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1.

HUMAN EVOLUTION: PAST, PRESENT AND FUTURE

The Mysearch website has already made some attempt to discuss the
concept of evolution within a wider definition of life, e.g. biological, human,
artificial and extraterrestrial. However, while extraterrestrial life is possible,
even probable given the size of the universe, any evolutionary form of alien
life can only be speculative at this time and therefore will not feature
further in this discussion. As such, this discussion will focus on the scope of
evolutionary processes essentially centred on human evolution, past,
present and future, but with the following caveat very much in mind:
"Evolution is an on-going process.
As such, humanity is a transitional result."
Even so, people may reasonably question whether putting all the focus on just one of the estimated 8.7 million species on
planet Earth is too narrow a perspective in which to discuss evolution. However, while humanity is only but one result of past
biological evolution, it may be the primary catalyst for evolution in the present era and into the future, although this future may
well end up not containing humanity as we understand it today.
So what is the scope of human evolution being considered?
All the accumulated evidence of scientific research over the past few hundred years suggests that the human species, i.e.
homo-sapiens, has genetically evolved from earlier hominid species by a process called natural selection within the last few
hundred thousand years or so. As a generalisation, it might be assumed that the process of natural selection broadly continued
up until the earliest signs of more complex social groupings, possibly around 10-12 thousand years ago. At this point, Neolithic
society started to develop agriculture, which many believe to be a pivotal point in human history that led to the invention of the
wheel, the planting of cereal crops and the development of cuneiform scripts.
Note: Sumer, located in Mesopotamia, is the first known complex civilization, developing the first city-states in the 4th
millennium BCE. It was in these cities that the earliest known form of writing, cuneiform script, appeared 3000 BCE.
Of course, the process of natural selection did not simply disappear at this point, possibly it never will, but there is an aspect in
the development of human civilisation that ceased to be ‘natural’ as it changed the environment in which humanity would
continue to evolve. Of course, from the perspective of the accepted model of modern genetic evolution and neo-Darwinism, the
timeframe of 10,000 years has only allowed relatively superficial changes to the genotype and phenotype of homo-sapiens, e.g.
eye and skin colour, to take place. However, this position possibly ignores the scale of change that civilisation has imposed on
humanity in terms of its environment, especially in the last few hundred years. While, we must be careful not to confuse
cultural development with evolution, it does raise the issue often characterised in terms of the ‘nature versus nurture’ debate,
which might now be updated in terms of the present-day genetics versus epigenetics debate to be outlined further in this
discussion.
But might we make some initial speculation as to why human civilisation has developed so much faster than its genome?
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Let simply assume that mammals survive by instinct, while recognising that instincts must be a form of acquired knowledge.
However, without any additional mechanism by which to pass this knowledge onto subsequent generations, each generation is
forced to re-acquire most survival knowledge itself. Of course, given a limited lifespan, we might immediately understand the
limitation of this process and therefore recognise the importance of the written word and the subsequent development of the
printing press in human history to exponentially increase the amount of information and knowledge that could be passed onto
future generations.
Note: It is estimated 2.5*10

18

bytes of information are now created every day. Google receives over 4 million search

queries per minute from its 2.4 billion users. Likewise, every minute, Facebook users share nearly 2.5 million pieces of
information, twitter users tweet nearly 300,000 times, Instagram users post nearly 220,000 new photos, YouTube users
upload 72 hours of new video content, Apple users download nearly 50,000 apps, Email users send over 200 million
messages, Amazon generates over $80,000 in online sales.
While many of us might question whether the statistics above represents development, let alone evolution, it is undoubtedly
representative of the changes taking place in human society. As such, most of us may now accept that we live within an manmade environment.
Note: The current extinction rate is approximately 100 extinctions per million species per year, which is estimated to be
1,000 times higher than ‘natural’ background rates. It is also predicted that future rates may be as much as 10,000 times
higher. These extinction rates are attributed to loss of natural habitats and further climate change, all man-made. See
Populations and Resources for more details
One way or another, it would seem that all this change in our present-day environment must be having some effect on the
future direction of human evolution. So while aspects of natural selection are still at work, man-made selection, whether by
design or mistake, is becoming increasingly significant and possibly irreversible without triggering a global humanitarian
disaster. If you accept the possible direction of man-made evolution, driven by further technology advances and a failure of our
political systems to address problems, you ultimately arrive at the next question.
Leon C. Megginson
It is not the strongest or the most

