
Diversity, Freedom 
and Evolution 



 



Diversity, Freedom 
and Evolution 

By 

William Magnusson 
 
 



Diversity, Freedom and Evolution 
 
By William Magnusson 
 
This book first published 2019  
 
Cambridge Scholars Publishing 
 
Lady Stephenson Library, Newcastle upon Tyne, NE6 2PA, UK 
 
British Library Cataloguing in Publication Data 
A catalogue record for this book is available from the British Library 
 
Copyright © 2019 by William Magnusson 
 
Cover art by Hadna Abreu 
 
All rights for this book reserved. No part of this book may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, 
electronic, mechanical, photocopying, recording or otherwise, without 
the prior permission of the copyright owner. 
 
ISBN (10): 1-5275-3086-8 
ISBN (13): 978-1-5275-3086-7 



CONTENTS 
 
 
 
Preface ...................................................................................................... vii 
 
Chapter One ................................................................................................ 1 
It Has All Been Said Before  
 
Chapter Two ............................................................................................... 5 
What Does Evolution Care About? 
 
Chapter Three ............................................................................................. 9 
Two Intentions; One Body 
 
Chapter Four ............................................................................................. 15 
The Evolution of Logic 
 
Chapter Five ............................................................................................. 21 
Stroking the Demon 
 
Chapter Six ............................................................................................... 25 
The Beauty of Randomness 
 
Chapter Seven ........................................................................................... 31 
Shared Myths and Domesticated Demons 
 
Chapter Eight ............................................................................................ 37 
Is the Universe Self Aware? 
 
Chapter Nine ............................................................................................. 41 
Clairvoyance 
 
Chapter Ten .............................................................................................. 47 
Talking to Humans 
 
Chapter Eleven ......................................................................................... 55 
Emotions 
 



Contents vi

Chapter Twelve ........................................................................................ 61 
Talking to Machines 
 
Appendix: Conflict in Science .................................................................. 67 
 
Notes ......................................................................................................... 89 
 
Bibliography ............................................................................................. 95 
 
Index ....................................................................................................... 103 



PREFACE 
 
 
 
This book is about hope. Many people believe that the Universe was 

created by a supernatural being and everything is preordained. Those people 
hope that It plans a happy ending for humans, or at least for their ethnic 
group. Mainstream physicists believe that time does not flow and all the past 
and future exist simultaneously. For them, time as we know it, and therefore 
Darwinian evolution, are only illusions. Most of them are humanists and 
talk about human freedom, which cannot exist in their version of the 
Universe, so I assume that they hope that their model is wrong. The different 
ethical-moral values espoused by all the foregoing have one thing in 
common, they are inappropriate for other human groups, other species, or 
artificial intelligence. I hope that Darwinian evolution exists because, as I 
will explain in the following chapters, it provides the basic tenets for 
universal ethical-moral values that would be appropriate for all life forms 
and even for artificial intelligence. I cannot prove that evolution exists, but 
I adopt a modification of Pascal´s wager. If any of the other options are true, 
it doesn´t matter whether I believe in them or not. Everything is 
predetermined, even me writing this book. On the other hand, if evolution 
exists, I have absolute values that apply to people, other organisms and even 
self-aware robots. Therefore, I choose to believe in Darwinian evolution and 
I hope to convince you to have that hope. 

Although they possibly disagree with much of what I say, the following 
people helped me finish the book. James Brittain brought me back to 
Cambridge Scholars after I had gone elsewhere for technical reasons. 
Graeme Wells and Grahame Webb checked some of the details, and Chris 
Moran, despite disagreeing with much of what I said, kindly read the whole 
manuscript to reduce the number of typos and clumsy sentences. Much of 
what I write about the social aspects of science I learned while participating 
in the Program for Biodiversity Research (PPBio) and the National Institute 
of Science and Technology for Amazonian Biodiversity (INCT-CENBAM) 
that were financed by the Brazilian Ministry of Science, Technology, 
Innovation and Communication (MCTIC). The rest I owe to everyone I have 
ever interacted with, be they family, friends, lovers, co-workers or students. 
I am only sad that my eloquence cannot do justice to their insights. 



 



CHAPTER ONE 

IT HAS ALL BEEN SAID BEFORE 
 
 
 
Whenever one of my students says that they have come up with a new 

concept, I tell them to check the literature because some ancient Greek 
probably said it. I also tell them about Stigler´s law1, which says that no 
discovery is named after its original discoverer. Whatever the Greek said, 
he probably copied it from some other Greek, who got it from a long-
forgotten Egyptian. This makes crediting somewhat arbitrary. In fact, 
Stigler´s Law predicts, as was confirmed by Stigler, that it was not 
invented by Stigler! 

When I became interested in belief systems, I started to read books by 
philosophers, scientists, mathematicians, religious historians and 
psychologists. Every book presented new aspects, but I soon realized that 
the great majority of what was in each book was repeating what had been 
written in many others, often by the same author. The story was slightly 
different, but the content was similar. Each book led the reader through a 
logical sequence that ended in the author´s pet conclusion. The book took 
days or weeks to read, and always left the feeling that there were so many 
other publications that I needed to study. An alternative title I had for this 
volume was So Many Books! All the writers wanted their readers to adhere 
to their positions, but I soon realized that human experience is so varied 
that reading a book can give only a superficial glimpse into a writer´s 
mind. 

