collectivist countries, or for people in subordinate positions who have to 
obey orders and cannot decide for themselves what to do. 

meaning: people are happier when they have the feeling that their life has purpose and 
meaning and that their activities contribute to a larger whole, such as family, society or 
nature. This confirms the philosophy of eudaimonia or self-actualization. We will discuss 
this further in the last chapter. 
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Health and Fitness of the Body 

Physical well-being 

We saw that physical health is one of the major conditions for mental health or happiness. 
This is to be expected given that body and mind cannot be separated, and that the brain 
initially evolved to direct and coordinate the movements of the body. Therefore, we must 
heed the classic Latin injunction Mens sana in corpore sano: a healthy mind in a healthy 
body. Yet, health is more than the absence of diseases, just like happiness is more than the 
absence of deficiencies.  

A truly healthy body is moreover physically fit, in the sense that it can perform a wide 
range of movements without feeling pain or getting exhausted. Fit people have an abun-
dance of energy, endurance, power, speed, and flexibility. They are strong and resilient 
rather than frail or fragile. More generally, they have a great capacity to cope with physi-
cal challenges, such as falling, recovering from infections, surviving cold exposure, going 
for a long time without food, escaping from a fire, saving someone from drowning, or 
trekking long distances through the wilderness. While they may rarely need these skills in 
modern life, their fitness gives them a reserve capacity that makes a real difference in 
situations of increased demands, such as illness or accidents. For example, for older and 
sick people, their level of fitness (as measured e.g. by muscle strength, flexibility of joints, 
lung capacity, or ease in getting up from the floor) is the best predictor of how long they 
will survive (De Vany, 2010).  

Physical fitness is moreover the basis for mental fitness. Your bodily strength and adapta-
bility make you feel more self-confident, safe and secure. The upright posture, energetic 
movements and well-proportioned body that come with fitness create a positive impres-
sion in other people, who will be more likely to take you seriously, thus helping to satisfy 
your esteem and self-esteem needs. The better circulation of blood and oxygen through 
your body will provide more energy to your brain, so that you can think more clearly.  

The physical exercise you do to develop your fitness will moreover release “Brain-
Derived Neurotrophic Factor” (BDNF), a protein that triggers the growth of new neurons, 
thus increasing your brain plasticity. But the body-mind connection goes both ways. These 
new neurons will not survive unless they are recruited for new functions, that is, unless the 
challenge that triggered their growth is not only physical (like running on a treadmill), but 
also mental (like learning how to perform some complex movement).  

Animals used for experiments, such as mice, are normally kept in an empty cage, where 
they have little opportunity to train physical or mental skills. A so-called enriched envi-
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ronment provides them with a variety of challenges, such as toys, exercise wheels, lad-
ders, and a larger number of individuals to interact with. It has been shown that enriching 
the mice’s environment increases both their physical and mental well-being: it stimulates 
the creation of new neurons and synapses, rejuvenates their brain function, strengthens 
their immune system, reduces the incidence of cancer, and generally extends their life (van 
Praag et al., 2000).  

 

 

 

Challenging the organism 

The example of enriched environments illustrates a general principle for mental and phys-
ical well-being. To achieve optimal health, it is not sufficient to provide the resources that 
satisfy deficiency needs. The mice in ordinary cages had all they needed to survive: shel-
ter, food, water, safety, and even company. But the mice in enriched cages were moreover 
challenged, physically and mentally, to use and develop their capabilities, e.g. by running 
in a wheel, crawling through a tube, or pushing around a ball. That stimulated them to 
“actualize their potentials”. It thus made them healthier and longer living. 

There are several reasons why challenges strengthen the organism (Heylighen, 2014c). 
One is a learning effect: to get better in something, you need to get feedback (reinforce-
ment) on how you are doing. And that you can only get by actually doing it. The more 



- 148 - 

complex the activity and the environment in which you do it, the richer the feedback, and 
thus the more there is to learn. As we saw, the combination of challenges and feedback 
leads to flow, which itself is a strong drive to continue the activity, and to get ever better at 
it.  

Another reason for the effectiveness of challenges is that organisms have evolved to save 
resources. In natural circumstances (unlike in modern life), you can never be certain that 
you will be safe from danger, hunger, thirst, cold or other stresses that drain your reserves 
of energy. Therefore, the body is programmed by natural selection to as much as possible 
save those reserves. That means that it will not spend them unless challenged to do so. 
Thus, it will not use it reserves of calories, proteins, vitamins and minerals to build bones, 
muscles or brains if that is not strictly necessary.  

The body will even break down and recycle muscles and bones when these are not chal-
lenged by physical forces. This happens for example with people who have been staying 
for a long time in a hospital bed, or in a space station with its lack of gravity. Similarly, 
older people who stop being intellectually active will be the first to lose their cognitive 
capabilities. This principle that unused capabilities deteriorate is known as “use it or lose 
it”.  

Being challenged, on the other hand, signals the organism that it should invest its re-
sources in building capacity to deal with similar challenges in the future. The philosopher 
Friedrich Nietzsche formulated the principle eloquently, though a bit too strongly, as 
“That which does not kill me, makes me stronger.” Another somewhat exaggerated 
formulation is the “no pain, no gain” saying of body-builders. Challenges should not go so 
far as to actually hurt the organism (or nearly kill it): they should merely push the organ-
ism to optimally mobilize its resources.  

A good way to achieve this is with challenges that are intense, but brief and varied. Long, 
repetitive challenges, like running marathons, lead to adaptation: the body learns just how 
much resources it needs for the job, and will not invest anything more in building extra 
capacity (De Vany, 2010). High Intensity Interval Training (HIIT) is based on a number of 
short sprints or other exertions where you go to maximum capacity, i.e. until you nearly 
collapse, interspersed with periods of rest just long enough to come back to normal. This 
training method has been shown to build capacity much more quickly and effectively than 
long, slow aerobic exercises. 

A corollary of the mobilization principle is that the organism should have plenty of re-
sources to build strength with. Therefore, you should make sure that your body gets all the 
nutrients it needs, as well as sufficient rest to build its strength and restock its resources. 
Thus, a healthy diet and regular sleep and relaxation are essential for any fitness-building 
regime. To get a more concrete idea of what constitutes a healthy combination of foods 
and challenges, we can find inspiration in our hunter-gatherer ancestors. 
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Lessons from hunter-gatherers 

Natural selection has shaped our body and mind for life as hunter-gatherers (Lieberman, 
2014). We saw that our ancestors have been living in that way for millions of years during 
the Paleolithic, while agriculture only appeared about 10 000 years ago. Therefore, our 
genes have not really had the time to adapt to the lifestyle of farmers, and not at all to 
adapt to our present lifestyle as office workers: they still prepare us for a life of hunting 
and gathering. 

This means that there is a fundamental misadaptation between our present lifestyle and the 
one that our genes expect. This discrepancy can explain a host of so-called “diseases of 
civilization”: coronary heart disease, obesity, cancer, diabetes, Alzheimer, depression, 
chronic fatigue, anxiety, ADHD, etc. (Carrera-Bastos et al., 2011). These diseases are 
largely absent in hunter-gatherers, showing that they are not part of our natural constitu-
tion. They needlessly degrade our body and mind, while significantly reducing our life 
expectancy and sense of well-being. We may combat them by reintroducing those ele-
ments of the Paleolithic lifestyle that best fit our present circumstances (De Vany, 2010; 
Durant, 2013; Sisson, 2013).  

First, we may note that the life of a hunter-gatherer is a sequence of smaller and larger 
challenges, positive as well as negative, with the main characteristic that most challenges 
are unpredictable, of short duration, and of extremely diverse type and intensity. In con-
trast, agricultural and industrial societies prescribe a highly regulated life, where tasks and 
duties are predictable, constant, and rule-bound. 

While Paleolithic challenges could be very stressful, e.g. running away from a bear, falling 
from a tree or crossing an ice-cold river, this stress is typically acute, i.e. intense and of 
short duration (seconds to hours). The rush of adrenalin is followed shortly by a pleasura-
ble feeling of relief. The stress of modern life, on the other hand, is typically chronic, i.e. 
of low intensity but long duration (weeks to years). Examples are waiting for an evalua-
tion report, preparing a dissertation, or enduring the daily traffic jams. This produces con-
tinuously high levels of the stress hormone cortisol. Such enduring cortisol levels break 
down muscle, suppress the immune system and promote obesity, anxiety and depression. 

The modern approach to tackling challenges is based on formulating far-away goals, de-
tailed planning to reach them, discipline and regularity in implementing the plans, and a 
strong sense of duty in order to keep on track and stick to the plan. This entails a constant 
worry about whether you are doing the right thing. Hunting and gathering, on the other 
hand, cannot rely too much on planning, since it is impossible to predict precisely where 
or when a significant opportunity (e.g. prey to catch, or fruit to collect) or danger (e.g. a 
predator) will be encountered. This leads to a more spontaneous, opportunistic style of 
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problem solving, characterized by features such as intuition, improvisation, exploration, 
adaptation, and play. 

There is plenty of evidence that this more playful HG style of living is what our brain was 
actually selected for, and what it is best at. This leads us to a first recommendation for a 
happy and healthy life: 

Play, explore and try out new things: don't let your life be governed solely by routines, 
plans, rules and obligations, but experiment with new challenges and explore new places, 
ideas, activities and things, in a playful, spontaneous, adventurous manner. The best inspi-
ration may come from how children play and explore, always being ready for something 
new to try. This makes sure that you constantly learn new skills and are ready to take up 
unexpected opportunities, while increasing rather than eroding your sense of mental and 
physical capability. New challenges and a playful attitude moreover are a powerful anti-
dote against boredom, rumination, and depression. 

 

A healthy diet 

There is no specific human diet and our organism can adapt to very different types of 
food. Yet, it is probably a good idea to eat more like hunter-gatherers ate, that is to say, a 
wide variety of natural foods: vegetables, meat, fish, fruit, nuts, eggs, ... These contain 
high concentrations of all the important nutrients that the body needs to grow and repair 
itself: proteins, fats, carbohydrates (in relatively small amounts), vitamins, antioxidants, 
minerals and fibers. With this kind of food there is no need to count calories: it will help 
you to build muscle, and even lose fat (especially in combination with intense exercise). 
That is in part because these foods, because of their high concentration of fibers, proteins 
and micronutrients and their slow digestion, will quickly satiate you, i.e. satisfy your hun-
ger, while keeping you satiated for a long time. 

On the other hand, it is recommended not to eat much from those common modern foods 
that had no equivalent in Paleolithic times: grain-based products (bread, rice, corn, cereal, 
pasta...), sugar, most vegetable oils, and especially so-called junk food: highly processed 
and easy to digest preparations with typically lots of additives. These include soft drinks 
(with or without sugar), cookies, doughnuts, sweets, chips, most prepackaged meals and 
hamburgers. These foods contain lots of calories, but little nutrients and fibers, and often 
plenty of “anti-nutrients” (substances that interfere with your metabolism). 

Particularly dangerous are the foods with a high glycemic load. These contain a lot of 
easily digestible carbohydrates (sugars, starches) that are quickly converted to high levels 
of glucose in the blood (De Vany, 2010). This leads to the release of a lot of insulin in the 
blood. Insulin drives the absorption of glucose by the cells and its conversion to fat. Thus, 
insulin makes the glucose level in the blood drop again, making you feel tired and hungry, 
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and inclined to eat more of such food in order to feel energetic again, after which your 
energy level drops again. A chronic activation of this process of glucose and insulin levels 
going up and down produces “insulin resistance”: your cells no longer react to insulin 
release by absorbing excess glucose, so that potentially toxic glucose levels build up. This 
is the first sign of diabetes and the “metabolic syndrome“, which is a precursor of most of 
the present diseases of civilization, including obesity, coronary heart disease, cancer, 
chronic inflammation and Alzheimer. 

It is further recommended to skip meals from time to time. Hunter-gatherers did not eat at 
fixed times of the day, and sometimes went hungry for a day or more, but then compen-
sated by “feasting” with a big meal. The practice of “intermittent fasting” without reduc-
tion in total amount of calories has been shown to significantly improve a variety of health 
indicators, such as cholesterol and glucose levels, triglycerides, and obesity. Fasting be-
comes easier with the Paleolithic kinds of food listed above, because these provide long 
lasting reserves of nutrients and energy, so that you do not feel hungry quickly. 