What is the future of sentient intelligent life?

intelligent who will survive but those
As such, we have returned to the premise of the first quote, i.e. that ‘evolution is

who can best manage change.

an on-going process’, and possibly more unsettling is that humanity may have to
consider itself only a ‘transitional result’. For we stand at a point in evolution in which humanity has the possibility to alter its
own genome, for better or worse, plus augment its physiology with robotics and prosthetics plus extend its basic intelligence
with AI systems. Today, many are predicting the future of sentient intelligent life, although there is no guaranteed it will be
sentient intelligent life as we know it – Jim!
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1.1

Biological Models

As the previous introductory outline indicated,
the scope of human evolution is being
considered within the context of past, present
and future. However, it is clear that humanity
has reached this point in its current physical
evolution

primarily

mechanisms,

driven

based
by

on

biological

natural

selection.

Therefore, this first section of discussions will
focus on the biological models thought to
underpin evolution, first in terms of the genetic
model of natural selection and then the possible
mechanisms of epigenetics to influence the
action of genes over much smaller time frames.
In this context, the discussion of biological
evolution continues the debate about ‘nature
versus nurture’, although there is now increasing evidence that both have important roles, when considered in terms of the
genetic and epigenetic models to be outlined. However, as a starting point, evolution is often simply thought of in terms of
Darwin’s idea of natural selection, where life slowly adapts to meet the challenges of a changing environment, while
epigenetics might be seen to be a more controversial issue, especially if linked to Lamarck’s idea of acquired traits, which was
thought to affect evolutionary processes over much shorter timeframes. By way of historic background, we might anchor the
‘nature’ side of this debate to two works by Charles Darwin, i.e. 'The Origin of Species by Means of Natural Selection (1859)' and
'The Descent of Man (1871)'. Of course, at the time of writing, Darwin knew nothing of modern-day genetics, which had to wait
for later discoveries, e.g. the double-helix structure of DNA by Crick and Watson in 1953. From an even earlier historic
perspective, we might anchor the ‘nurture’ side of the debate to the work of Jean-Baptiste Lamarck and the publication of 'The
Inheritance of Acquired Traits (1809)’, which was also the year Darwin was born. Central to Lamarck’s work was the idea that
evolution proceeded on the basis that individuals adapt during their own lifetime and transmitted the traits they acquire to
their offspring. While Lamarck’s model was superseded by Darwin’s natural selection, hindsight tells us that both were
operating on the basis of limited observational evidence and almost no knowledge of molecular biology, genetics and more
recent developments in epigenetics.
T. Dobzhansky

So what is the present-day state of the evolutionary debate?

Nothing in biology makes sense

The addition of genetics to Darwin's theory of natural selection has become known as

except in the light of evolution

‘modern evolutionary synthesis’. As such, it seeks to explain how natural selection results in genotype and phenotype changes
taking place at the cellular level via processes decoded into DNA structures, i.e. genes. In contrast, epigenetic effects are not
directly encoded into the DNA sequence, but may affect the operation of DNA by mechanisms that switch genes on and off
resulting in differing cell functions. So, in this respect, the nature versus nurture debate has now been transposed into the
debate as to how far evolutionary processes require both genetics and/or epigenetics mechanisms. However, in order to
proceed, it is necessary to provide some basic introduction of the terminology and ideas that surround any discussion of the
structural mechanisms associated with evolution in terms of cells and the DNA contained within.
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1.1.1

The DNA Model

While cells are the fundamental unit of life, at their centre is a nucleus that contains a complex molecular structure called
deoxyribonucleic acid (DNA), which carries the genetic information for all cellular forms of life. Therefore, the DNA model is the
first topic to be addressed, although the diagram below attempts to provide some initial overview, this is only the start of a very
complex set of structures and interactions.
Freeman Dyson
The beauty in the genome
is of course that it's so
small. The human genome
is only on the order of a
gigabyte of data, which is a
tiny little database. If you
take

the

entire

biosphere,

living

that's

the

assemblage of 20 million
species

or

so

that

constitute all the living
creatures on the planet,
and you have a genome for
every species the total is
still about one petabyte,
that's a million gigabytes
that's

still

very

small

DNA is a class of molecules formed from a long chain of nucleotides. Each nucleotide consists

compared with Google or

of three components: a base made of cytosine (C), guanine (G), adenine (A) or thymine (T)

the Wikipedia and it's a

connected to a sugar molecule, which in turn is connected to a phosphate molecule. The

database that you can

connection between the sugar and phosphate molecules forms the backbone of one half of

easily put in a small room,

the DNA strand of nucleotides.

easily transmit from one
place

to

another.