My area of research is biodiversity monitoring, and I coordinated the 
production of a book2 that described the statistical, practical and social 
difficulties of obtaining data for use in systematic conservation planning. 
It summarized an enormous quantity of information and experience of 
thousands of researchers throughout the World. I believed that it would 
have a marked effect on researcher attitudes to monitoring, but almost 
nobody read it! I had fallen into the trap of most writers; I had provided 
the information and underestimated the importance of motivation. I and 
my co-authors participated in hundreds of meetings where we presented 
the logic behind our methods, and we convinced no one! Today, many 
people use our methods, but they were not convinced by logic; they used 
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them because they were part of a social system in which they felt good in 
participating, and only subsequently did they understand the practical 
advantages. 

I realized that the same applies to all aspects of scientific and spiritual 
development. I use spiritual here in its broader meaning, and do not imply 
that spiritual development necessarily requires the existence of supernatural 
beings. However, I do believe that the attempts of some famous writers to 
separate the science from the spirit have not only been ineffectual, they 
have been counterproductive in terms of engaging more young people in 
scientific research. There has been a recent trend towards anti-science that 
is reflected in peoples´ attitudes towards evolution. In this book, I hope to 
show the practical advantages of uniting all of the spiritualist movements 
that recognize the reality and importance of evolution in what I call the 
Congregation of Evolutionists.  

I aim to keep this book short. You don´t have time to wade through 
another tome that will throw facts at you. Jordan Ellenberg’s list3 indicates 
that most books of the kind I have written have a low Hawking Index. 
That is, even if they reach the best-seller lists, few readers get to the end of 
the book. I have an agenda, and that is clearly stated in the last paragraph. 
I provide a list of the books that were particularly important for me, but 
there are entire books discussing the subjects of each of my paragraphs, 
and in some cases there are dozens or hundreds of books on the topic of a 
single sentence. Obviously, nobody can have read all that literature.  

Perhaps I should say that I list the books that I remember as being 
important. There are so many others I have read that undoubtedly 
influenced me, but which I have forgotten. If I present an idea as mine, 
please forgive me. It is not because I do not respect the person who gave it 
to me; I just got old and memories fade. 

I will keep the references to a minimum. Not only is a reference likely 
to be unjust because of Stigler´s law, showing that someone else has said 
something before does not increase its veracity. I will name some authors 
because humans understand interactions between people much more 
intuitively than they do interactions among concepts. However, this means 
that I have to select those authors that I believe are more influential. The 
result is that I will appear to be criticizing more those writers that I most 
admire!  

Don´t get me wrong, I love the books by writers such as Karen 
Armstrong4, Howard Bloom5, Alain de Botton6, Sean Carroll7, Richard 
Dawkins8, Daniel Dennett9, Daniel Everett10, Yuval Harari11, Sam 
Harris12, Marc Hauser13, Daniel Kahneman14, Lawrence Krauss15, Leonard 
Mlodinow16, Matt Ridley17, Loyal Rue18, Edward Wilson19, and Robert 



It Has All Been Said Before 
 

3 

Wright20, and I agree with almost everything they say, even though they 
are often espousing contradictory viewpoints at the end! They help me 
find myself as they struggle to find themselves. I cite only those books I 
have read. These prolific authors have produced many other volumes and I 
apologize if they have anticipated my arguments in other books. You can 
read the books cited if you want oft repeated explanations of the 
statements I present as facts. However, I believe that they have missed the 
essence of the story that links the science, philosophy, spiritualism, 
economics and politics. It is that simple but fundamental story that I 
present here. 

New Atheists continue to produce books repeating the same arguments. 
It reminds me of the tourists who visit another country where no-one 
speaks their language. When they realize that the other person did not 
understand what they said, they repeat the sentence, speaking louder. 
Authors, such as Jerry Coyne21, are ostensibly defending science from 
religion, but they almost completely ignore the huge scientific literature on 
human motivation and learning22. 

Because I am principally interested in motivation, I am drawn to 
authors who have written autobiographies. These brave individuals have 
not only presented the facts, they have given insights into what makes 
them tick. Occasionally, I will use information presented in an 
autobiography to take a point of view different from that of the author, but 
this reflects my admiration of them and should not be considered to be a 
criticism of what they wrote. 

An interesting aspect of autobiographies is that they reveal how 
people evolve over their lifespan. It has been pointed out that many 
scientists start out as theists and evolve into atheists, but it might have 
been noted that many scientists who start as atheists evolve into theists. I 
am not as interested in the switching of belief systems as I am in the 
evolution of understanding of motivation. As an example, I´ll use my 
favourite feminist author, Naomi Wolf, but I suggest you read the three 
books I cite23 out of chronological order.  