 

The berries, herbs and nuts eaten by hunter-gatherers contain a lot of anti-oxidants. These 
protect the organism by neutralizing the free radicals formed by metabolic processes, 
sunlight, pollution, and physical activity. Industrially grown fruits and vegetables general-
ly contain lower concentrations of anti-oxidants than wild ones, because these plants did 
not have to protect themselves from harsh weather conditions. Therefore, it is wise to take 
additional anti-oxidants in concentrated forms, like in supplements, (green) tea, coffee, 
dark chocolate, spices (such as turmeric, cinnamon and ginger), garlic, extra virgin olive 
oil and red wine (see photo). The same applies to vitamins, minerals, and other plant poly-
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phenols, the substances that give fruits and vegetables their range of colors. A good rule of 
thumb is to choose natural foods that are high in such intense colors, like dark green, yel-
low, orange, red, and purple (see photo). These foods have many protective properties, not 
just anti-oxidant, but anti-inflammatory, anti-carcinogenic, and anti-microbial. 

 

Natural movement 

Let us then derive some recommendations from the hunter-gatherer lifestyle about physi-
cal exercise. First, rather than sitting the whole day behind a desk, you should move regu-
larly according to the principle of “power law” variation: plenty of rest, lots of low 
intensity activity such as walking, cycling or swimming, regular medium level activity, 
and from time to time a short burst of very high intensity activity, such as sprinting, jump-
ing, or lifting heavy weights (De Vany, 2010; O’Keefe et al., 2011). 

Avoid repetitive, intense and lengthy training such as jogging or power training many 
hours a week: such overtraining tends to break down rather than builds up muscle tissue, is 
unhealthy in the long run, and anyway boring and difficult to sustain for the rest of your 
life. Marathons and similar extreme exertions in particular are counter-indicated: the con-
tinuing aerobic exertion uses up the proteins in muscle mass, floods the body with free 
radicals and the stress hormone cortisol, and gives the body the signal to store more fat as 
energy reserves for future exhaustion. 

Make your exercises as varied and as interesting as possible, taking inspiration from the 
kind of movements that hunter-gatherers or children tend to do. These natural movements 
include walking, running, climbing, swimming, throwing, catching, balancing, chasing, 
escaping, jumping, crawling, lifting, carrying, and wrestling. Instead of using exercise 
machines that only allow a single type of movement, use a variety of objects, such as 
stones, chairs, tree trunks, etc., to lift, push or pull: the changing balance of forces stimu-
lates body and mind to become better coordinated.  
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The more complex and realistic the physical challenges, the better the joint development 
of brain, nervous system, muscles, and bones. This makes you more adaptable and better 
prepared for unexpected situations, such as emergencies. It thus increases your self-
confidence and sense of being in control. Erwan Le Corre has developed a sophisticated 
philosophy and practical method, called MovNat (i.e. “Moving Naturally”), for building 
such bodily skills (Le Corre, 2019). For a stunning demonstration of these natural move-
ments, you can watch one of his videos: 

 https://www.youtube.com/watch?v=m61t3ObnSP0 

To find true complexity of challenges, it is best to exercise in nature, e.g. climbing rocks 
and trees, running on irregular terrain, swimming in the sea, or balancing on branches (as 
illustrated in the video). Another way to increase complexity and challenge is to work with 
other people, whose reactions are much more difficult to predict than those of passive 
objects or exercise machines. This includes team sports such as basketball, football or 
volleyball, and one-on-one sports, such as tennis, badminton or martial arts. My personal 
favorite is judo, where during a fight all parts of the body need to act continuously in an 
intelligent and coordinated way, to either defend against the opponent’s unpredictable 
overtures, or to find an opening for attack yourself.  

 

Exposure to Nature 

Another lesson from our evolutionary past is that humans are not made to live in highly 
artificial surroundings, such as offices or streets full of traffic. Therefore, it is good to 
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spend as much time as possible in nature, whether exercising or relaxing. If that is diffi-
cult, you should at least change your environment so as to make it appear more “natural” 
(e.g. by putting plants in your office, or a poster with a forest landscape). Dozens of stud-
ies on biophilia (our inborn attraction to nature) have shown that this increases mental and 
physical health, happiness, and relaxation (Wilson & Kellert, 1984). Biophilia explains 
why people in hospital rooms with a view on trees recover more quickly than those with a 
view on buildings, why neighborhoods with less greenery tend to have higher crime rates, 
and why people living in areas of outstanding natural beauty tend to be happier.  

Attention Restoration Theory proposes that mental fatigue can be reduced and concentra-
tion improved by looking at natural scenes (Kaplan, 1995). The capacity of the brain to 
focus on a well-defined stimulus or task, such as on a computer screen, is limited. Focus-
ing too long results in 'directed attention fatigue'. But the variety of soft, subtle stimuli in a 
natural setting, such as a forest, lets the attention wander freely and diffusely, thus allow-
ing it to relax. 

Yet, nature is not just something to look at, but to experience in the body (Sisson, 2013). 
The challenge principle advises to expose your body to the elements: walk (or even run) 
barefoot, use minimal clothing or supportive material, take hot and cold baths/showers or 
saunas, don't be afraid to go out in bad weather... The human body is not only made to 
withstand these physical stresses, it is stimulated by them to become stronger. For exam-
ple, barefoot walking strengthens muscles, tendons and general coordination, reducing the 
probability of developing acute or chronic problems, such as flat feet, knee injuries, or 
backache. Cold baths have been shown to boost the immune system, while saunas promote 
the release of "heat shock proteins" that protect and repair damage in the body's cells. 

Do not be afraid of dirt: modern society tends to be obsessed by hygiene, reminding us to 
constantly wash, clean, shower, and disinfect. However, our immune system must learn to 
distinguish dangerous pathogens from innocuous germs and own cells, and to effectively 
fight the pathogens. To achieve that, it needs exposure to a variety of common micro-
organisms. Without such exposure from an early age, you are likely to develop an immune 
system that is badly prepared for the really dangerous germs. According to the hygiene 
hypothesis (Weiss, 2002), the present explosion in the number of allergies and auto-
immune diseases is due to the fact that exaggerated hygiene has produced an immune 
system that is oversensitive and therefore mistakenly attacks harmless allergens or own 
cells rather  than the normally ubiquitous microbes.   

Moreover, typical products used for hygiene, such as soaps, shampoos, deodorants and 
antiseptics, are full of irritant and potentially toxic chemicals. Common soil micro-
organisms, on the other hand, live symbiotically on our skin and in our intestines, helping 
to protect us from serious disease. Epidemics typically do not spread through contact with 
"dirt", but through social interactions (such as breathing in the air that someone else 
breathed out a minute ago), helped by weakened immune systems. 
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Regularly catch sunlight (without getting burned of course): sunlight is necessary for our 
skin to produce vitamin D, which according to recent research plays a much more vital 
role than previously thought, e.g. in supporting the immune system, preventing cancer, 
and building strong bones. Moreover, lack of (sun)light has been shown to be a cause of 
depression. This is particularly important in winter, when sunlight is too weak for vitamin 
D production. The resulting lack of vitamin D and reduced immunity explains why the 
"flu season" typically extends over the darkest months. 

Finally, do not forget to rest, relax or sleep whenever you feel the need: your body and 
mind need time to recover from the exertions, repair damage, and build new capabilities. If 
you can avoid it at all, don't force yourself to follow a tight schedule: you will not become 
more productive by working longer hours and constantly being on your guard, but merely 
exhaust your reserves. A good night of sleep (at least 7-8 hours), a relaxed game or chat 
with friends, or a diverting vacation will boost your energy and creativity, making you 
much more productive in the long run. 
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Selfishness and Cooperation 

Evolutionary selfishness 

Evolution selects organisms to care for their own survival and reproduction. To achieve 
that, they need to maximally obtain the necessary resources, such as food, water, shelter, 
mates, energy... Other organisms that try to obtain these same resources are therefore seen 
as competitors. For example, a chicken that picks up grains is competing with the other 
chickens that try to eat these same grains. Since there is normally only a limited amount of 
resources available, those who are best at gathering them will win the competition, and be 
most likely to survive. Therefore, organisms will do their best to outcompete others, so 
that it is them and not their rivals that survive and produce offspring. Thus, organisms are 
initially programmed by their genes to be selfish, i.e. to care only about their own benefits, 
to the detriment of others (Dawkins, 2006).  

They will certainly not be inclined to help these others, i.e. be altruistic. Helping not only 
consumes their own limited energy or resources, it will moreover strengthen their com-
petitors, so that these rivals become more effective in consuming the remaining scarce 
resources. Therefore, the most primitive drive in all living systems, including humans, is 
to care just about oneself, and to fight off or exploit rather than help others. 

However, while this instinct for selfishness clearly dominates the behavior of individually 
living animals, such as tigers, snakes, or flies, it does not explain the behavior of animals 
that form cooperative groups, such as wolves, bees, or humans. In such social species, 
there are compensating instincts for altruism, solidarity and cooperation. In order to under-
stand the emergence of social systems, we will need to understand where these pro-social 
drives come from. 

 

Humans as social animals 

A first thing to note is that humans, just like their apelike ancestors, are by nature social: 
they live in groups. This distinguishes them from most other animals, such as cats, black-
birds, snails, or crocodiles. However, being a member of a group does not yet make an 
animal altruistic. Many animals, such as sheep, wildebeest, birds or fish, congregate in 
large herds, swarms, or shoals, but this for very selfish reasons (Dawkins, 2006). When 
there are predators around, the ones in the middle of the herd are least likely to be isolated 
and killed. Therefore, it is to the benefit of an individual to be surrounded by as many 
other individuals of the same species as possible, without this implying any kind of coop-
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eration between these individuals. It is also to the benefit to do as the others do, and for 
example start running if some other members of the herd have spotted a predator and run 
away from it.  

Humans too seem to have inherited some of this “herd behavior” in blindly following the 
behavior of the group, even when there is no good reason for that. For example, if there is 
food available distributed around different tables or counters, people often tend to join a 
long queue of people waiting to serve themselves at one of the counters, without doing the 
effort to explore and discover that there are other counters that offer equally good food but 
for which you don’t have to wait. 

A social system is more than a mass of undifferentiated individuals doing the same. In 
such a social grouping, we interact with specific individuals in specific ways, establishing 
specific relationships of collaboration or mutual help. This requires overcoming selfish-
ness to some degree. Evolutionary theory proposes different reasons for the evolution of 
altruism or cooperation in animals and humans (Dawkins, 2006).  

The simplest mechanism is called kin selection. This is based on the idea that natural 
selection is really about the selection of genes rather than individuals. That means that it 
would be advantageous for an individual to give up personal resources, or even life, if that 
would be beneficial for the survival of that individual’s genes. That is why parents tend to 
sacrifice themselves for the benefit of their children, or grandparents for their grandchil-
dren, because these will carry on their genes to the next generation. If also explains why 
people to a lesser extent are ready to support other family members or “kin”, such as sib-
lings, cousins, or nephews, who to some degree carry the same genes. Thus, people gener-
ally prefer to help family members rather than people to whom they are not related, a 
tendency known as nepotism. 

But this does not yet explain the very sophisticated mechanisms of cooperation that exist 
in human societies. It also does not explain the genuine altruism, compassion and solidari-
ty with others who are not family members. We do have an instinct for helping others 
when they are not capable to do things for themselves, e.g. because of disease, tiredness, 
lack of skills. To understand this, we must review the strengths and weaknesses of cooper-
ation. 

 

Synergy and solidarity 

In many cases, working together can achieve more than working alone. That happens in 
situations where the task is too large or too complicated for a single individual. For exam-
ple, wolves hunting in packs can kill much larger animals, such as moose, than if they 
would be hunting alone. More generally, cooperation is beneficial in situations where 
there is synergy between the actions of different individuals. Synergy means that the total 
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amount of resources produced when working together are larger than the sum of resources 
that would be produced if each one would work on their own. For example, half a dozen 
hunter-gatherers might either kill a 2000 kg mammoth when working together, or half a 
dozen 100 kg deer when hunting each on their own. Similarly, a number of people work-
ing together may be able to build a bridge over a river by lifting a tree that is too long and 
heavy to be moved by any person alone. Therefore, cooperative groups will achieve more 
and do better than groups of selfish individuals.  