And

somehow mother nature
manages to create this
incredible

biosphere,

to

create this incredibly rich
environment of
and

plants

animals

with

this

amazingly small amount of
data.
However, the ability of DNA to store, and ultimately to transmit, information is linked to the way each strand of DNA
nucleotides is connected to a paired strand of DNA nucleotides via each base component, which then helps to form the doublehelix structure of DNA. The bases link across the two strands in just two permutations, i.e. cytosine (C) with guanine (G) and
adenine (A) with thymine (T).
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The structure of DNA, as outlined above, helps explain two key properties:
1)

It can be replicated with each strand acting as a template for its complementary strand.

2)

It can store information in terms of the sequence of the nucleotides along each strand.

The specific ordering of sections of base sequences along a single strand of DNA constitutes the genetic code in the form of a
gene structure. The gene is normally considered to be the basic physical and functional unit of heredity, which consists of a
specific sequence of nucleotides at a given position on a given chromosome. The nucleus of each cell in the human body
contains approximately 1.8 metres of DNA in total, which is sub-divided into structures called chromosomes. The DNA within a
chromosome is wound around proteins called histone, which provide structural support and play a role in controlling the
activities of the genes. A strand 150 to 200 nucleotides long is typically wrapped around a core of eight histone proteins to form
a structure called a nucleosome.
1.1.2

The Cellular Model

So having provided an introduction of some of the basic terminology, we might now extend the description to include an
overview of the current cellular model. However, it should be recognised that the full scope of molecular biology, genetics and
epigenetics now associated with evolution is far too wide and complex to be addressed in any detail and therefore this
discussion will only act as another introduction to the metabolism and biochemistry of cells - see ‘The Structure of Life’ for some
further outline details.

So, by way of a starting point for this discussion, it will be simply stated that there are two basic types of cells, i.e. prokaryotic
and eukaryotic, where the former is restricted to very primitive lifeforms, e.g. bacteria, which is not the focus of this discussion.
As such, the evolution of eukaryotic cells forms the basis of almost all plant and animal life on planet Earth, including humans.
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While there are many structural details associated with eukaryotic cells, from an evolutionary perspective, the central nucleus
in which DNA is stored is the primary structure of interest. In this respect, DNA is considered to be the repository of all
information required to build cellular proteins, which is protected by a membrane that surrounds the nucleus and partitions the
DNA blueprint from the protein synthesis machinery within the main body of the cell.
However, we might briefly characterise the role of the cell in the following way:

Har Gobind Khorana
Everything that human beings



All known living things are made up of one or more cells.

or living animals do is done by



All living cells develop from pre-existing cells.

protein



Cells are the fundamental unit of structure and function.

therefore the kind of proteins



Cells contains a nucleus that contain chromosomes that contain DNA.

that one has and therefore the

molecules.

And

ability one has is determined
We might infer from the last bullet that even the cell nucleus is not without its own

by the genes that one has.

structural complexity, in fact, we might assume that this structure to be the source of all
the evolutionary complexity to be discussed. For while DNA provides a mechanism by which heredity information is
transmitted, it exists in the structural form of chromosomes, the number of which can vary within each species. Equally, while it
might be stated that ‘all living cells develop from pre-existing cells’ there are two distinct processes, e.g. mitosis and meiosis, in
which cells divide and multiply. The former, mitosis, is a form of eukaryotic cell division that produces two essentially identical
daughter cells with the same genetic information as the parent cell. The latter mechanism, meiosis, defines the sexual
reproduction process of primary interest in terms of evolution. Again, it might be useful to summarise some of the basic cellular
mechanisms required to support meiosis as a frame of reference:


Human DNA is decoded into some 3 billion base pairs.



Base pairs are a construct of adenine/thymine plus guanine/cytosine.



The human DNA sequence is broken into 46 chromosomes grouped into 23 pairs.



The alignment of the first 22 pairs represents DNA from each parent.



The final pairing of the X and Y chromosomes relate to sexual evolution.



Females have a XX chromosome pairing inherited from female/male parents, i.e. Xf.Xm.



Males have a XY chromosome pairing inherited from female/male, i.e. XfYm.