Her first, and the book for which she is most famous, is The Beauty 
Myth. This is a conspiracy-theory type of book about how the cosmetic 
industry exploits women. I was impressed by it and gave it to my daughter 
to read, though I don´t think she did. While it is impressive in facts, if 
someone had said that it had been written by a man, I would not have been 
surprised. Naomi Wolf´s last book, Vagina, certainly could not have been 
written by a man and shows that, although there may be a conspiracy, 
women are part of it. The third book I suggest you read is The Tree House, 
where Naomi takes lessons from her father to understand the importance 
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of doing your own thing, which in his case was writing poetry virtually no 
one read, and, in her case, of not projecting her motivations on the young 
women who regard her as a role model. I will return to this theme 
repeatedly throughout the book, trying to distinguish the importance of 
facts, motivation and how we can teach without stifling our pupils. 

There are fuzzy lines between spiritualism, religion and church. 
Philosophers and physicists debate whether science necessarily includes 
metaphysics24, but I do not want to enter that debate, which is important, 
but has reached such dimensions that almost no one is willing to read more 
words about it. I have looked into the eye of an aboriginal dreaming 
crocodile, I have climbed the sacred mountain of the Pemon people that is 
the stump of the tree of life, I have seen a sacred rattlesnake on top of a 
Mayan temple where it could not possibly have been25, and I have walked 
among piles of skulls under the Convento de San Francisco in Lima and 
felt the faith of the dead. However, this does not mean that I subscribe to 
any particular religion; just that I recognize the importance of spirituality 
to all human endeavours. As you will see if you reach the last chapters of 
this book, I am interested only in practical issues, and I will present an 
argument, most of which has been presented before, but hopefully in a 
way that will make it much more effective. 

 
 



CHAPTER TWO 

WHAT DOES EVOLUTION CARE ABOUT? 
 
 
 
The simplest answer to the question in the title of this chapter is 

“nothing”. However, it is easier for us to think about concepts when we 
anthropomorphize them. Even avid “poetic naturalists”, such as Sean 
Carroll, use this device when talking about the Universe7. I want to present 
an argument that evolution is special and makes us and all other life 
special. I am not using the term “evolution” in its widest sense, which is 
synonymous with “change”. I am referring to what has been called 
Darwinian evolution: the process that gave rise to life. It doesn´t matter 
whether you believe a supernatural being created evolution, or evolution is 
a process that just happens to occur in the Universe, because most 
objective definitions of life link it to the process of Darwinian evolution. 
The NASA webpage gives the following definition: “Life is a self-
sustaining chemical system capable of Darwinian evolution.” 

By this definition, life does not have to be organic, but even the 
chemistry may not be necessary. Evolution can also work on ideas 
(memes), and it could work on machines. Yuval Harari explains this well 
in his book, Homo Deus11. All that is necessary is that selection leads to 
ideas or machines that reproduce themselves, though we will see in the 
following paragraphs that evolution needs diversity, so machine 
reproduction would need lots of “mistakes”, just as biological reproduction 
does26. 

Darwinian evolution has two parts: diversity and selection. Without 
diversity, there is nothing to be selected. Evolution does not require great 
diversity; just two different states would suffice if those states reproduce 
themselves and selection favours one or the other. However, the potential 
for evolution, as opposed to the strength of selection, is greater the larger 
the diversity. That is where freedom comes in. Greater diversity is 
irrelevant if something external prevents selection from acting on part of 
the diversity. The external agent that prevents selection is not only an 
agent of selection itself, it reduces the evolutionary potential.  

Throughout this book, I will come back to the idea that the potential 
for evolution is directly coupled to both diversity and freedom in relation 
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to the states that can be selected. I will treat freedom and diversity as 
relatively independent, though greater diversity can restrict freedom, and 
freedom to reduce diversity would do exactly that. This contradiction is 
especially apparent in one of the most rapidly expanding memes, 
democracy, but I´ll leave discussion of that till later. 

Evolution is not an emergent property. It is also not a product of the 
human mind, as are morality27 or belief systems28. Evolution is a principle 
that could apply in black holes, even if we cannot suggest how or even 
imagine its products. It is a logical truism. If states can reproduce 
themselves, and those states are subject to selection, the system will 
evolve to have different proportions of states over time. The strength of 
selection depends on the strength of the selective agent, but in the long 
term the potential for evolution depends on diversity and freedom of states 
rather than strength of selection. If evolution could care, it would care 
about diversity and freedom! 

Although it is not itself an emergent property, evolution can lead to 
emergent properties, such as life, mind and self-awareness. The last named 
is what makes us special, but probably not in the way you are thinking at 
the moment. Among the many great books that inspired me to write about 
evolution is one that was also one of the greatest let downs. Simon 
Conway Morris called his book The Runes of Evolution: How the Universe 
Became Self-Aware.29. When I read the title, I almost gave up writing this 
book; I assumed that he had presented my arguments, and I continued 
reading with high expectations.  