Another benefit of cooperation is solidarity. Sometimes individuals for reasons outside 
their control, such as accident, injury, or illness, simply cannot do what is necessary. Per-
haps you were unlucky and came back from the hunt without any catch, so that you have 
nothing to eat. Or you are just too old and weak to still participate in the hunt. To avoid 
people becoming the victim of such circumstances, hunter-gatherers share the proceeds of 
their foraging expeditions fairly among all members of the band.  

The benefits to everybody are obvious, because even the best hunter may be incapacitated 
by an accident, and thus have to fall back on such solidarity from the others. The same 
principle applies to our modern social security to which everyone who can afford it con-
tributes, so that those who cannot still can count on financial support in case of unem-
ployment, illness or old age. Such solidarity is not a modern invention, but based on an 
instinct of compassion and fairness that we share even with many social animals, who will 
similarly come to the rescue of members in need. 

 

How free riders undermine cooperation 

In cases of synergy or solidarity, everybody profits from the collective effort. Therefore, 
everybody should be motivated to contribute to that effort. However, perhaps the tree 
needed to build a bridge can be lifted with the effort of just ten people, while the eleventh 
just pretends to lift without doing any real effort. Or perhaps one of the hunters hides the 
carcass of an animal so that he does not have to share it with the others, while he would 
still come to eat from the meat caught by those others.  

Such an individual who profits from the effort of others without doing anything in return 
is called a free rider. This name originally referred to people who don’t pay for the public 
transport, e.g. when taking the bus, but count on the others to pay enough so that the buses 
continue to run. Because of people’s genetic tendency to selfishness, there will always be 
a temptation to be a free rider, so as to get the benefits of cooperation, but without the 
costs.  

Free riders exploit the investment of others in order to get more than their fair share. In the 
more extreme case, they include cheats, thieves, and bullies, who force others to give them 
what they want. The biggest problem with free riders is not so much that there will always 
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be some of them, but that their example will tempt others to do the same. Indeed, if John 
gets on the bus without paying, then why should I pay? If my neighbor does not partici-
pate in the cleanup of the neighborhood, then why should I? If so many people evade their 
taxes, then why should I pay mine? Let the others do the dirty work, I’ll just profit from 
their efforts...  

However, the more people reason like that, the heavier the burden becomes on the ones 
that are still doing the cooperative effort, and the less they will be inclined to carry on that 
burden. As a result, the cooperation breaks down, until the benefits are gone for everyone, 
including the initial free riders. Thus, free riding is a strategy that is self-defeating in the 
long term, although it remains attractive in the short term. Therefore, any social system 
based on cooperation must have effective mechanisms to suppress free riding; otherwise, 
free riding will spread and make the system disintegrate. Such mechanisms form the foun-
dation of human society. 

 

Reciprocal altruism 

The simplest method to control free riding, which is already present in animal societies, is 
called “reciprocal altruism” or “tit-for-tat” (Axelrod, 2006; Dawkins, 2006). The idea is 
simply that you only cooperate with or help others that do the same with you. Thus, you 
may lend your lawnmower to your neighbor, but you expect that when you need some-
thing, the neighbor will help you in the same way. If the neighbor repeatedly asks things 
from you, but does not return the favor, you will simply stop doing anything for him. 
Thus, the neighbor’s “free-riding” is cut short as soon as you notice that he does not recip-
rocate. The general rule is that you cooperate with the cooperators, but defect from the 
defectors.  

We all have such an instinct for reciprocity. When somebody does something for you, 
you will feel that you are in that person’s debt, meaning that you feel obliged to do some-
thing in return. However, if you have had many such exchanges with a certain person, you 
develop a trust that she will help you sooner or later, and therefore there is no need for 
immediate repayment. This is the basis for relations of friendship, where you just know 
that you can count on the other one to help, without needing to keep track of who did what 
when. This ensures that free riders won’t make real friends, and thus be excluded from the 
benefits of cooperation.  

Reciprocity is also the basis for barter, in which one particular good or service is ex-
changed for an equally valuable one. With the invention of money, this is extended to 
buying and selling, where a good is exchanged for an equivalent sum of money. Thus, 
reciprocal exchange is the basis for the economic transactions that make up a market. Free 
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riders in this case are the equivalent of thieves, confidence tricksters or frauds, who take 
something without contributing an equivalent value in return. 

The problem with reciprocity is that you need to have previously interacted with someone 
to be sure that they can be trusted. In many cases, you interact with someone for the first 
time, so that you lack the experience necessary to trust that person to reciprocate. For 
example, you may buy a second-hand car from someone you don’t know, and worry that 
that the car is not worth the money you paid for it. Perhaps the person you are buying from 
is a cheat, i.e. a free rider? This uncertainty is common in large groups, such as our mod-
ern society, where you simply cannot know everybody.  

 

Reputation and ostracism 

The simplest solution to the free-rider problem in this case is reputation. You may not 
have interacted with that person, but others have, and they may tell you whether s/he is to 
be trusted. Exchanging “gossip” is a very common and natural method used by human 
groups to warn others about potential free riders. Someone who systematically does not 
reciprocate, cheats, steals or exploits others will get a bad reputation. As a result, no one 
will want to cooperate with that person, thus effectively excluding the cheater from any 
social benefits. On the other hand, someone who is always helpful will develop a very 
good reputation. That means that others will be eager to do things for that person. That 
explains why acquiring a good reputation, appreciation, or honor is such a strong drive for 
most people, and why Maslow included esteem in his list of basic needs. 

However, a bad reputation may not be sufficient to stop the worst offenders, such as 
thieves, muggers, or murderers, who use criminal methods to extract benefits they don’t 
deserve. In hunter-gatherer bands, the group as a whole will decide about some form of 
punishment for such behavior that hurts the collective. This starts with criticizing and 
ridiculing the offender, continues with ostracism (excluding the offender from social 
interactions), expulsion from the group, and, in the worst case, killing the offender.  

This may explain why ridicule and exclusion from social activities, even without physical 
punishment, are experienced as very painful: in a hunter-gatherer band, these would have 
been the first steps towards actual expulsion, which was likely to result in death since a 
human alone in the wilderness was exposed to much greater danger than one supported by 
the group. This may further explain why people who are systematically made fun of or 
ostracized in their class or work group sometimes get so desperate they commit suicide, 
even though their “crime” may be nothing more than behaving differently from the group 
norms.  

In hunter-gatherer bands, crimes and other serious deviations from the cooperative norms 
are dealt with case-by-case, guided by the band members’ intimate knowledge of the per-
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son and situation, and by general moral “instincts”, e.g. for fairness and reciprocity. With 
agriculture and civilization, however, groups become too large and interactions too com-
plex to rely on such intuitive judgments. Here the implicit moral norms, which e.g. prohib-
it hurting, killing, stealing, cheating or lying, are eventually formulated as laws that apply 
in principle to everybody in the same way, while the judgment and punishment is per-
formed by specialized people or institutions, such as the courts and the police. 

 

Division of Labor 

Synergy is in general easier to achieve by combining complementary skills. That means 
that each one does what s/he does best, thus contributing to a specific part of the common 
task. For example, to cook a nice dinner, one person may prepare the salad, another one 
cooks the meat, and a third one prepares the dessert. For a more complex task, like build-
ing a car, you need dozens of people specialized in constructing or assembling very specif-
ic components, such as tires, frame, seats, steering installation, etc. The more specialized a 
person is in a specific task, the more efficient that person will be in performing that task, 
but the less efficient in performing a different task. Therefore, complex tasks, like in the 
factory assembly of cars, are best performed by a diverse range of specialists working 
together. This subdivision of a complex task in several more limited tasks performed by 
different people is called the division of labor. 

Individual specialization tends to evolve spontaneously. If, for whatever reason, Sally is 
better at providing a particular service, more people will tend to ask Sally for that service. 
This will make her spend more time doing that job, thus getting more experience with it, 
and thus becoming even better at it. This in turn will make even more people ask Sally for 
that service, which will eventually make her even more expert at it.  

The original reason for Sally being better than average at the task, say accounting, may be 
because of inherent talent or because of specific personality traits, such as conscientious-
ness, as we discussed previously. But the reason may also be a pure coincidence. Perhaps 
Sally read an old book on accounting that she found in her attic, and when some friends 
heard about that, they asked her to help with their accountancy problems. When Sally’s 
advice turned out to be good, the friends recommended consulting Sally to others, eventu-
ally starting Sally out on a career as accountant… 

Such specialization leads to the development of distinct functions in society. As we saw 
when discussing the birth of civilization, the division of labor led to specific professions, 
such as farmer, scribe, priest, notary, plumber... These roles tend to go with different “so-
cial identities” that characterize groups within society. That means that people have dif-
ferent expectations of how a member of a particular group, such as nurses or soldiers, are 
supposed to behave, or which features they exhibit. For example, nurses are typically 
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expected to be female, kind and patient, while soldiers are expected to be male, strong and 
fearless. But, of course, there can be kind, female soldiers, and strong, male nurses.  

As society becomes more complex, the number of roles and functions increases. However, 
this growing differentiation also demands more integration, or more specifically, coordina-
tion: the different experts need to collaborate efficiently, so that they can work as a system 
rather than as a bunch of isolated individuals. That requires efficient channels of commu-
nication, and clear agreements about who does what when and where.  
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Social Norms 

Social rules and norms 

The suppression of free riding, crime and conflict as well as the coordination of special-
ized activities require a system of rules or norms. These specify what should be done and 
what should not be done by the different members of the group. These rules prohibit ac-
tions that are deemed negative to society, such as stealing, cheating, or lying. They impose 
other actions that are deemed positive, such as helping someone in need, serving in the 
army, or bowing down to the king. They more generally specify goals and values that 
individuals are supposed to strive for, such as being generous, polite, properly dressed or 
conscientious.  

They also facilitate coordination between the actions of different individuals, by specify-
ing procedures, standards, and priorities for how to do things. For example, the coordina-
tion of vehicle movements requires traffic rules. These specify e.g. that vehicles should 
drive on the right hand side of the road, stop for a red light, and give priority to vehicles 
on main roads. 

As we saw, individual actions are governed by condition-action rules that have the form:  

 if condition X holds, then perform action Y.  

The same applies to social actions that are regulated by various habits, traditions, proce-
dures, laws and conventions. Here are some examples of these myriad social rules (which 
we will henceforth call “norms”) that we all take for granted: 

Ø if you are in a restaurant, then you order something from the menu 

Ø if the waiter brings you the bill, then you pay (at least) the sum that is on the bill 

Ø if you meet an acquaintance, then you greet her 

Ø if someone gives you something, then you say “thank you” 

Ø if the traffic light jumps to red, then you stop 

 

Institutions 

Norms are organized in an elaborate system of mutually dependent rules that specify what 
people should do in a variety of social situations. To prevent free riders from evading the 
rules, this rule system must be complemented by a control system that ensures that the 
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rules are effectively obeyed. For example, the police may monitor whether people stop for 
a red light, and give them a fine if they do not. 

Such an established system of rules, norms and controls that regulates social interaction is 
called an institution. Note that an institution in this sense does not refer to a specific or-
ganization consisting of individual people—such as a scientific institute, the Belgian gov-
ernment, or the Brussels police. In its more general, sociological sense, an institution is a 
system of generally accepted traditions and conventions that organize society. Examples 
of institutions are language, religion, the law, morals, money, and the market.  

The function of an institution is to create synergy and prevent free riding, conflict, misun-
derstandings and other sources of friction (Harari, 2014; Wright, 2001). For example, 
language makes it possible to communicate effectively; money and the market facilitate 
the exchange of goods and services; the education system ensures that people acquire the 
necessary knowledge to function well in society; and law and religion discourage crime 
and antisocial behavior.  

 

The dark side of norms and institutions 

In principle, norms and institutions should make life better for everyone. However, most 
of these rules are not the product of systematic reflection about what is the best way to 
organize society, but of the accumulation of habits, traditions and conventions. Just like 
organisms, norms and institutions evolve by variation and selection. When new variations 
arise, the ones that fit in well with their environment will be kept, while the others will 
eventually disappear. The environment of a norm is society as a whole. This includes 
human individuals with their specific capabilities, emotions and instincts, as well as all the 
already established rules, institutions, and organizations. “Fitting in” with society can be 
achieved by creating synergy between social activities and thus benefiting everyone. But a 
norm can also fit in by merely confirming people’s prejudices, beliefs and desires, by 
complementing already established norms and institutions, or by benefiting particular 
groups or organizations that are in power.  