DNA sequences within chromosomes are identified in terms of 21,000 genes.

As sons can only inherit their Y chromosome from their father, it is implicit that sons can only get their X chromosome from
their mother. As such, the Y chromosome is a paternal inheritance along the male evolutionary line. The Y chromosome is the
smallest unit containing only 50 genes, while the X chromosome contains about 800 genes. Most of the other chromosome
pairs (1-22) contain between 200-2000 genes. In this respect, evolution proceeds by the offspring having a mix of genetic DNA
information from both male-female parents, where the sex of the offspring is determined by the XX or XY chromosome
permutations as outlined above.
Note: All the genes on the other 22 chromosomes associated with either female (X) or male (Y) chromosomes broadly
have the same function, although mutations exist. However, these paired variant genes, or alleles, are often described in
terms of their dominance, although this characteristic will be outlined later in the discussion.
In order to better understand the reproductive process, two distinct types of cells need to be introduced. i.e. somatic and
germinal. The division of somatic cells is linked to mitosis, while the germ-line cells associated with sexual reproduction are
linked to meiosis:
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Somatic Cells: Are used to construct all the tissue and organs within the body.



Germinal Cells: Are the egg or sperm cells of the ovary or testis also referred to a gametes.

However, the key structural difference between these two types of cell is that somatic (diploid) cells have 46 chromosomes
contained within the cell nucleus, which are inherited from both male-female parents, while germinal (haploid) cells only have a
half-set of 23 chromosomes.
So how does sexual reproduction via meiosis work?
Again, the full details of all the processes associated with meiosis is way beyond the scope of this discussion, such that only a
general outline of some of the key issues will be highlighted. In this context, meiosis is a process by which sexually reproducing
organisms, e.g. human, generate gametes, otherwise known as sex cells in the form of eggs and sperm. In this respect, humans
like all other mammals use meiosis to serve a number of important functions, e.g. the promotion of genetic diversity and the
conditions for subsequent reproductive success. As indicated, one of the primary function of meiosis is the reduction of the
number of chromosomes from 46, i.e. 23 pairs, to just one set of 23 chromosomes. However, while both males and females use
meiosis to produce their gametes or germinal cells, there are some key differences in the overall process that might simply be
highlighted. While the process starts with ‘primordial germinal cells’ being separated from the body’s normal somatic cells, it
ends via a complex, multi-stage process in the production of a germinal cell, i.e. sperm or egg, that contains just 23
chromosomes of DNA information. As indicated, there are number of key differences in the formation of male-female germinal
cells, which will not be detailed but might be highlighted by general examples. For instance, human males start to produce
sperm at the onset of puberty, while human females start to produce eggs while still in the womb, although this process is then
stalled until the females reaches puberty.
Note: Unlike sperm, which can be produced daily throughout the lifetime of a male, a human female is born with about
1-2 million potential eggs, although only about 400,000 might survive to puberty. However, we might estimated that
only 480 of these eggs will ever be released during her reproductive years,
i.e. one egg per monthly cycle over a potential period of 40 years. It might
also be highlighted that a woman’s eggs originated from her mother while
her mother was still inside her grandmother’s womb at around the 20th
week of gestation.

Cyril Darlington
Cell genetics led us to investigate cell
mechanics.
underlying

Of course, the structure of the germinal cells in male and females have to meet
very different ‘design’ requirements, e.g. sperm only has to be mobile in order to
reach and fertilize the egg. As a consequence, sperm cells have very few cellular
organelles and essentially only represent the 23 required chromosome of DNA
information needed to combine with the 23 chromosomes within the female egg.
In stark contrast, the human female egg cell is estimated to be over 100,000 times
larger than the sperm cell because it has to contain all the necessary sub-structures

Cell

mechanics

now

compels us to infer the structures
it.