Like all the books I cite, this one dug deeply into the subject and, as a 
biologist, I was impressed by the depth and thoughtfulness of the 
discussion of evolution. However, I soon realized that if I were not a 
scientist, I would have become frustrated and given up long before getting 
through the 300 pages of text and almost 200 pages of notes. Besides the 
great biology, I was keen to get to the part dealing with how the Universe 
became self-aware. When I reached the final chapter without any in-depth 
insights into the Universe’s self-awareness, I was ready to be overwhelmed. 
However, I just found a few anecdotes about supposed extrasensory 
perception and three paragraphs about meeting a priest.  

Despite my enormous respect for the first 300 pages, what I remember 
most vividly was the let-down. It reminded me of those interminable jokes 
that have nothing to do with birds with the punch line “and the bird flew 
away.” Morris´s conclusion appears to be that, although evolution could 
produce self-awareness, we don´t need evolution for the Universe to be 
self-aware. Maybe he´s right, but I do not believe that almost 500 pages of 
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facts followed by a few anecdotes is the best way to convince others of 
your point of view. 

Perhaps the best example of the power of the principles of evolution is 
a rather strange political system called democracy. Democracy doesn´t 
look like it could work. Because it is based on the concepts of diversity 
and freedom it seems too ungainly to function properly. Plato considered it 
the second worst of all possible political systems30. When there are a lot of 
people included, it degrades into representational democracy with all the 
possibilities for loss of freedom that could involve 31. It can even result in 
aberrations, like Donald Trump. However, despite the fact that it seems to 
lack purpose and direction, it is slowly supplanting other political systems 
throughout the World.  

Diversity and freedom are also slowly eroding the quantity of 
violence in the World32, which provides a positive feedback to increase 
diversity and freedom. Counter intuitively, complex social systems are 
more stable when controlled from bottom up, rather than top down. Most 
people are not biologists, and will have difficulty understanding the 
mathematical arguments of the university professors. However, if they live 
in a functioning democracy, they can see evolution at work everywhere 
around them as the diversity and freedom in their world increases year by 
year, generation by generation. This does not have to occur, but systems 
that promote the potential for evolution promote diversity and freedom. 
 





CHAPTER THREE 

TWO INTENTIONS; ONE BODY 
 
 
 
There is deep debate as to whether living things, or members of some 

subset of living things, have a soul that is independent of the physical 
world. I don´t want to get into that argument as I have nothing new to add. 
However, I want to talk about the two-agent model that separates mind 
into conscious and subconscious, the latter often called unconscious or 
subliminal thought. The subconscious is in reality a compendium of 
different processes, and we should probably talk about our 
subconsciousnesses, but that level of detail would only confound the story 
I and most other authors33 tell about the mind. People have long had an 
interest in how we think and much of the discussion has been about the 
process we call logic. At the moment, I just want talk about what makes us 
think rather than how we do it, which will be the subject of the subsequent 
chapter. 

The famous mathematician, Henri Poincaré, the man who gave us 
chaos theory and some of the most important models of the structure of the 
Universe, believed in the two-agent model long before psychologists and 
neuroscientists had worked out the mechanisms. His anecdotes about 
striving unsuccessfully to solve mathematical problems, then having 
breakthroughs when he was making no conscious effort to solve them 
have become classics34, reported in almost all the books on the distinction 
between conscious and subconscious. The answers came to him 
unexpectedly as he spent a sleepless night, took an excursion on a bus or 
walked by the seaside. He concluded, and subsequent research backs his 
interpretation35, that his subconscious was working on the problem while 
his conscious mind was busy elsewhere. 

Poincaré did not stop there. He used his conscious mind to evaluate 
the logic of the answer that his subconscious had given him, and came to 
the conclusion, with the aid of paper and mathematical symbols, that his 
subconscious had found the right solution. We all do that, checking the 
results our subconscious gives us against external evidence by the use of 
the process we call logic. However, in most cases, we give more weight to 



Chapter Three 
 

10

what the subconscious tells us than to the logic, and research over the last 
half century indicates that is usually the best decision. 

Logic takes a third-person point of view, evaluating hypothetical 
cause-effect relationships that could explain the result we see. We use 
logic so often to try to convince others, we end up believing that most of 
our decisions are based on logic independent of the subconscious, but this 
interpretation does not have support from psychological research14. If logic 
is so powerful, why do we use it so sparingly? The answer lies in the speed 
of calculation; research indicates that the conscious mind can process 
about 16 - 50 bits per second, whereas the subconscious can process ~11 
million bits per second36. Please remember these numbers, and check the 
original references for the derivation if you doubt them. It doesn´t matter 
whether the estimates are little bit off. What is important is that the 
subconscious has to process information at a rate about a million times 
faster than the conscious mind can operate. If we had to rely on the 
conscious mind for most things we do we would be dead! 

Human beings are extremely complex organisms. The average human 
has trillions of cells that carry its genome, not to mention the much greater 
number of symbiotic and commensal microorganisms that live in our 
bodies37. Most of the really important things have to be done quickly and 
cannot be left to the conscious mind to take care of. Do you remember 
how many times you breathed in in the last 10 minutes? Of course not, but 
every breathe involved thousands of coordinated nerve impulses that were 
linked to an incredibly complex sensory system measuring blood oxygen 
levels, pressure in lung alveoli, and many other things that ensure your 
tissues get just the right amount of oxygen, and can get rid of waste gases.  