That means that norms and institutions can evolve that are adapted to the existing social 
system, but that are indifferent or even detrimental to human well-being (Heylighen et al., 
2018). Relatively harmless rules can be found in rituals or superstitions that make people 
do things that have no real effect, such as praying for the health of people in hospitals or 
avoiding black cats. But certain norms and institutions, such as fundamentalist religions or 
totalitarian ideologies, can make people perform extremely harmful activities, such as:  
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• war, ethnic cleansing and genocide, 
• human sacrifices, or more generally offerings of people, animals or other precious 

resources to the gods,  
• suicide terrorism, 
• honor killings in which a member of the group is murdered for transgressing some 

social norm, like not marrying the partner selected by the family 
• killing of people who have abandoned their religion or questioned some religious 

norm (“heretics”),  
• harmful ways of treating one’s body (e.g. self-flagellation, genital mutilation, 

unnatural beauty standards like artificially induced long necks or small feet),  
• puritanical suppression of sexual enjoyment,  
• immense projects (e.g. pyramids, palaces, temples) that consume scarce human 

resources just to reinforce the symbolic social order (Campbell, 1991) 
• exhaustion of scarce natural resources for the mere perpetuation of the economic 

system. 

 

Status and hierarchy 

We saw that with the advent of civilization, the egalitarian culture of hunter-gatherers was 
replaced by a hierarchical organization with a nearly absolute power concentrated in the 
hands of a ruler, such as a king, pharaoh or emperor. Like institutions in general, hierar-
chy has both a light and a dark side. A hierarchical organization is useful to manage com-
plex projects, like in a company, government, or army. The manager at one level can 
direct and coordinate the activities of the more specialized employees at the level below, 
without needing to know exactly how they do their job, while resolving any disagreements 
or misunderstandings that may arise. Thus, hierarchical organization can increase synergy 
and reduce conflict.  

However, the hierarchy that emerged in the early states was based on power, not on effi-
cient management: the strongest one would simply grab the power to command the ones at 
the level below. These commands were generally not for the benefit of society, but for the 
benefit of the ones at the top. This desire for power is actually very ancient, going back to 
our ape-like ancestors.  
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In many social animal species, the individuals in a group arrange themselves in a pecking 
order, from the strongest to the weakest. That means that the dominant ones, at the top of 
the ranking, have priority in getting access to food, mates or other resources. The submis-
sive ones at the bottom are lucky if any scraps are left. This happens for example with 
chickens, where the ones higher up in the hierarchy will attack the ones lower by pecking 
them and thus chasing them away, so that they can get to the food first. That is where the 
term “pecking order” comes from. Therefore, it is crucial for an animal’s fitness that it 
would try and reach the highest rank (status) that it can achieve within the hierarchy.  

To move up in the pecking order or status hierarchy, you need to challenge, fight and 
beat others that are higher in status, so that you can take their place. But if you lose a chal-
lenge from someone below you in the hierarchy, then you move down. This is extremely 
stressful for the loser, who suddenly loses access to a lot of resources, and may die as a 
result.  

Chickens, wolves, baboons, and chimps establish such hierarchies. Human hunter-
gatherers, in spite of their close relation to chimps, apparently do not. The reason seems to 
be that they have evolved certain instincts for solidarity, equality and fairness that make 
them collectively rebel against bullies that use their strength to beat up others and take 
more than their fair share (Boehm, 2001, 2012). But humans also still have an instinct for 
trying to move up in status, and to act dominantly towards the ones that are below them in 
the hierarchy, while acting submissively to the ones above (Wright, 1995). That is why 
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status (another version of what Maslow called “esteem”) is still so important in society, 
why people are competing for wealth, power and fame, and why history is full of wars, 
coups, and other fights for power. 

Once a hierarchy has been established, the ones in power want to maintain that social 
order, because like that they continue to have access to all the resources, while being able 
to frighten off challengers. The positive effect is that the ruling elite is motivated to make 
sure that the social system functions reasonably well, so that there are enough resources 
and little reason to rebel. For example, they will be motivated to suppress free riding or 
crime (of course, their own free riding not included). The negative effect is that they will 
also be motivated to suppress any real change in the norms and institutions, because such 
changes endanger their position of authority. That is one reason why harmful institutions, 
such as war, slavery or human sacrifice, can last so long. 

 

Social conditioning 

Another reason for the effectiveness and persistence of norms and institutions, whether 
good or bad, lies in human psychology, i.e. the functioning of our mind and brain. Like 
any other rules and associations, social rules are learned by reinforcement, the mecha-
nism that underlies conditioning. When you act according to a certain rule, and you get 
some form of reward, then you will be more inclined to act like that again. After many 
such reinforcements, the behavior will become automatic, and you will follow the rule 
unconsciously, without having to think about it. The “reward” does not need to be some-
thing physical like food. It can also just be a smile from the person that saw you act, or a 
simple acknowledgement that you did the right thing, such as “Yes”, or “OK”.  

On the other hand, if you get some punishment when you do something that is against the 
rule, then you will be less inclined to deviate from the rule in the future. This punishment 
can again be something pretty mild, such as a frown, silence or a critical comment. As 
long as there is a clear difference between positive reactions (reinforcement) and negative 
ones (inhibition), your neural network will quickly learn to produce the expected behavior. 

During their education, children constantly get feedback signals like that, first from their 
parents, then from other family members, teachers, friends, authority figures, or simply 
anyone they interact with. In that way, we all learn the rules that govern the particular 
social system in which we live. This process is called socialization. The result is that the 
general rules that apply to people in our group or social category are internalized: they 
become a part of how we think, how we feel, what we want, how we behave, and eventu-
ally who we are. We no longer need any authority figure to tell us “Do this! Don’t do 
that!”, or to reward or punish us for respectively good or bad behavior. That voice of au-
thority (i.e. of the social system) will seem to come from inside our own mind. 
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The Superego 

Sigmund Freud has conceptualized this interiorized voice of authority as what he called 
the “Superego” (Freud, 1961). The Superego is the whole of internalized social norms 
that tell you how you “should” behave. It is to some degree similar to what is called the 
voice of conscience, which will make you feel bad if you have done something wrong.  

Freud noted that many of these social norms are in contradiction with our instinctive de-
sires to do certain things, such as eat, have sex, or sleep. For example, when you are in the 
office, you are supposed to work, not to sleep, even though you may feel very tired. Or 
you may feel sexually attracted to someone that is not considered to be an appropriate 
partner, e.g. because of gender, social position or marriage status. Freud called the whole 
of these instinctive and mostly subconscious desires the “Id”. He then defined the “Ego” 
as the resulting compromise between the opposing forces of Id and Superego. The Ego 
describes how you actually behave rather than how you should behave according to socie-
ty (Superego) or how you would like to behave according to your biological drives (Id). 
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In older, religiously inspired views, the equivalent of the Superego was sometimes visual-
ized as an angel (representing the higher, social norms, or the forces of “good”) sitting on 
your right shoulder, while the Id was seen as a devil (representing your lowly desires or 
the forces of “evil”) sitting on your left shoulder. Angel and devil would whisper in your 
ear and try to convince you to follow their respective values. You (the Ego) are supposed 
to listen to the angel, and not give in to the devil. But of course, that does not always hap-
pen, as illustrated in the accompanying excerpt from Hergé’s classic comic strip “Tintin in 
Tibet”. 

The subdivision of the mind into Id, Ego, and Superego is far too simple to capture the 
myriad, often contradictory forces that constitute the “society of mind”, whose competi-
tion for dominance is eventually resolved in the global workspace. But the notion of Su-
perego provides a neat summary of the control that norms and institutions have achieved 
over our thinking. That control does not just rely on reinforcement learning (“condition-
ing”) during education but on a variety of emotional and social mechanisms that work 
throughout life, which we will now briefly review. 

 

Conformity pressure 

First, we may note that normally you will have the same rules repeated by everyone you 
encounter. The more you encounter an opinion or behavior, the more you are inclined to 
adopt or imitate it. Thus, you tend to conform to the ideas that are most common in the 

group. Another aspect of what we previ-
ously called “herd” mentality is conformi-
ty pressure: the larger the number of 
people that express a particular idea, the 
more difficult it will be for someone else 
to deviate from this idea.  

This was confirmed by the famous Asch 
line experiment (Asch, 1956). A number 
of people in a group were shown two 
cards, a first one showing a single line, 
and a second one with three lines of 
different lengths, A, B and C (see picture). 

Each of them in turn was supposed to say which of the lines they thought had the same 
length as the one on the first card. The answer was pretty obvious: it is line C. However, 
every person in the group except the last one was in fact collaborating with the experi-
menter, and falsely stated that it is line B. After hearing so many confirmations that the 
answer is B, in many cases the last person did not dare to contradict the consensus, and 
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also gave what was an obviously wrong answer. Some of those people actually seemed to 
have become convinced that B was the right answer. 

Another famous experiment in social psychology, the Milgram obedience experiment, 
confirmed the power of a different kind of social pressure (Milgram & Gudehus, 1978). 
Here people conform not to the opinion of a majority, but to the one of an authority figure 
that represents the norms of society.  

That authority, a scientist in a lab coat, instructs a participant in the experiment to act as a 
“teacher” towards another supposed participant, the “learner”. The learner is in reality an 
actor collaborating with the experiment. Whenever the learner gives a wrong answer to a 
question, the teacher must punish him by supposedly giving him an electric shock. Initial-
ly, the electric shocks as indicated on the fake apparatus are mild, and the learner com-
plains a little when he gets one. But as the experiment progresses and the learner makes 
more mistakes, the scientist instructs the teacher to increase the voltage of the shocks. The 
actor playing the learner reacts by mimicking an increasing amount of pain, going so far as 
to cry out and beg to stop the experiment. But whenever the teacher hesitates in giving 
stronger shocks, the scientist tells him that he should follow the rules of the experiment 
and that he has no choice but to continue. In these circumstances, most teachers indeed 
obey the instructions, going as far as giving potentially lethal shocks, while seeing the 
learner writhe in agony.  

A plausible interpretation is that when norms are imposed by a respected institution, in 
this case science, represented by a person who seems to be in charge, people are ready to 
abandon their own responsibility and apply the norms even if these go against their own 
natural instincts of compassion and care.  

 

Guilt 

The emotion of guilt is another mechanism that makes people obey social norms 
(Tangney & Dearing, 2003). Guilt is a natural feeling that supports reciprocal altruism. If 
someone does something good for you, you will normally reciprocate and do something 
good in return. If you do not, you will feel bad about it, because you expect that the other 
one may stop doing good things to you. In other words, you will be afraid to lose a friend, 
or at least part of your good reputation. Vice versa, if you do something bad to someone, 
you will also expect reciprocation. In other words, you will be afraid that the other one 
will punish you with some form of retribution or revenge, if only by no longer being will-
ing to help you when you need it.  If you see the other one suffering as a result of your bad 
deed, the emotion of compassion will make you feel even worse.  

That bad feeling about what you did or did not do is what we call “guilt”. It motivates you 
to do something that will restore the balance, e.g. by returning the favor, repairing the 



- 171 - 

damage, or apologizing to the other person. Thus, the emotion of guilt supports the in-
stinctive values of fairness, reciprocity and compassion. Feeling guilt makes it less likely 
that you would become a free rider that undermines the cooperation in the group and thus 
runs the risk of being punished or ostracized. 

However, certain institutions use guilt to support norms that have little to do with fairness 
or reciprocity. For example, religions may make you feel guilty because you have had 
“sinful” thoughts, such as doubting some religious dogma or feeling sexually aroused. Or 
perhaps you wore too revealing clothes, or ate something that is forbidden. In this case, 
you did not harm anybody, or did not free ride on common resources, so there is no reason 
to fear retribution from some person. Yet, the religious teachings may make you believe 
that you have actually hurt some abstract agent, such as God, and that that agent will pun-
ish you in retribution. Thus, you do feel guilt, and will be motivated to seek redemption 
for your sin, or at least avoid committing it again. 

An even starker manipulation of the emotion of guilt occurs when people are made to feel 
guilty about things they were not personally involved in. For example, the “Original Sin” 
was supposedly committed by Adam and Eve when they disobeyed God. They were pun-
ished by being thrown out of Paradise. But somehow, as descendants of Adam and Eve, all 
human beings are supposed to have inherited their guilt. Therefore, they must all perform 
redeeming actions, like getting baptized and going to Mass, thus conforming to the reli-
gious norms. 