In

seeking

the

mechanism of heredity and variation
we

are

thus

discovering

the

molecular

basis

of

and

growth

reproduction. The theory of the cell
revealed the unity of living processes;
the study of the cell is beginning to
reveal their physical foundations.

and environmental support required by cell division after sperm fertilization has occurred. When the sperm and egg gametes
combine, the composite cell structure is called a zygote, which continues to develop based on the DNA information in the two
sets of 23 chromosomes, i.e. 46 in total, contained in all subsequent cell division taking place within the zygote by mitosis.
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1.1.3

The Inheritance Model

So, at this point, we have introduced some of the key ideas and terminology used to
described the underlying DNA model contained within the larger cell model. In so
doing, we have also introduced some the basic tenets of an ‘inheritance model’ based
on sexual reproduction and the transfer of XX or XY chromosomes, via meiosis, from
parents to offspring. Therefore, we shall proceed from this point, by making some
historical reference to the idea of Mendelian inheritance, which is based on work of
Gregor Mendel, in the period (1856-1863) using the hybridization of pea plants. While
Mendel's initial conclusions were largely ignored at the time, they were ‘rediscovered’
th

at the beginning of the 20 century, although the model was still controversial as the
inherited outcomes of many of the experiments were still not fully understood.
So what is the basis of the Mendelian inheritance model?
Mendel’s work was based on cross-breeding experiments with plants, e.g. white and purple flowered pea plants. Initially, it was
assumed that the first (F1) generation hybrid would be a mix of both colours, while the actual result was generally purpleflowered. Even more surprising was that the F1 generation of pea plants resulted in a 3:1 ratio of purple to white flowers.
However, the explanation of Mendel’s experiments is often easier to understand using the idea of ‘Punnett Squares’, as devised
th

by Reginald Punnett in the early part of the 20 century.
So what is a Punnett square?
While, in part, Punnett developed this idea to help explain the outcome of Mendel’s experiments, this discussion will use the
example of colour-blindness, within the human genome, as it is possibly more relevant to the earlier examples involving XX and
XY chromosome inheritance. As already explained, male-female orientation is determined by the combination of XY (male) or
XX (female) chromosomes within a fertilised human zygote. It was also highlighted that the X chromosome contains far more
genetic information in the way of genes than the smaller and essentially male-orientated Y chromosome, such that genetic
‘defects’ are statistically more likely to be associated with the inheritance of the X chromosome, e.g. colour-blindness. We shall
first present a basic Punnett square for the inheritance of the colour-blindness gene in a female offspring, who inherits a X
chromosomes from both parents.

Mother

Father
B

b

B

BB

Bb

b

Bb

bb

The Punnett square above essentially contains all the possible inheritance permutations of both parents passing their X
chromosomes to their daughter, where [b] denotes a recessive gene for colour-blindness, while [B] denotes a dominant gene
that negates the colour blindness defect. As explained, a daughter inherits two copies of the X chromosome from her parents,
where a dominant [B] gene will negate the presence of the recessive [b] gene in the other copy, if present. So, in the example
above, we see the shaded squares showing that 3 out of 4 permutations avoid colour-blindness and only when both parents are
colour-blind does the defect get passed to the daughter.
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Father

Mother

Y
B

B

b

b

We might repeat the logic of the Punnett square, as shown above, for a male offspring with the understanding that only one
copy of the X chromosome now exists in the male offspring, as passed by his mother. As such, we now see that a male offspring
has a 50% chance of inheriting colour blindness from his mother, while his sister would only have a 25% chance, at least on a
statistical basis.
Note: Such results can be used to explain the 3:1 result in Mendel’s experiment using F1 purple-white flowered peas,
based on the assumption that the purple gene was dominant over the white gene. In experiments, where both red and
white variants are both dominant, hybrid pink variants can be produced. In the case of the other 22 chromosomes, the
dominance and recessive ‘battle’ between the allele genes is resolved as per the first 2-by-2 Punnett square above.
It might be worth reiterating some of the terminology already introduced in order to add a few additional terms to our growing
database of references. As outlined, each cell has a strand of DNA in the form of 23 chromosomes inherited from the parent
gamete cells, as explained by meiosis. Within each set of chromosomes, genes pairs essentially align to the same cell function,
but are not necessarily identical due to genetic mutations in both parents. These gene pairs are called alleles and are often
assigned the characteristic of being dominant or recessive as in the case of the colour-blindness example. Based on these
permutations, the terminology is extended to include the idea of a cell genotype and phenotype, which is explained as follows:


Genotype identifies the permutations of gene-alleles in the cell, e.g. BB, Bb, bB or bb.



Phenotype when based on the dominance of gene [B] over [b] produces a [B] phenotype in 75% of cases.