Just about everything of importance we do has been relegated to 
subconscious processes. Even walking is too important to be left to the 
conscious mind. Almost all of the books on the subconscious report on the 
incredible experiments in which people with extreme damage to the optic 
lobes of the brain are able to walk and avoid objects, even though they 
believe that they are totally blind, a phenomenon known as “blindsight”36. 
Their eyes still have connections to the hind brain, which processes 
information as they walk. This probably requires processing millions of 
bits per second, and could not be left to the conscious brain or we would 
fall over on the second step. The really disturbing aspect is that the 
subconscious brain does not talk directly to the conscious brain, which is 
why these blind people do not realize that they can see! 

We use words to explain our arguments, and it has been suggested 
that you need words to reason, but that has been shown to be wrong38. 
Although we use words to describe our reasoning, we and other species 
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can reason quite well without recourse to language. That is just as well, 
because our subconscious does not use words, and apparently doesn´t 
understand them. The subconscious works likes the military and gives 
information only on a need-to-know basis; otherwise, our snail-pace 
conscious would be overwhelmed. Daniel Everett refers to this as the dark 
matter of the mind10. 

Our subconscious has a long memory. Things that happened millions 
of years ago to our remote ancestors, before they became human, selected 
certain behaviours that became encoded in our subconscious. In that sense, 
our subconscious is a statistician. The best behaviour is the one that was 
selected for over our evolutionary history; on average, what we do has 
been the statistically best option. That makes the subconscious very 
knowledgeable because it has an enormous amount of information encoded 
as to what works and what doesn´t work. However, its great knowledge of 
the past may not be of much use if the selective agents change; the best 
strategy for your great-great-great grandmother tending her garden near a 
primeval forest is not necessarily the best for you in a supermarket linked 
to a global market. Software engineers are systematically exploiting our 
ancient biology to make us addicted to modern technology39. 

The big problem is not the complexity of the calculations, it is the fact 
that our subconscious usually doesn´t inform us of the decisions it makes. 
To illustrate this in the classroom, I use a design I copied from Stanislas 
Dehaene´s book on consciousness and the brain40. It shows a chessboard 
partially shadowed by a column. I indicate two squares, and all the 
students say that one is much darker than the other, representing the white 
and black squares needed for the game. I then show them the two squares 
with the rest of the picture blocked out. All agree that the two squares have 
almost exactly the same shade of darkness. The difference is that the 
subconscious uses the extra information about an apparent shadow in the 
first picture to modify the information it passes to us about the colour, but 
doesn´t tell us. Some students say that I must have changed the colour of 
the squares when I blocked out the rest of the picture, and I can understand 
why. I still look at the two pictures side by side and find it hard to believe 
that the only difference is the calculations my subconscious makes without 
telling me. 

You can consult the books by Stanislas Dehaene, Daniel Kahneman, 
Leonard Mlodinow33 and Gordon Patzer41 to learn more about how 
powerful and devious your subconscious is. Those authors provide 
hundreds of pages of examples. Now, I just want to emphasize the 
relationships among motivation, evolution and the subconscious. Although 
we often talk that way, things do not evolve for an objective. Fish did not 



Chapter Three 
 

12

evolve fins to swim. We did not evolve eyes to see. Fish evolved fins 
under the selective pressures associated with swimming. We, or rather a 
remote ancestral species, evolved eyes under the selective pressures 
associated with detection of resources or predators. 

No organ is subject to just one selective pressure. Because evolution 
does not plan, it has to make do with a hodgepodge of morphological and 
behavioural changes to get something done42. We carry out behaviours 
because we are motivated, but that motivation has different consequences, 
depending on what other behaviours we are undertaking at the same time. 
Each behaviour only becomes advantageous when combined with certain 
other behaviours in certain circumstances. That can be complicated for us, 
especially when circumstances change. 

Humans are strongly motivated to engage in activities that once would 
have led to reproduction. Many persons in previous generations probably 
did not feel those motivations, but they are unlikely to be among our 
ancestors. There can be no doubt that the selective pressure was 
reproduction, and we would colloquially say that those behaviours evolved 
for reproduction. Today, many of those behaviours do not increase our 
probability of reproduction. In fact, they may have the opposite effect. 
Examples include violent confrontations among males, copulating while 
using contraception, painting your face to appear younger or more fertile 
and eating high energy foods. Nevertheless, we still feel the motivations 
strongly. We “need” to play sports, we “need” to date, we “need” to use 
cosmetics and we “need” to eat sugars and fats. 