 

Shame 

When people are in the center of attention, being watched by others, while not being sure 
that those others will approve of what they see, they feel embarrassed. This is a natural 
emotion, characterized by symptoms such as blushing, averting the eyes, and bowing 
down the head. It probably functions to show that you are aware that you may have trans-
gressed the norms, but that you will not go further, and are ready to submit to the social 
order. Thus, you show that you are not a threat, and therefore you do not have to fear any 
punishment or ostracism in retaliation for whatever you may have done wrong. 

Shame can be seen as a harsher and more enduring version of this feeling of submission 
(Nussbaum, 2009; Tangney & Dearing, 2003). People with shame feel as if they are being 
considered deficient by some unspecified “Other”. The philosopher Jean-Paul Sartre ex-
plains shame as the awareness that someone else observes and judges you, thus rendering 
you into a passive, constrained object rather than a free, autonomous agent (Sartre, 1956). 
This demeaning feeling is what he alluded to in his famous quote “Hell is other people” 
(“L’enfer, c’est les autres”). 
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However, people also feel shame when they are alone. The role of the “Other” is then 
played by what we called the Superego, i.e. the internalized voice of the social system 
expressing the norms you are supposed to follow. That voice is mostly derived from the 
attitude of parents and teachers during your upbringing. If those others judged you as 
being stupid, ugly, bad, or dirty, you will tend to think of yourself as fundamentally defi-
cient, and therefore feel ashamed. As another example, in many societies it is the norm 
that women should get married and have children as soon as they can. In such a culture, a 
thirty-year old unmarried woman is likely to feel ashamed for failing to meet that norm, 
whether or not others remind her about that shortcoming. 

Shame is a very painful emotion that makes a person feel small and weak, physically as 
well as mentally, and desiring to disappear altogether so as not to attract the attention. 
Thus, people suffering from shame feel powerless to achieve what they want. Therefore, 
they are unlikely to challenge the social norms. They will rather submit to them by pre-
senting themselves as meek or humble, i.e. ready to conform to anything that the higher 
authority of the social system imposes. This keeps them in the subordinate role of slavish-
ly trying to match the norms, and not in any way stand out, so as to pre-empt the risk of 
ridicule, humiliation or ostracism.  

In that respect, shame suppresses the self-confident, free thinking and action that charac-
terizes self-actualization. Recurrent feelings of shame moreover predispose people to a 
wide range of problems, including anxiety, depression, suicide, dropping out of education, 
anger, aggression, and drug abuse (Tangney & Dearing, 2003). An additional problem 
with shame is that people who suffer from it usually do not want to admit it, neither to 
others nor to themselves, because admitting it would confirm that there is something 
wrong with them, and that is the last thing they want to be reminded of. Thus, chronic 
shame is a mostly hidden and difficult to remedy cause of much unhappiness. 
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Moral Disgust 

The original, evolved function 
of the emotion of disgust is the 
avoidance of substances that 
may contaminate our body, and 
thus endanger health. For ex-
ample, people are instinctively 
disgusted by vomit, diarrhea, 
rotting meat, dead bodies and 
vermin. Indeed, all of these are 
likely to carry potentially dead-
ly parasites or poisons. Our 
natural reaction is to get away 
from, expel or destroy the 
polluting substance. This reaction is automatic, instinctive and immediate, like when you 
spit out a worm or a piece of foul-tasting food. Moreover, because microbes are so easily 
transmitted, the feeling of disgust is commonly extended to anything that has been in con-
tact or associated with the source of pollution, like for example a glass that contained a 
cockroach or a piece of shit. This is a healthy instinct that makes us less likely to catch 
diseases. 

What is more problematic is that disgust is also used to uphold social norms, and in par-
ticular supposedly “moral” norms. This happens by interpreting deviations from these 
norms as disgusting (Kelly, 2011; Nussbaum, 2009). Because the disgust reaction is so 
primitive, it bypasses our more rational reflections about whether a particular thing is or is 
not detrimental to society. Therefore, disgust is easy to exploit by social systems that 
strive for a quick and uncritical removal of non-conforming individuals, behaviors or 
ideas. Social systems achieve this by associating anything that deviates from the norms 
with a contamination that endangers the cleanliness, health or “purity” of the community.  

For example, the Nazi ideology portrayed Jews, Gypsies, and Communists as “vermin” 
that were contaminating the pure German society, and that therefore had to be exterminat-
ed (Pinker, 2011). Thus, Adolf Hitler claimed that “the Jew is a maggot in a festering 
abscess, hidden away inside the apparently clean and healthy body of the nation” (Nuss-
baum, 2009). Racism and xenophobia are often grounded in a feeling of disgust for people 
that look different from the norm. Similarly, taboos against homosexuality, nudity, por-
nography, or certain foods (like pork for Muslims and Jews, or meat for vegans) are com-
monly justified by the statement that these are “disgusting”. Such an association is easily 
made because human bodies, food, and sex are common sources of infection. Therefore, 
we are instinctively suspicious that these may be contaminated, even when there is nothing 
wrong with them. 
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Because of the danger associated with contamination, the social system seems justified in 
radically eliminating its source. Therefore, the fear and disgust for supposed sources of 
pollution has led communities throughout the centuries to not just expel but violently 
exterminate whole classes of people, behaviors and ideas that did not satisfy their norms.  

This is exemplified by numerous genocides (such as the Holocaust), ethnic “cleansings”, 
lynchings, hate crimes, witch-hunts, exorcisms, inquisitions, book burnings, and destruc-
tions of monuments and works of art. For example, witches are traditionally depicted as 
ugly old women that prepare disgusting brews of toads, spiders, snake eyes, etc. in their 
magic kettles. But in practice in the Middle Ages, it was sufficient for a woman (or more 
rarely man) to be considered a little strange with respect to the norms to run the risk of 
being tortured and burned on the stake as a “witch”. The idea of ethnic cleansing is to—if 
necessary, violently—remove every person from the region who does not belong to the 
right ethnic group. This happened for example with Muslims in the Serb-dominated part of 
Bosnia. 

As the philosopher Marta Nussbaum has argued (Nussbaum, 2009), we must conclude that 
the feeling of disgust is a very dangerous guide in judging whether or not something is 
morally acceptable. This means that social norms should as little as possible appeal to 
disgust in order to justify the exclusion of certain people, things or behaviors. 
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Self and Identity 

What is the self? 

Much of what we have seen up to now is about what it means to be a human individual, 
i.e. a “person”, “self”, or “I”. But what is this “self” that distinguishes you from other 
people and that gives you your personal identity? In terms of the body, there is little ambi-
guity that the self is what inhabits this particular bodily form, which is clearly separated 
from the rest of the world. However, in terms of the mind, we saw that there is no such 
clear delineation or localization, and that the brain simultaneously performs many differ-
ent, to an important degree independent, processes. The resulting feelings and thoughts 
compete for dominance of the global workspace, i.e. for determining the content of con-
sciousness.  

In the most extreme case, people with multiple personality disorder behave as if there are a 
number of independent individuals with conflicting opinions and attitudes that are fighting 
it out to get control over their mind. In the more common situation depicted by Freud, 
there are at least a Superego and an Id that are fighting it out to take control of the Ego 
(“I”). 

Thus, the idea that there is a unified “self” or homunculus in control of everything that 
happens is an illusion. Moreover, the organization of the brain is plastic and activation is 
constantly changing focus, so whatever thoughts seem to be dominating now are likely to 
be replaced by quite different ones, depending on situation, mood, and experience. On the 
other hand, in most people, the different “agents” in the “society of mind” generally come 
to an agreement and achieve some kind of unified understanding of what the situation 
means and what should be done. Thus, most of us have a relatively stable, coherent per-
spective on how to behave, albeit one that can vary with mood or context.  

For these reasons, we should be careful in objectifying the “self”, and putting ourselves or 
others in delimited categories, with a fixed character or identity. Instead, we should nur-
ture a fluid sense of self: one that is able to learn, grow and adapt to circumstances, yet 
makes efficient use of available talents, skills, traits, ... This is what Maslow meant by 
self-actualization. Such a fluid self would not only constantly increase its internal capaci-
ties, it would also expand its awareness outside the physical limits of the body, and en-
compass people, things or situations that are only indirectly connected to our actions. 
Thus, you can identify to various degrees with your family, your community, your belong-
ings, your culture, your planet… and feel threatened when these are in danger, or feel 
proud when these do well. This expansion of your feelings, actions and goals beyond your 



- 176 - 

individual, localized self is what Maslow called “self-transcendence” (Abraham H. 
Maslow, 1975).  

However, there are better and worse ways to expand the self. A general principle is that 
you should as much as possible try to know yourself, something that was as already ex-
pressed in ancient Greece by the maxim “γνwθι σεαυτόν” (gnothi seauton). This means 
having a realistic appraisal of your strengths and weaknesses, as well as the ways you fit 
in or do not fit in with your (social) environment, and what you can do to fit in better 
without giving up your personal identity. So, let us investigate in more depth what such 
self-awareness precisely entails. 

 

Self-awareness 

The distinction between self and world is not as obvious as it may seem. Babies still need 
to learn to distinguish between sensations that are the result of their own actions (like the 
noise produced by shaking a toy) and sensations produced by events they do not control 
(like the noise produced by a passing fly). Through lots of trial and error they eventually 
discover that some of their sensations are systematically correlated with movements of 
their limbs, while others are not. For example, when they feel the toy in their hand and 
move their arm, they can produce the noise. But if the toy is lying on the floor or in the 
hand of someone else, they cannot produce the noise by moving their arm, while they can 
still produce the visual impression of a moving arm. Thus, they eventually learn that the 
arm is part of themselves, but the toy and the fly are not.  

In this way, they acquire a notion of themselves as autonomous agents that can act inde-
pendently from the rest of the world. This agent has control over its body parts, but not 
directly over outside objects. Thus, they become aware that this agent or “self” is separate 
from these objects. That teaches them now to better distinguish “I” (the source of the ac-
tions) from “it” (the objects they perceive but cannot directly control).  

Still, even for adults the distinction is not always easy to make. Imagine that you are trying 
to feel your way in the dark, and you hear the sound of an object crashing to the ground. 
Did you yourself inadvertently make that object fall, or is there perhaps a burglar in the 
house? Or suppose that you heard on the news about a batch of contaminated eggs being 
sold, and you just ate eggs. You feel a little queasy in your belly: is that your imagination 
making you feel tense (self as source of the perception), or was there indeed something 
wrong with the eggs (outside object as source of the perception)? 

In a second stage, small children learn that this “I” is itself an object that can be perceived 
by others. This “objectification” of the self is supported by language. For example, the 
mother will address the child by its name, but other objects and people by different names. 
This name functions as a label for a perceivable “object” with perceivable “objective” 
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properties. The children will quickly learn that within these objects there is a special cate-
gory of “people” to which they belong. Thus, they will learn to think about themselves as 
being similar to other people, yet different in specific respects (Rochat, 2001). They also 
need to learn that what they perceive from their own perspective is not always the same as 
what other people perceive. More generally, they will start to understand that different 
people don't generally see, know, want, or feel the same things. 

 

Self-concept 

This growing self-awareness is supported by the use of a distinctive label for the “self”, 
for example the words “I”, “myself” or my name. Children will typically first learn to 
speak about themselves in the third person, like “Sally wants an ice cream”. In this, they 
merely use the “symbolic trick” of referring to an object by means of a name they have 
learned through communication. Later, they will start to understand that this phenomenon, 
the “self” is something special, that deserves a different way of addressing it, namely the 
first person “I”. Interiorizing this symbol produces a self-concept that can be used in com-
bination with other concepts to reason about themselves, producing thoughts such as “I 
can dance”, “I am small”, “I like dogs”, … Through social comparison with other people, 
they will then learn which properties they share with others, and which properties distin-
guish them. This is the basis of the sense of personal identity or self-concept 

The self-concept provides an answer to the question: who am I? In what way am I simi-
lar/different to others? As an exercise, you can write down a list of 7- 8 statements starting 
with: “I am ...”, and compare that list with the ones made by your friends of neighbors to 
check similarities and difference. When people are asked to define themselves in this way, 
they will enumerate a number of properties that typically fall in the following categories: 

Ø personality traits: e.g. I am smart, impulsive, shy, lazy… 

Ø physical characteristics: e.g. I am tall, overweight, fit, blond, … 

Ø social roles: e.g. I am a student, mother, football player, nurse, … 

Ø membership of groups: e.g. I am Belgian, Flemish, from the VUB, Anderlecht 
supporter, engineering student… 

Ø existential: e.g. I am a believer, a seeker for truth, a skeptic, … 

 

Social Identity 

An important part of the self-concept depends on the groups or social roles you identify 
with. These determine your social identity: who you are as individual based on which 
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groups you belong to (Hogg, 2016). Being a member of a group implies that you share 
characteristics with the other members of that group. Most people have a clear, albeit often 
stereotypical, idea of what characteristics a particular group has. For example, engineers 
may be seen as smart, practical but nerdy, while nurses tend to be seen as caring and pa-
tient, but not particularly intellectual. In Belgium, the Flemish are seen as hard-working, 
but reserved and conservative, while the Walloon are seen as outgoing, left-wing, but not 
very disciplined.  