When the genotype of the alleles is the same, e.g. BB or bb, the cell is said to be homozygous, while opposing genotypes, e.g.
Bb or bB, are said to be heterozygous. There is one other permutation of the homozygous condition that can be identified in
terms of the cell being homozygous-dominant or homozygous-recessive. Finally, it should be highlighted that the Punnett
square examples above are extremely simple in scope, as they are only intended to help introduce the basic concept and the
additional terminology as outlined above. In practice, many phenotype characteristics involve complex permutations of genes
that interact collectively. As such, the simple two-by-two Punnett square example has to be expanded into larger N-by-N
combinations.
Note: The inheritance model outlined above might broadly be described as a neo-Darwinian model based on natural
selection of genes, which are mixed by the process of meiosis and random mutation as cells ‘evolve’ through each
generation. However, it is unclear whether this description provides an adequate explanation of all the potential causal
mechanisms that might be affecting the evolution of the cell. Within the wider context of this overall discussion of
human evolution, i.e. past, present and future, changes to the DNA genetic structure may take many forms, both natural
and man-made. For example, environmental change can be both natural and man-made, which may come to affect the
gene structure by epigenetic mechanisms to be discussed. However, in the future, there is also the probability that manmade changes to the human genome will be made by direct manipulation of the gene structure.
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If we initially ignore the potentially worrying implications in the note above, there is nothing obviously controversial in any of
the description of the inheritance model as outlined, although some advocates of political correctness might still question the
description of colour-blindness as a genetic ‘defect’. However, there are some aspects of genetic inheritance, which might start
in the accepted idea of the selective breeding of animals, but end up straying into the far more controversial issue of eugenics.
Note: It is realised that alarm bells may start ringing on seeing the word ‘eugenics’ because it is often immediately
associated with a philosophical ideology based on some form of social hierarchy, especially in terms of its many
historical manifestations. This is NOT the context intended in this discussion, although the issue of the possibly
diminishing role of natural selection in modern human society cannot be avoided.
We shall start with a limited definition of the word ‘eugenics’ as simply a process that seeks to create improvements in the
offspring of a given species. When generalised in terms of all species, the definition might be equated to the idea of selective
breeding, which has underpinned farming since the dawn of civilisation in term of both crops and livestock improvements, e.g.
selecting the best seeds, a faster horse versus a stronger horse etc. In this respect, selective breeding has helped turned wild
species into domesticated crops and livestock. However, it is realised that this interpretation can quickly change into the more
sinister inference of the word ‘eugenics’ when directed towards humanity. As such, the alarm bells of political correctness
might well start to sound again after reading the following passage taken from Charles Darwin’s seminal work entitled ‘The
Descent of Man’:
“With savages, the weak in body or mind are soon eliminated; and those that survive commonly exhibit a vigorous state
of health. We civilised men, on the other hand, do our utmost to check the process of elimination; we build asylums for
the imbecile, the maimed, and the sick; we institute poor-laws; and our medical men exert their utmost skill to save the
life of every one to the last moment. There is reason to believe that vaccination has preserved thousands, who from a
weak constitution would formerly have succumbed to small-pox. Thus the weak members of civilised societies propagate
their kind. No one who has attended to the breeding of domestic animals will doubt that this must be highly injurious to
the race of man. It is surprising how soon a want of care, or care wrongly directed, leads to the degeneration of a
domestic race; but excepting in the case of man himself, hardly any one is so ignorant as to allow his worst animals to
breed.”
Clearly, if perceived in terms of social eugenics, the paragraph above might be seen as an argument that advocates improving
the genetic quality of the human population by some form of selective breeding, which inevitably leads to the question:
Who does the selecting?
However, before attempting to address any of the issues surrounding the question above, let us consider Darwin’s words above
carefully, for his inference is not one of selection based on any ideology of social hierarchy, but rather the maintenance of a
‘vigorous state of health’. In this respect, Darwin had only recognised the diminishing role of natural selection given the
protection that human society now extends to its population and, as the next follow-on paragraph suggests, he accepted the
responsibility of society to protect ‘the helpless’ albeit with one key caveat to be discussed.
“The aid which we feel impelled to give to the helpless is mainly an incidental result of the instinct of sympathy, which
was originally acquired as part of the social instincts, but subsequently rendered, in the manner previously indicated,
more tender and more widely diffused. Nor could we check our sympathy, if so urged by hard reason, without
deterioration in the noblest part of our nature. The surgeon may harden himself whilst performing an operation, for he
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knows that he is acting for the good of his patient; but if we were intentionally to neglect the weak and helpless, it could
only be for a contingent benefit, with a certain and great present evil. Hence we must bear without complaining the
undoubtedly bad effects of the weak surviving and propagating their kind; but there appears to be at least one check in
steady action, namely the weaker and inferior members of society not marrying so freely as the sound; and this check
might be indefinitely increased, though this is more to be hoped for than expected, by the weak in body or mind
refraining from marriage.”
Today, Darwin’s suggestion that individual liberty might be overruled, such that certain individuals would be deny the right to
have children irrespective of circumstances might be seen as immoral and, at the very least, politically incorrect. However, the
protection that society has extended to the individual has negated much of natural selection, which has in-turn created other
problems that may one day overwhelm political correctness and the ability of society to protect everybody. The arguments
behind this statement will not be expanded here, but relate to two earlier discussions: ‘Population & Resources’ plus ‘Political
Evolution’. However, the primary purpose of this diversion away from simply discussing the biological mechanisms of genetics
was to highlight that continued technical advances will allow humanity to identify and therefore possibly eradicate many of the
diseases that continue to affect humanity. Of course, the response to even this idea might result in a legitimate question:
Exactly what genetic ‘defects’ might be classified for ‘eradication’?
While we will leave this debate for now to continue with the outline of more technical issues, it is clear that developments in
the field of genetic biology will have the potential to impact the direction of human evolution into the future and that this
future may be much closer than most people realise and not necessarily confined to the direct manipulation of our DNA, if
changes to our environment do this for us.
1.1.4