Some people say that they are not motivated by their subconscious, or 
that they can control their motivations to such an extent that they do not 
have to respond in any way to the needs that seem to arise spontaneously. 
Maybe that applied to the supreme Buddha, Siddhartha Gautama, but such 
people are rarely happy and usually described as neurotic. Even the 
Buddha probably inflicted great emotional pain on his wife and son while 
seeking his own inner peace43. Most people recognize that they have needs 
that do not fulfil any particular purpose in modern life, but that require at 
least partial fulfilment so that the subconscious stops bothering the 
conscious and we can get on with the things that we consider to be 
objectively more important.  

As the subconscious does not talk to us, we don´t know where these 
needs come from. In former times, these inexplicable behaviours would 
have been described as visits by demons. Although I believe it likely that 
these are just motivations of the subconscious urging us to undertake a 
behaviour that would have been advantageous for reproduction in a former 
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time, and still might be in some circumstances, I like the analogy with 
demons and will use it from here on. 

Our subconscious, or the demon it sends to torment us, has often been 
likened to a domesticated animal, such as a horse44. Horses are much 
larger, faster and stronger than us. They can be broken so that they are 
afraid to do anything to annoy us, but such hacks are rarely outstanding. 
Competent horsemen get the horse on side by stroking it gently and 
talking to it in a soothing voice that transmits no information except 
affection. The rider directs the horse but cannot dominate it by violence, 
giving the analogy between the slow and weak conscious that sits on the 
much faster and stronger subconscious. It is obvious why we need our 
subconscious. In the next chapter we will consider the evolution of the 
conscious. 





CHAPTER FOUR 

THE EVOLUTION OF LOGIC 
 
 
 
Logic is a way to check the practical consequences of the decisions 

that our subconscious transmits to us. This is sometimes called the search 
for truth, though that word is not as concrete as it may appear. A few years 
ago, three software engineers from IBM visited my laboratory. They were 
looking for state-of-the-art problems in which IBM could invest research 
and I tried unsuccessfully to convince them that one such area was data 
management of biological-monitoring programs.  

I explained that we had found it necessary to maintain a human in the 
process to detect gross errors that might lead to filing of untrue data. They 
explained that there was in fact no need for a human to validate the data, 
and that my problem was that I did not understand the modern definition 
of “truth” used by large organizations, such as IBM and Google. They said 
that the only defendable definition of truth was what the majority of 
people believed. By making the data available and recording opinions, the 
users of the internet would define truth. 

As a scientist, I was unimpressed. It is a metaphysical assumption of 
science that there exists a truth that is independent of the observer, though 
of course there is no scientific way of validating that24. I realized that the 
IBM engineers and I were probably talking about different truths. They 
were talking about conclusions based on the data and I was only talking 
about the correct transposition of the data from tables to the digital world. 
We only corrected the data when the original author said that he or she had 
made a mistake. Nevertheless, the incident sent me on a search for an 
objective definition of truth, and I couldn´t find one. Truth has even been 
defined as beauty45. For an introduction to the difficulty of defining truth 
using logic or language you could start with the chapter “The concept of 
proof in formalized languages” by Alfred Tarski or the book by Alfred 
Ayer46. From here on, I´ll refer to truth in its common sense definition as 
something that can be shown to coincide with practical reality. If you want 
to understand why that is not always very useful, you will have to read the 
books in the bibliography! 
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Does evolution care about the truth? Not really. Some have argued 
that behaviours that lead to things that are objectively true will be selected 
over things that do not lead to practical advantages. However, things that 
are not true may be much more advantageous in the short term. Steven 
Pinker presents the argument in Enlightenment Now32 that our diversity 
and freedom increase as we search for truth. However, throughout this 
book I will make the case that it is diversity and freedom that lead to 
enlightenment, and that trying to convince others that you know what is 
true does not necessarily, or even commonly, result in diversity and 
freedom. Many defenders of evolution talk about truth, as do supporters of 
alternative philosophies. Although it is easy to show that diversity and 
freedom promote evolution, truth is optional.  

Why did the use of logic evolve, when the popular conception of the 
use of logic is the search for truth? I want to convince you that complex 
logic probably didn´t evolve under pressure to seek truth, but rather to 
deceive. We have co-opted it in the search for truth, but that is unlikely to 
have been the original selective pressure. 

In the last chapter, I explained that the subconscious controls almost 
everything we do, and does not tell us why we do things. If I am a solitary 
organism, that´s fine; as long as I survive and reproduce, evolution will be 
served. If I start making my decisions based on long chains of conscious 
thought, I will be condemned to act slowly, and if some predator doesn´t 
kill me, a sexual competitor will get to my potential partner before I do. 
That is, my germ line will die out! 

There is a lot of debate about what is thinking, what is intelligence 
and which species can really use logic to plan their actions47. As with all 
the incredibly interesting topics I have discussed so far, I do not have 
space, and you do not have time, for me to go into the details. Here I am 
only talking about the sort of intelligence that uses logic to describe causal 
chains that might lead to self-awareness in a restrictive sense. All living 
things are probably self-aware in the broad sense that they can detect when 
their internal state is not adequate for maintenance or reproduction and do 
something about it. However, here, and in all other parts of this book, I am 
restricting self-awareness to the ability to metaphorically step out of one´s 
body and see yourself as a third party would.  