Individuals can to some degree choose how much they identify with a group of which they 
are member. For example, a Flemish person with left-wing political preferences may not 
want to identify as Flemish, but as Belgian. And a nurse with more scientific interests may 
see herself as medical assistant rather than as “nurse”. The flexibility is even greater with 
groups that you join voluntarily, such as political parties, sports clubs or cultural associa-
tions. Here, you will typically choose groups that embody values that you also find im-
portant, thus making these values more explicit and visible to the outside world. 

On the other hand, there are group memberships and roles about which you have little 
choice, such as ethnicity, religion, gender, family situation, or nationality. Here, the 
boundaries between different groups, and their respective “identities”, are more explicit 
and rigid. That means that it will be difficult to develop a self-concept different from the 
characteristics of the group to which you “officially” belong. For example, some people 
born as a man do not want to identify as “male”, because they feel they share more charac-
teristics with the group of women. Or perhaps they feel neither male nor female, but some-
thing in between. In such situations, there is a tension between the self-concept and the 
social identity that may lead to much stress and confusion. 

 

Self-esteem 

Perhaps the most important part of the self-concept is how positive or negative your image 
of yourself is. In psychology, the degree to which you consider yourself to be valuable or 
worthy is called self-esteem. Having high self-esteem means that you believe you are a 
pretty nice person with many qualities and few real defects. People with high self-esteem 
tend to have the following characteristics: 

Ø Confidence in their own abilities 

Ø Acceptance of themselves: they do not feel a strong need to change themselves, or 
feel unhappy about some of their characteristics, like being small or bad at maths. 

Ø Not worrying about what others think about them 

People with low self-esteem on the other hand tend to feel anxious, uncertain, and self-
conscious, in the sense that they pay undue attention to how others may perceive them, 
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fearing that these others may look down on them because of their shortcomings. In the 
more extreme form, these feelings are similar to chronic shame, which as we saw is a 
devastating emotion that makes people deeply unhappy. That is why Maslow included 
self-esteem in his list of basic needs that need to be satisfied before you can reach self-
actualization. 

Self-esteem is not so much a stable personality trait, but an appraisal dependent on the 
social context. This is illustrated by the following psychological experiment. Participants 
were waiting for a supposed job interview in a waiting room, together with another candi-
date, who was in fact a collaborator of the experimenter. In one situation, the other candi-
date was dressed in an expensive suit, carrying a briefcase with books and instruments, 
while looking very professional. In the other situation, the confederate was dressed in an 
old T-shirt and jeans, slouched in the sofa, while reading a cheap sex book. In the first 
case, the self-esteem of participants during the interview decreased, because they were 
comparing themselves with the professional-looking candidate, whilst in the second case it 
increased, since they judged themselves to be clearly superior to the porn-reading candi-
date.  

The following factors influence self-esteem. 

Social comparison: Like in the experiment, if the people you compare yourself with (your 
reference group) appear to be more successful, wealthier, or better looking than yourself, 
you will see yourself in a more negative light. Happiness research has shown that people 
with an average income living in a rich neighborhood feel worse about themselves than 
people with the same income living in a poor neighborhood, even though objectively they 
live in better circumstances 

The attitude of others: If people admire you, say nice things about you, and pay attention 
to what you are saying, you tend to develop a positive self-image. If they avoid you, ig-
nore you, or criticize you, you tend to develop a negative self-image. 

Social roles: social roles that are held in high regard, such as judge, doctor, airline pilot, or 
Olympic athlete, tend to create self-esteem in the one that holds them. But roles people 
look down on, such as prisoner, mental patient, or unemployed person, have the opposite 
effect. 

Education: perhaps the most important factor is the way you were treated as a child by 
your parents and teachers. If they were regularly telling you how stupid, ugly, bad or igno-
rant you are, you are likely to develop low self-esteem and chronic shame. But if they 
treated you as a valuable member of the family, and told you how proud they are of you, 
you are likely to develop high self-esteem. 

Since self-esteem goes together with so many positive traits and feelings, psychologists 
have tended to see it as a miracle cure for all kinds of psychological and social problems. 
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Therefore, they have focused on programs to boost self-esteem, typically by sending peo-
ple the message that they are intrinsically good and talented, and that they should believe 
in themselves no matter what.  

But this has not been as successful as expected. In some cases, it has even backfired, in the 
sense that people who received that message became more uncertain about themselves. 
For example, when in school pupils are told that they are intrinsically capable to be good 
students, and then they fail on a test, they will feel even worse about themselves, because 
they were not able to fulfill the high expectations that had been created. Making people 
believe they are better in something than they really are is setting them up for disappoint-
ment. Having a high opinion about yourself is only healthy insofar that that opinion is 
accurate. Otherwise, it merely leads to narcissism and the mistaken belief that you are “a 
very stable genius”. Even if the students are intrinsically capable of succeeding, postulat-
ing that quality a priori is likely to make them more anxious, because then they compare 
their present achievement with a higher standard. 

 

Self-confidence 

The concept of self-actualization suggests a more effective way to boost mental health and 
well-being. Ideally, the value of the self should not be defined in terms of specific roles, 
status or social expectations, but in the ability to advance and become better at whatever 
you have chosen as your path. Even if your needs are not as yet satisfied, the feeling that 
you are effectively advancing towards those goals is what counts. That means that you are 
confident that you can deal with the problems that you are likely to be confronted with. In 
other words, you perceive yourself to be competent enough to satisfy your needs in due 
time (Heylighen, 1992). It may still take many years to achieve your goals, but as long as 
you see yourself as capable of advancing towards them, you will feel basically good about 
yourself.  

People who have such self-confidence know what they can do and what they need to do. 
They do not depend on others to tell them what to do. Their self-concept is realistic, opti-
mistic and oriented towards progress and growth. Thus, they are on their way to self-
actualization. 

This suggests a different strategy to make people feel better: boosting their self-confidence 
rather than their self-esteem. Csikszentmihalyi’s theory of flow proposes an effective 
method to achieve this: setting a series of clear goals that are challenging, but not so diffi-
cult that people would become afraid of failure. While they work towards these goals, they 
get clear, objective feedback about how well they are doing. Thus, they can learn and 
correct themselves if they are not advancing in the right direction. When they reach a goal, 
they will have reason to feel proud, because they know the goal was challenging and they 
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have put serious effort in achieving it. But shortly afterwards, they start focusing on the 
next, even more challenging goal. Thus, they not only feel that they are advancing 
smoothly, but that they are getting better at what they are doing. By choosing challenge 
levels in tune with their increasing skills, they learn efficiently, no matter what their initial 
skill level was. This is the basic “flow” condition. 

Note that this strategy avoids the self-esteem trap in which people compare themselves 
with others. Such comparison necessarily results in some negative conclusions, because 
there will always be others that are doing better than you in certain respects. Instead, peo-
ple compare their present performance or level of achievement with their previous one, 
and here the conclusions will be almost always positive, leading them to feel increasingly 
self-confident.  

 

Self-uncertainty 

The opposite of self-confidence may be called self-uncertainty. Here, the self-concept is 
vague or incoherent, and people do not really know who they are, what they can do and 
what they cannot do, or even what they want or need to do. The primary source of self-
uncertainty is what we previously called insecurity. During their upbringing, insecure 
people have received the message that they cannot rely on their parents, society or them-
selves to satisfy their needs. Their outlook on life is fundamentally uncertain: they do not 
trust themselves or others. This is reinforced by a social environment in which people feel 
powerless to control their fate, e.g. because of poverty, lack of opportunities, discrimina-
tion, a rigid, totalitarian regime, lack of education, or too rapid and confusing changes.  

Self-uncertainty is further reinforced by a low status, or even worse, a loss of status. For 
example, people may drop out of school, lose their job, go to prison, or be looked down 
upon by their community because they have been involved with drugs, prostitution or 
petty crime. Such humiliating experiences lead to shame and greatly reduced self-esteem 
and self-certainty. This may result in the desire to escape from these painful feelings by 
doing something that gives a radically new direction to their life, and that others may look 
up to. It seems likely that many of the Europeans who went to fight in Syria or became 
suicide terrorists for the Islamic State (IS) group were motivated by such feelings (Hafez, 
2006; Kruglanski et al., 2009). An additional motivation came from the simple and unam-
biguous—albeit extremely harmful—norms promoted by IS. 

That is because people tend to compensate for their inner uncertainty by seeking certainty 
outside themselves in social systems, such as a community, nation, ideology or religion 
(Hogg, 2007). Such people will be glad to accept group norms that present them with clear 
rules on what to do and what not to do, who they are and what they should strive for. They 
thus replace an unclear individual identity with a well-defined social identity. The more 
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uncertain they are, the more absolutist or totalitarian the social system they will be in-
clined to derive their identity from.  

This explains the popularity of nationalism, fundamentalism, and extremism in times of 
turmoil and uncertainty (Hogg, 2014). It also explains why people with high self-
uncertainty may be inclined to join religious cults or other extremist groups, where every-
thing they do from morning till evening is prescribed, and where they feel united with the 
other group members, while being isolated from the rest of the world.  

Such people may lose any critical or common sense, and adopt absurd and harmful norms, 
such as giving away all their belongings to the sect leader, attacking non-members, or 
performing collective suicide. For example, Aum Shinrikyo was a Japanese cult led by 
Shoko Asahara. In 1995, they carried out an attack with nerve gas in the Tokyo Metro that 
killed thirteen people, in part to bring about a prophesied doomsday. In 1997, the 39 
members of the Heaven’s Gate cult in California all committed suicide because this would 
supposedly allow them to leave their bodily “containers” and thus enter an alien spacecraft 
that was hiding behind a comet. 

 

Authentic self vs. false self  

The role that society expects you to play is often not the one you would like to play. Yet, 
as we saw, the norms of society are imposed through powerful forces that are difficult to 
resist, such as competition for status, conformity pressure, guilt, shame, and ostracism. 
Therefore, most people in society pretend to obey the norms even when they would not or 
could not. They will behave superficially as if they are model citizens, while privately 
knowing they are not. It is as if they wear a mask that makes them look acceptable to soci-
ety, while their true self remains invisible behind that superficial appearance.  

They do this by hiding their apparent deficiencies, wrong deeds, or eccentricities. For 
example, most people will hide the fact that they watch porn, use drugs, failed tests, went 
to see a psychiatrist, or voted for a non-mainstream party. Vice-versa, they will exaggerate 
characteristics that society demands. For example, they will pretend to know more about a 
subject than they really do, to eat more healthily and do more sport, or to be more kind, 
generous or religious than they really are. They will also publicly identify with high-status 
groups, such as the upper class or intellectuals, even if they do not really fit in there. 

This hypocrisy is to some degree unavoidable, because you may lose important opportuni-
ties if you do not play the social game. However, the problem is that by constantly con-
vincing themselves as well others, people may start to believe that their public persona, the 
mask they wear, is who they really are. In that case, their self-concept will not match reali-
ty: they have a false self. For example, in societies where heterosexuality is the norm, 
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people will tend to deny any homosexual feelings they have, and may even try to convince 
themselves by vehemently attacking gays.  

However, because your real personality, or authentic self, cannot be denied, this creates 
an inherent tension that leads to many problems and negative feelings, such as self-
uncertainty, shame, anger, and the inability to grow. Therefore, a necessary condition for 
self-actualization is to take a distance from the false self, and as much as possible be the 
real you, the authentic self, with its actual strengths and weaknesses.  
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Meaning and Worldviews 

The need for meaning 

The problem of self-
uncertainty is not solved just 
by developing an accurate 
self-concept. You not only 
need to know who you are, 
but how you fit in with the 
larger social and natural 
world, what you should do 
with your life, and why. 
Happiness research as well 
as philosophical reflection 
has made it clear that people 
need a sense of purpose or 
meaning that gives direction 
to their life.  