One sort of evidence of this level of self-awareness frequently used by 
experimenters is the ability of an organism to recognize itself in a mirror. I 
will explain in a later section why it is likely that all complex multicellular 
animals are self-aware and have feelings, but here I am interested in the 
use of complex logic that is often used to distinguish humans from other 
animals. 
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In general, the ability to think in causal chains in novel situations, as 
opposed to simply implementing programmed responses, no matter how 
complex, is only highly evolved in species with complex social 
interactions. The obvious exceptions are the Cephalopods, better known as 
octopuses and their kin, which are generally solitary and short-lived, but 
show the ability to solve complex puzzles similar to that of highly social 
species of mammals and birds47. However, Cephalopods may not be as 
organizationally solitary as they appear. Their diffuse nervous system 
means that each leg can sense the environment and act independently of 
the others. Operating a head and eight to ten semi-independent legs may 
require the same kind of information integration faced by species that live 
in small interacting groups. 

What is the big difference between solving everyday social problems 
and solving problems directly involved with survival or reproduction? 
Probably the most important thing is the speed with which you have to 
react. A predator appears and you either make the right decision or you are 
dead. A potential partner arrives and you either make the right moves or 
someone else gets lucky. It would not be wise to rely on the conscious 
brain in these situations; it is just too slow39. 

In contrast, social problems not immediately associated with copulation 
may play out over your whole life time, with players and opportunities 
changing in such complex ways that you have to continually evaluate the 
situation and put the pieces together in different combinations. The social 
environment not only provides the selective pressure for complex 
decisions, it gives the organism time to carry out the necessary calculations.  

Many species show the ability to solve complex problems, but 
everyone agrees that humans have this ability far more developed than any 
other species. Biologists are often impressed by species that can solve 
problems at the level of a four-year-old child. Obviously, most of us, even 
those that do not appear to be very intellectual, can do much better than 
that. While written and spoken language is not necessary for an impressive 
level of mental processing, the ability to describe causal chains in abstract 
terms gives humans a huge advantage over other species, and is likely the 
reason that language was once thought to be a prerequisite for intelligence. 

How could logic evolve if it requires the conscious brain, and a speed 
of processing far slower than that used by predators, which rely much 
more on their subconscious? I suggest that predators or the need to find 
food or shelter probably had less effect on selection for complex logic than 
social interactions. Evolution simply cannot act on a potential long-term 
advantage if the short-term results are catastrophic. If you are dead, you 
are dead! 
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The ability to function in a social group can give an individual a huge 
advantage, both in avoiding predators and in obtaining resources necessary 
for survival and reproduction. Therefore, each individual has a lot at stake 
in convincing their peers that what they want done is in everybody´s 
interest. The problem is that your subconscious probably hasn´t explained 
to you why you feel the needs you do; you just know what you want40. 
Psychologists love putting people, especially those with split brains, in the 
position where they have done something, but the language part of the 
brain was not privy to the real reason. The subjects have no trouble 
presenting complex justifications for what they did, and they believe those 
justifications even though the experimenter knows that they have nothing 
to do with the real motivation13. 

Could it be that complex logic evolved to convince other people that 
we have good reasons for the things we do even when we don´t know why 
we do them?42 Michael Tomasello48 wrote “In this view, convincing others 
is good for individual fitness, and so humans evolved reasoning abilities 
not for getting at the truth but for convincing others of their view.” In 
terms of the simple definition of truth independent of the observer that we 
are using, most of the justifications are lies. Nevertheless, as we have seen, 
evolution doesn´t care about truth. If strengthening social bonds increases 
survival and reproduction then, as elegantly explained by Robert Trivers49, 
self-deception can be as important as deceiving others; when necessary, let 
truth fall by the wayside. 

How does this fit with the use of logic by scientists, such as Poincaré, 
to evaluate the truth, or at least the practical utility, of what our 
subconscious tells us? I don´t think that there is any problem with adapting 
something that evolved in a different context to a new function. A good 
case has been made that most or all adaptations should be called 
exaptations50, because most or all of the mechanism evolved under 
selective pressure for another purpose. However, the distinction between 
the two routes of evolution of logic is important in relation to 
communication. 

Scientists use logic to try to convince the general public of their point 
of view and become frustrated when many people reject what to them 
seems perfectly logical. However, their readers may be taking the most 
reasonable path. Logic can be used to deceive, and complex logic probably 
evolved to deceive, or at least to imply understanding that its user did not 
have. Therefore, it is logical to reject complex logic and trust the 
subconscious! 

As Poincaré pointed out, the road to discovery involves both the 
subconscious and the conscious. They do not speak the same language and 
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are linked only tenuously through emotions and repetition. Those people 
seen to excel in any area of human endeavour have found a way to balance 
the logical conscious with the demoniacal subconscious. Both may lie or 
omit, and learning to live with that is the precursor to the search for truth, 
whatever that may be. 