The psychiatrist Viktor 
Frankl wrote an influential 
book, “Man’s Search for Meaning”, in which he describes his experiences as a prisoner in 
a Nazi extermination camp (Frankl et al., 2006). He observed that in these extremely harsh 
circumstances, in which people were robbed of any remains of their social identity, many 
just gave up and did not care anymore to survive. For them, without all the social values, 
norms, and things like status and possessions that gave them self-esteem, life seemed 
meaningless, and no longer worth clinging to. Those people were the first to die.  

However, some people, including Frankl himself, managed to find meaning even in a 
situation where they apparently had no control whatsoever over their fate. For example, 
they might reflect about what they had achieved in their life before they were imprisoned, 
or how they might use their painful experiences if ever they would be released (like writ-
ing a book about them, as Frankl did). Those were the people most likely to survive and to 
remain psychologically healthy. That inspired Frankl after the war to develop his “logo-
therapy” approach to help people with psychological problems find meaning in their life.  
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What is meaning? 

But what precisely is this meaning that people are looking for? What is it that makes 
something meaningful or significant? How do we make sense of things?  

The problem can be illustrated with a situation that is easy to imagine. Suppose that you 
walk into your office and discover a large, weirdly shaped contraption standing on your 
desk. You do not know what it is, how it got there, what its function is, or what you are 
supposed to do with it. Your natural reaction will be to ask: “What is the meaning of this?”  

The question is simple. However, it is not clear what would constitute an adequate answer. 
Describing the contraption is easy enough: it has a specific shape, colors, parts, material… 
But the meaning of the contraption is not in these visible components: it needs to emerge 
from the mind of the person that is confronted with it. Yet, meaning is not just a subjective 
impression: most of the time people agree about what things mean. While difficult to de-
fine, meaning is something we can recognize when we find it and communicate to others.  

For example, suppose your colleague tells you that the contraption is an artwork that the 
director received as a present. Knowing your interest in art, the director wanted your opin-
ion whether this piece would be suitable to exhibit in the entrance hall of the building. 
That is how it ended up on your desk. Suddenly, the whole situation makes sense. The 
contraption has acquired a basic meaning. You know how to interpret it and how to react 
to it.  

More generally, people are engaged in an on-going process of sense-making, of construct-
ing ever more refined meanings for the phenomena they encounter. This process takes 
place at different levels, from simple sensations (what was that sound I heard?), words 
(what did you say?), expressions (what do you mean by that?), more complex situations 
(what is going on here?), to a broad, global appraisal (what is the meaning of life?). This 
process is the essence of mind and life: in order to survive, we need to make sense of the 
phenomena that confront us, so that we know how to deal with them.  

 

Existential meaning 

Most generally, we try to understand how our own life fits into the larger whole formed by 
our natural and social environment. We also look for a direction in life, a system of goals 
and values that tells us what to do, what to strive for, what to avoid. This leads many peo-
ple to ask the existential question: why do we exist? What is the meaning of life?  
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The existentialist philosophers, such as Jean Paul 
Sartre and Albert Camus, concluded that life is 
intrinsically absurd or meaningless. We just exist. 
There is no a priori reason or essence that explains 
who we are or why we are here. This rather depress-
ing answer was inspired in part by the absurdities of 
the two world wars, including the extermination 
camps that had marked Viktor Frankl. Another 
reason was the insight that philosopher Friedrich 
Nietzsche had formulated earlier as “God is dead”. 
By this he meant that modern science has created a 
picture of the universe in which there is no longer 
any room for a God that tells us what we should do, 
and controls whether we obey His commandments.  

In the older, religious worldview, purpose and 
meaning are imposed from the outside. We are supposed to follow God’s plan without 
doubting or questioning. If we do not, we will get our deserved punishment and suffer in 
Hell. If we do, we will be rewarded by an eternal life in Heaven. The world around us was 
created by God, and thus reflects His intentions and designs. This establishes an explicit 
system of values, norms, and explanations, or what we will further call a worldview (Vi-
dal, 2012).  

The worldview of science, on the other hand, may provide explanations, but it does not 
provide norms or values. In the traditional perspective, these scientific explanations seem 
to imply that we do not really have a choice in how to behave, because events are either 
fully determined by the laws of nature, or merely random and accidental. Therefore, to 
many people it seems as if science implies that there is no meaning in life. For example, 
the Nobel Prize winning physicist Steven Weinberg wrote: “The more the universe seems 
comprehensible, the more it seems pointless”. 

The solution proposed by Camus is that even though life is absurd, you need to rebel 
against this absurdity and choose a purpose for yourself, leading your life as if there were 
no absurdity (Camus, 2018). While Frankl formulates his philosophy in a more positive 
way, his message is essentially the same: meaning is something we create for ourselves, 
not something we can find in some big book of scriptures. Maslow and other humanists 
formulate it even more positively: our nature as human beings is to maximally grow and 
develop ourselves. We are free in choosing how to do this, but the drive to learn and to 
seek and find meaning is already built into our mind and body. If we want to be happy, we 
should follow that drive.  

My own position (which I develop in more detail in my course on “Complexity and Evo-
lution” (Heylighen, 2014b) goes even further: this drive for growth and development is not 
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just part of human nature, but of life, and even the universe, in general. Contemporary 
science shows that evolution has a preferred direction towards greater synergy, complexity 
and intelligence. Therefore, life is intrinsically meaningful. Nevertheless, we are still free 
in choosing how best to develop, and we must make sense of each new challenge we are 
confronted with. Let us then try to understand more precisely what this sense-making 
process consists of. 

 

Components of meaning 

To understand more concretely what meaning is we must go back to our initial under-
standing of people as agents that interact with their environment. As we saw, agents per-
ceive external phenomena that may require action, i.e. potential challenges. They must 
make sense of these phenomena in order to decide about the right action to take. That 
action affects the phenomenon, triggering a new perception that leads possibly to a new 
action, in an on-going feedback loop between agent (subject) and phenomenon (object). 
This already defines three fundamental aspects of sense-making or meaning: 

1) perception or knowledge acquisition: the agent should be able to gather information 
and thus find out more about the phenomenon.  

2) values: the agent should be able to decide whether the situation is OK as it is, or in-
vites some action to make it better. That requires an evaluation of the phenomenon in 
terms of how positive (good) or negative (bad) it is. For example, seeing an apple is 
good, but eating it may be even better. Feeling your hand being burned by a flame is 
bad, and therefore you should do something to get your hand away from the heat. 

3) action: when the agent has understood the situation requires improvement, it needs to 
choose actions to bring about that improvement. In the case of the apple, a possible ac-
tion is to climb a ladder so that you can pluck it from the tree and bring it to your 
mouth. 
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These three components are sufficient for a simple agent, such as bacterium, that functions 
according to simple condition-action rules. The bacterium should be able to sense its situa-
tion (1), evaluate to what degree it is good (e.g. being in the presence of food) or bad (e.g. 
being in the presence of poison) (2), and perform some action to make it better (e.g. move 
away from the poison and towards the food) (3).  

More intelligent agents, such as human individuals, moreover need a deeper, more objec-
tive understanding of the situation or phenomenon independent of themselves. That allows 
them to better predict what would or could happen under different conditions or actions. 
That implies three more fundamental aspects of meaning: 

4) properties: what kind of thing is it? What does it consist of? What are its features? 

5) consequences or future: what is likely to follow? What will it lead to? To answer these 
questions, we normally need to first ask the following question: 

6) origin or cause: where does that phenomenon come from? Why is it there? What 
caused it to be? 

Let us illustrate this 6-component scheme with an example we discussed in the context of 
the brain. Suppose you see some movement underneath a bush in your garden, but it is not 
clear what is going on there. Your natural reaction is to try and make sense of the situa-
tion, so as to know what you should do. First, you need to acquire more information (1): 
you will look more carefully and possibly push away some branches to get a better view. 
That may give you a better understanding of what it is (4) there under the bushes: a cat. 
Your next questions are likely to be: where did that cat come from (6), and what is it going 
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to do (5)? If it is the cat of the neighbors, it is likely to just return to the neighbors’ garden, 
and you don’t need to do anything. But perhaps the cat looks miserable and frightened, so 
it may be lost. Your sense of values (2) tells you that that is not a good situation, so you 
need to do something about it. Therefore, you consider which actions would be appropri-
ate in this situation (3), such as feeding the cat some milk, calling the animal rescue ser-
vice, or asking around to check whether anybody has lost a cat.  

 

Prospect 

While this analysis helps us to clarify the components of meaning, these elements must be 
integrated into a coherent outlook to be truly useful. We will call such an outlook or over-
view a prospect. A prospect is an envisioning of positive and negative things that may 
happen, and an understanding of what can bring them about or prevent them. It allows you 
to make sense of your situation and to plan your actions. For example, in the cat situation, 
the prospect may include getting scratched if you approach the cat too abruptly, bringing 
the cat to the vet in your car, and adopting the cat as a companion in your own family. 

Prospect is also what you get when you climb to the top of a hill so that you can look far 
ahead and get a panoramic view of the landscape that you will be traversing. That helps 
you to plan ahead and decide where to go and which paths to follow. But a prospect is not 
just a map of the landscape in front of you, listing important places and roads connecting 
them: it includes directions, pointing towards positive values (goals, opportunities), and 
away from negative ones (dangers). For a perhaps better analogy, imagine a map or pic-
ture of a landscape overlaid with arrows that help you find your way… 

A prospect helps you to foresee what is in store for you and to decide about the best course 
of action. The better you understand your present situation (components of meaning (1), 
(4) and (6)) and the values that matter to you (2), the more clearly you will see the likely 
outcomes in the future (5) and the actions (3) that lead to the most positive outcomes. A 
prospect does not in general tell you what will happen, but what could or should happen, 
helping you to follow a course that will maximally achieve the positives while steering 
clear of the negatives. Thus, a prospect provides an in principle infinite space of potentiali-
ties, i.e. possible developments, including opportunities to exploit and dangers to avoid. 
Note that the more traditional view of meaning as an overall goal or purpose, typically 
imposed by some cosmic power (God), is a very restricted version of prospect, where the 
arrows all point to the same end point, leaving little freedom to choose alternate paths. 

The clearer, broader and more far-reaching your prospect, the more your present situation 
will make sense to you within the large scheme of things, the more confident and freer to 
act you will feel, and the wiser the decisions you will make about what you should do. 
You can extend your personal prospect on life by activities such as learning, exploring, 
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thinking, trying out different things, being open to experience, discussing with others, 
traveling, meeting new people, reading good books and studying a variety of scientific, 
philosophical and artistic theories and perspectives. These are also the activities that will 
help you to actualize your potentials, i.e. achieve self-actualization. 

 

Worldviews 

The sense-making process as we just described it is very general. It is something we auto-
matically apply to any kind of issue we are confronted with. This goes from immediate, 
local ones, such as a cat under the bush or a contraption on the desk, to more general ones 
with consequences that extend over a longer period, such as a new relationship, the politi-
cal situation, or the prospect for your career, to more global, long term ones, such as the 
impact of climate change. In each case, we interpret the situation in terms of the six com-
ponents of meaning. At the largest scale, the issue is existential, about the meaning of life 
in general.  

More concretely, the existential issue is 
to understand the role of humankind 
(the agent) with respect to the world 
(the phenomenon). “World” here means 
the totality, everything that exists 
around us, including the physical uni-
verse, the Earth, life, mind, society and 
culture. A worldview (which we might 
also call a “world prospect”) can be 
defined as a global meaning-producing 
system (Vidal, 2012). That means a 
general framework that helps us to an-
swer the six sense-making questions. 
Thus, it would give direction, prospect 
and meaning to life 

This conception of a worldview was 
developed by the Belgian philosopher 
Leo Apostel (photo) and his colleagues 
in the “Worldviews” group (Aerts et al., 
2002). Let us reformulate the six aspects of meaning as the six components of a worldview 
according to Apostel, using a somewhat different order from the one in the scheme above. 

 

 



- 191 - 

Components of a worldview 

Ontology (model of the world):  

This answers the question: “What is the world?” (4) It should provide a description of the 
fundamental constituents and properties of the universe. In philosophy, this corresponds to 
the domain of “ontology”, or the theory of what is or what exists. It should allow us to 
understand how the world functions and how it is structured.  

For example, according to a materialist ontology, the world is fundamentally constituted 
out of material particles obeying natural laws. A dualist ontology sees it as constituted out 
of matter and mind, while an idealist one sees it as made out of abstract forms or ideas. 

Metaphysics (explanation): 

This answers the questions: “Why is the world the way it is? Where does it all come from? 
Where do we come from?” (6). This is perhaps the most important part of a worldview. If 
we can explain how and why a particular phenomenon (say life or mind) has arisen, we 
will be able to better understand how that phenomenon functions and what it will lead to.  

For example, according to common monotheistic worldviews (Judaism, Christianity, Is-
lam), the world was created in seven days by God as described in the book Genesis. The 
contemporary scientific worldview, on the other hand, sees it as appearing in a cosmic Big 
Bang followed by an extended process of evolution producing ever more complex sys-
tems. 

Futurology (model of the future) 

This answers the question “Where are we going to?” (5). It should give us a list of possi-
bilities, of more or less probable future developments.  

For example, Christian eschatology (doctrine of the end of times) foresees events such as 
an Apocalypse that destroys all life on Earth, and a “Final Judgment” where the death will 
be resurrected and the faithful taken into Heaven. Non-Western worldviews, such as the 
ones of the Hindus, Buddhists and Mayas, commonly see time as cyclical, with periods of 
destruction periodically followed by rebirth. 

Axiology or ethics (theory of values): 

This answers such questions as: “What is good and what is evil? What should we strive for 
and what should we avoid?” (2) This component includes morality or ethics, the system of 
norms that tells us how we should or should not behave. It also gives us a sense of pur-
pose, a direction or set of goals to guide our actions.  

For example, the norms to be obeyed in Judaism not only include the Ten Commandments 
it shares with Christianity, but a detailed list of 613 commandments, including specific 
foods that should or should not be eaten, and the specific procedures to be followed while 
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sacrificing different types of animals to God. The basic value of utilitarian ethics, on the 
other hand, is simply to try to bring about the greatest happiness for the greatest number 
of people. 

Praxeology (theory of action) 

This answers the question “How can we act 
effectively?” (3) It is intended to help us to 
solve practical problems and to implement 
plans of action. Praxeology as a branch of 
philosophy is relatively new, but in science it 
has been developed in domains such as man-
agement and operational research. 

Epistemology (theory of knowledge) 

This answers the question “How can we ac-
quire reliable knowledge?” (1). It should allow 
us to distinguish better explanations or theo-
ries from worse ones. It should answer the 
traditional philosophical question “What is 
true and what is false?”  

For example, according to naïve realism, we 
acquire true knowledge simply by accurate 
observation, while according to rationalism we 
acquire it by deep reflection. Religious fundamentalism, on the other hand, claims that 
knowledge comes directly from God, and that we merely need to study His Word as re-
vealed to us in the Holy Scriptures. Cognitive neuroscience sees knowledge as emerging 
from an ongoing mutual adjustment between externally perceived sensations and internal-
ly conceived predictions. 

 

Assimilation and accommodation 

A worldview helps us to make sense of the important events in our life. Such events may 
include a new job or project, the death of a loved one, a new relationship, or a serious 
illness. When we manage to explain and evaluate such an event on the basis of our 
worldview or some other meaning-producing scheme, then the event has been assimilated 
into the scheme: it is made to fit into our understanding of how the world functions.  

However, if that fails, then the worldview itself may need to change in order to understand 
what has happened. In such a case, sense-making requires accommodation of the 
worldview to the event, rather than assimilation of the event into the worldview. Such a 
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drastic event that triggers a change of the meaning-producing system has been called a 
“cosmology episode” by the sociologist Karl Weick, because it implies a new theory of 
the world (cosmos) (Weick, 1995).  

Meaning making is necessary when some event happens of which the initial interpretation 
is discrepant with the global beliefs and values, so that it does not fit within the standard 
scheme. For example, imagine that a hard-working employee who is proud of his 
achievements is suddenly dismissed from his company. This person saw career advance-
ment as the major goal of his life, and believed that productive effort is the path to achieve 
this. His unexpected dismissal shatters that prospect. This event will not only not make 
sense to him; it may put into doubt his very conception of his life in relation to the world 
as he knows it.  The natural reaction is to try to reduce the discrepancy between his initial 
interpretation of the event (“I was dismissed in spite of my hard work”) and his global 
meaning system (“I should work hard to achieve a well-deserved advancement”).  

This can happen by changing the initial interpretation, thus making sense of the situation 
in a different way, e.g. “the company is financially in dire straits, so they had to let some 
of their best people go”. Here, the dismissal is attributed to a cause (6) that does not clash 
with the “working hard” value (2). The apparently discrepant situation has now been as-
similated into the worldview: “as long as finances allow, hardworking people are reward-
ed with advancement, so I should not let this setback stop me from continuing to work 
hard”. Assimilation means that meaning has been found without the worldview needing to 
change.  

Accommodation is the more drastic process in which making sense of the situation re-
quires a reorganization of the worldview itself: a “cosmology episode”. For example, the 
dismissed employee may suspect that he was cheated by a competitor, who blackened his 
name in order to get him dismissed and take his job, and conclude that “to reach my goals 
it is better to cheat than to work hard”. Here a new meaning and prospect is created not 
just for the local event, but also for the person’s global appraisal of life.  

As another example, imagine that a person has a religious worldview according to which 
good people are rewarded by God with a long and happy life, while bad people are pun-
ished. When that person’s beloved younger sister is killed on the road by a drunk driver, 
while the driver escapes punishment, this assumption comes under severe stress. One 
option is to still assimilate the event into the worldview, e.g. by inferring the consequence 
(5) that the sister will anyway live happily in Heaven, while the driver will go to Hell, and 
the explanation (6) that God intended this episode merely to test the family’s faith in Him. 
Another option is to accommodate the worldview, and change the ontology (4): “the be-
nevolent God I believed in would never allow such an event to happen, therefore I must 
have been mistaken and God does not exist”.  
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The need for a new worldview 

We live in a time that is characterized by very rapid, confusing, and difficult to understand 
changes. We suffer from information overload and constant interruptions, caused by the 
ubiquitous Internet, smartphones, and a globalized society, where faraway events can 
immediately affect what happens here and now. The situation can be described by the 
VUCA acronym (Beigi, 2015; Bennett & Lemoine, 2014). That means that it is: 

Ø Volatile: most things change rapidly, while very few things are permanent  

Ø Uncertain: we rarely can predict what will happen next 

Ø Complex: all these changes depend on each other in a way very difficult to grasp 

Ø Ambiguous: we do not really know what these changes are or what they mean  

In sum, it is difficult to make sense of what is presently happening in the world. The re-
sulting lack of meaning and prospect produces stress, alienation (feeling as if you don’t 
belong), and a general sense of insecurity and self-uncertainty. As we saw, this is a basis 
for unhappiness. It also tends to trigger a variety of psychological problems, including 
depression, anxiety, violence and even suicide.  

We further saw that people suffering from self-uncertainty tend to compensate for this by 
adopting social norms that are clear but simplistic and rigid. Thus, the situation makes 
people attracted to worldviews that promise the opposite of the VUCA properties, by pro-
posing explanations, norms and values that are: 

Ø Eternal, rather than volatile,  

Ø Absolute, rather than uncertain,  

Ø Simple, rather than complex, and  

Ø Strictly defined, rather than ambiguous.  

Such worldviews can be found e.g. in fundamentalist religions, nationalist or populist 
ideologies, and totalitarian societies. However, such worldviews merely deny the obvious 
VUCA nature of our society, rather than addressing its challenges. That typically makes 
the problems worse rather than better—just like denying global warming would stop us 
from developing policies that can mitigate its effects.  

While such a rigid worldview can make people temporarily feel better, it does not propose 
a strategy to reach a true understanding of unusual phenomena, because it will always 
have an ad hoc explanation that can apply to anything. For example, in a religious 
worldview, like in the example of the sister killed by a drunk driver, any unexpected event 
can be explained by God’s inscrutable intentions that we just have to accept. Nationalist 
political worldviews, on the other hand, tend to attribute all problems or failures to some 
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conspiracy by enemy forces. If no evidence of the conspiracy can be found, this merely 
confirms that the conspirators are very powerful in hiding the evidence. 

An effective worldview must provide a realistic description of the world, and a strategy to 
deal with it that actually works. That means that we need a worldview that accepts change, 
uncertainty and complexity, but that focuses on the positive aspects of how we can use 
that complexity and change to work for us and make the world better.  

That is why I advocate an evolutionary-systemic worldview (Heylighen, 2014b). Here 
people are seen as complex systems embedded within other systems, including society, 
technology and the ecosystem. These systems through their interactions mutually adapt, 
discover synergies, and thus develop, self-organize and evolve. Such a worldview fits in 
with more recent ecological and “post-humanist” philosophies (Barad, 2003; Braidotti, 
2013), in which humans are no longer the center of the universe but a special kind of 
agents living in symbiosis with a multitude of other biological, physical and technological 
agents, together forming a complex network of interdependencies. In spite of this apparent 
complexity, the scientific and philosophical principles underlying such a worldview are in 
fact remarkably simple—albeit non-obvious from a more traditional, dualist perspective 
(Heylighen, 2014b). 

 

Creation of new meanings 

No worldview can ever be finished or complete: we will never be fully certain, and there 
will always be new phenomena, changes and mysteries to explore and make sense of. 
Therefore, the evolutionary-systemic worldview is open-ended: permanently ready to 
assimilate and accommodate new insights. Thus, we need to continue searching for mean-
ing. The traditional way is through symbolic reasoning: using language and logic to devel-
op new explanations that relate known concepts (symbols) in a novel way, while using 
intuition to select the most plausible and meaningful ones. But this is not sufficient 
(Heylighen, 2019). 

The ambiguity and subjectivity of language and intuition can be overcome to some degree 
by the methods of science. By formalization (expressing symbols in an explicit, context-
independent manner, like in mathematics), we can make our descriptions more precise and 
less subjective. By operationalization (grounding symbols in physical operations, such as 
experiments or measurements, that specify how the symbol is related to an external phe-
nomenon), we connect these abstract descriptions to the real world. By testing our theories 
in that real world, we make sure their predictions are reliable. 

However, not all meaning can be expressed in a strict, formal and operational manner. 
Philosophy helps us to address questions as yet left unanswered by science, in particular 
by searching for the deeper concepts, assumptions or foundations that support our theories, 
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and by questioning conventional wisdom or seemingly obvious parts of our worldview. 
Philosophy also should help us to integrate the often-disconnected insights from the sci-
ences into a worldview that helps us answer the “Big Questions” (Vidal, 2012). 

Art can support us in this meaning-creating enterprise through its power to evoke feelings, 
experiences and intuitive insights that cannot be expressed in words or conventional sym-
bols. Thus, it stimulates our senses and imagination, making use of our “situated and em-
bodied” cognition to better grasp complex phenomena, such as shapes, movements or 
sounds (Johnson, 2008). 

Meditation, mindfulness and other “spiritual” techniques further open up our conscious-
ness to the more subtle sensations and associations that tend to be ignored by rational, 
symbolic thinking (Heylighen, 2019). This makes us ready to transcend our individual, 
self-centered perspective, and to feel more connected to the larger whole—humanity, 
nature and the cosmos.  

Thus, we feel awe in the face of the unimaginable complexity of the universe, and fascina-
tion for the mystery of everything that is still unexplained. But this mystery is not locked 
away as something that we could and should never try to comprehend, the way it is often 
portrayed in religions. On the contrary, it should stimulate our imagination and curiosity, 
and inspire us to question conventional assumptions and discover new meanings.  

Still, the complexity of the universe is not just something negative, which casts doubt on 
everything we know. It should also be seen as a source of growth and self-organization. 
The universe is vaster than our limited mind can ever encompass, and the space of poten-
tial developments is infinite. This large-scale view may give us faith in the power of evo-
lution to always find creative solutions to whatever challenges may appear. For this, we 
can find inspiration in what is nowadays called “Big History”, i.e. the story of the uni-
verse’s evolution from the Big Bang to contemporary civilization, and beyond (Christian, 
2011; Spier, 2015). 

As an overall conclusion, the meaning of human life is to live, develop and grow, while 
seeking more harmony and synergy with others and the surrounding social, ecological and 
cosmological systems. For an individual human that means self-actualization, in the sense 
of maximally developing your insights and capabilities, and self-transcendence, in the 
sense of applying these talents to help develop something bigger than your self. 
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