At this point, I should reinforce the difference between the two-agent 
model of conscious and subconscious and dualism, which posits a soul 
independent of the body, because many scientists seem to confuse them. 
While I distinguish the conscious and its tools, such as logic, from the 
subconscious and its tools, such as desires, as a literary device, I am 
talking about a single individual and I will explain later that the divisions 
among conscious, subconscious and emotions are often illusionary. 

Many writers say that free will is impossible because we often start 
doing things before our conscious is aware of it. They are dualists and 
believe that free will resides in the conscious and cannot exist in the 
subconscious, which is purely biological. This is like the Buddhist idea of 
Nirvana that posits that will can exist without want. For me, free will is a 
characteristic of the individual and is as much a result of the subconscious 
as the conscious. If the subconscious is free to make a decision based on 
external information, then the individual has free will. This is more 
developed in some species in which the conscious can modify the 
algorithms in the subconscious to reach an objective that was not 
previously programmed. This is a noble pursuit51. We all do that when we 
train, or when we stroke the demon so that it does something without 
obtaining the result that was the original selective agent. I believe that my 
definition of free will is similar to that of some philosophers, such as 
Daniel Dennett, but I will not continue with this discussion here as it is 
tangential to my principal arguments.  
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STROKING THE DEMON 
 
 
 
Learning is a complex process that involves the subconscious as well 

as the conscious. There are many tricks to get the subconscious to 
remember things, but perhaps the most important is repetition52. If you do 
something enough, your subconscious will assume that it is important, 
even if it does not coincide with anything that it was programmed to do 
through evolution. It would be much better if we could just talk to our 
subconscious, but it doesn´t understand what we say. Getting the 
subconscious to do something well generally takes about 10 years and 
10,000 hours of practice53. Is it any wonder that reading a book by an 
erudite intellectual, even if it took you 100 hours, is unlikely to change 
what your subconscious believes? 

The social context in which we learn is also important. Our 
subconscious is always reading what the people around us are doing. It 
knows that our survival and reproduction have been closely tied to our 
relations with other members of our group for hundreds of thousands of 
years49. It also knows that our most dangerous adversaries have almost 
always been humans from other groups, and it is highly tuned to 
distinguish “us” from “them”.  

Many other species feel the need for social structure. My daughter, 
Jeni, likes to rescue dogs from the street. One called Chuva, which means 
rain in English, was born on the street, and probably in the rain. Chuva 
was very street wise when Jeni brought her home. If no-one is paying 
attention, she will sneak out of the yard to meet other dogs and investigate 
new smells; all the adventures that a canine could want. However, even if 
she has just returned from an adventure, if she sees any of the family 
putting on running shoes she starts jumping up and down and gyrating in 
excitement that she never shows at any other time. Walking down the 
street tethered to a leash with a collection of humans and dogs is the 
highlight of her day. She does not strain on the leash; she just struts and is 
in doggy heaven, even though she does not have access to any of the 
discoveries that she could have had alone. Being a member of the pack is 
what matters most. 
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Because of my working-class background, I loathe social hierarchies 
and I have always encouraged the people who work with me to just call 
me Bill. An aging European researcher who works in the same department 
came to me one day and said “Bill, you can´t let the students call you by 
your first name; they will lose respect for us!” Although I encouraged the 
students to be informal, they still called me “O Senhor”, which is the 
Portuguese equivalent of “Sir”. They just feel better when they know their 
position in the hierarchy. 

I prided myself that I never required any formalism from those who 
worked for me, and I would never dream of suggesting what they should 
wear. However, one day, my secretary came to me and said “Nobody 
knows that I and the others that work with you are part of the organization. 
If you buy the material, we will make uniforms to wear at work.” I was 
appalled because wearing a uniform seemed so military in a society that 
had only recently shrugged off a totalitarian government, but I bought the 
material anyway. I was learning that being part of the group is incredibly 
important, something that has to be attended to before we can be 
productive. My assistants were not kowtowing, they were just stroking the 
demon so that they could feel better and more effectively order me around! 
Even Edward Wilson remembers the good feelings of being a military 
cadet54, and nobody could accuse him of lacking self-esteem. 

Our potential ancestors that did not pay attention to the social milieu 
did not become our ancestors! Again, our subconscious does not inform us 
of what it is doing, so we often don´t realize that we are sexist, racist and 
xenophobic, and the least informed among us say that they are not, while 
showing shameless prejudice. The problem is that each of us thinks of our 
self as a single agent. We find it hard to believe, and even harder to admit, 
that while our conscious is not prejudiced our subconscious is55. 

For most of our evolutionary history, there has been only one 
punishment for not conforming to group norms – death! The other 
members of the group did not have to kill us directly; banishment was 
enough56. Group cohesion was the most important element leading to 
survival when another group attacked, even though each member 
calculated that it would be better to hide and let the others do the fighting.  

Believing that your land, your leader, or your religion made your 
group so special that you would die for it might not look like the most 
effective strategy from the point of view of your selfish genes, and many 
simulations have shown that group selection is unlikely to be stronger than 
individual selection. So why do people believe in things that are obviously 
unlikely? At no point in history have the majority of people had the same 