The Epigenetic Model

Let us start by trying to provide a basic description of an epigenetic model that defines a mechanism that can regulate gene
activity in a way that may be independent of the DNA sequence. This ‘independence’ is based on the idea that epigenetic
mechanisms are able to switch on/off specific gene-alleles in response to different ‘environmental’ stimulus, which may
originate outside the cell nucleus. The following diagram attempts to illustrate this process as follows:
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However, by way of further background context for this discussion, evolutionists holding to the paradigm of modern
evolutionary synthesis, sometimes known as neo-Darwinism, often consider the idea of natural selection, and random genetic
mutation, to be the primary mechanisms driving evolution. As such, those of the neo-Darwinism school of evolution have
tended to resist and/or reject many of the ideas being forwarded by epigenetic research. For, in the context of neo-Darwinism,
evolution is a slow process of gene mixing and random mutation change within the genome, which it is assumed would only
cause small phenotype changes within any given generational timeframe. So based on the idea of natural selection, and
Mendelian inheritance, the gene has been seen as the primary, if only mechanism that ‘engineers’ the evolution of cells and inturn larger organisms. Therefore, the central idea of epigenetics in which cellular interactions with its environment, both
internal and external to an organism, can then cause changes to the genome is understandably a matter of much debate.
So what role ‘might’ epigenetics have to play in the evolutionary process?
Clearly, any lay-person attempting to address this question has to proceed with caution because the technical details of the
debate are invariably very complex, such that many discussions can end up being based on more anecdotal evidence than facts.
However, by necessity, such evidence is often the starting point of any learning curve, which is the justification now given for
two ‘hypothetical’ experiments based on genetic mechanisms that previous discussions have, at least, outlined. First, let us
assume that you could take the 23 chromosomes from the nucleus of an egg cell of one woman and insert them into the
nucleus of a female egg containing the another set of 23 chromosomes, such that we might appear to have the required 46
chromosomes and the XX pairing of a female zygote. Alternatively, we might take 23 chromosomes from the nucleus of a sperm
cell from two different males and insert both sets of 23 chromosomes into the empty nucleus of a female egg, such that we
might appear to have the YY combination of an ambiguous zygote having no X chromosome.
Would either be a viable combination?
Current, albeit somewhat anecdotal, evidence suggests that both combinations outlined would fail to produce a healthy zygote
because of genomic imprinting, which is described as a epigenetic mechanism by which genes within the DNA sequence is
marked to indicate whether the chromosome came from a male or female. While we might immediately recognise the
anomalous nature of a YY-zygote only having DNA from two males, the XX-zygote combination would also be recognised as
anomalous as the second X chromosome would be flagged as originating from a female rather than a male. So while natural
selection would prevent either case by the normal requirements of sexual reproduction, these somewhat hypothetical
examples highlight the possibility of additional mechanisms at work, although the exact role of epigenetics in evolution may not
yet be empirically proven.
But why start with a hypothetical example?
While it is not entirely clear whether genetic research is yet capable of such experiments, ignoring all ethical constraints,
probability would suggest that it may only be a matter of time given the current rate of progress. If so, and following on from
the last discussion that touch on the future direction of human evolution, genetic and epigenetic inheritance mechanisms may
be subject to man-made manipulation sooner than most people may realise. Therefore, the issue of epigenetic inheritance may
possibly be an important facet of further human evolution, especially in the near-term, if human society continues to change
the global environment and not necessarily in a good way, e.g. climate change, urbanisation and pollution.
So what is the evidence for epigenetic inheritance?
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The original accepted wisdom was the epigenome, i.e. the DNA genome plus epigenetic
tags, is completely erased within the early stages of zygote development, although the
previous example suggest that these flags remain in place within the gamete cells, i.e.
sperm and egg. However, there is now growing evidence that some epigenetic tags may
survive or possibly bypass this stage and therefore be passed to the next generation in a
process called transgenerational epigenetic inheritance. However, this position is still
much debated because it is often unclear whether the change is due to random mutations
of the DNA or some effect that is passed through multiple generations, e.g. F1, F2 and F3.
As pointed out earlier, the eggs of an F3 generation exist in the foetus of a F2 generation,
while still in the womb of her F1 grandmother. Therefore, environmental condition, e.g.
diet, toxins, hormones, might well affect all three generations, although conventional
wisdom might still suggest that most of the epigenetic tags of the grandmother (F1) would
be lost as the (F2) zygote-foetus developed and only exists in the eggs gametes of some potential F3 generation. Therefore, for
epigenetic inheritance to be considered as an enduring change, it is argued that sustained phenotype change has to be
observed in the (F4) generation. On this basis, any epigenetic change may be transitory in nature and may well be reversed, if
the environmental conditions change again, especially over the time period implied by four human generations, e.g. 80 years.
As such, a degree of caution may well be necessary before simply accepting all speculative commentary on the subject of
epigenetic inheritance, although this cautionary note does not mean the idea should simply be rejected. However, as an initial
generalisation, we might still assume that ‘wholesale change’ of the human genome and its phenotype variance only takes
place at a relatively slow pace through the accepted processes of natural selection, gene mixing and random mutation.
But what potential epigenetic effects can still alter gene expressions within a single generation?
Transgenerational epigenetic inheritance is described in terms of the information passed from one generation to the next that
may caused phenotype changes without necessarily causing changes to the DNA structure. Within this definition, there are four
basic mechanisms being investigated:


Self-sustaining metabolic loops: where protein products of a gene in-turn affect the transcription of other genes.



Structural templating: where the structure of proteins is changed to match the parent.



Chromatin marks: where methyl or acetyl groups bind to DNA nucleotides or histones causing change in gene expression.



RNA silencing: where small RNA strands interfere with the transcription of DNA.

Anecdotally, humanity has long recognized that traits of the parents can often be seen in offspring, hence the long history of
selective breeding of plants and animals. However, the practice of selective breeding does not really explain how these traits
were passed on, such that the nature versus nurture debate has continued in the present form of genetics versus epigenetics.
Based on previous discussions, it has been shown that the human DNA sequence is encoded into 46 chromosomes, i.e. 22 pairs
+ X/Y, which we might initially assume explains all possible permutations of gene expression occurring within the cell nucleus.
This said, it now appears to be accepted that epigenetic tags do provide a mechanism by which specific genes can be switched
on and off. While this appears to be a very logical mechanism, it is not clear that it provides an overall causal explanation, i.e.
what determines which genes should be switched on/off in the estimated 37 trillion cells in the human body. By way of a
possibly very poor analogy, if we compare the total DNA sequence in a cell to all the recipes in a cookery book, the eventual
function of a specific cell would only be analogous to just one recipe, which then leads us to a key question:
Who, or more accurately what, decides which specific recipe applies in each of our 37 trillion cells?
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For most complex organisms are a construct of many different kinds of cells, which are specialized to perform different
functions. For example, a human liver cell has a very different biochemistry, i.e. recipe, to that of a nerve cell, even though each
cell has the same DNA instruction set, i.e. the entire cookery book. While it might be simply assumed that any specific
biochemical function is controlled by equally specific enzymes-proteins, different sets of genes have to be turned on/off in
order for these enzymes-proteins to exist. Therefore, the idea that simply labelling this process with a name, i.e. ‘cell
differentiation’, provides any adequate causal explanation might be challenged. Even so, it is clear that the processes implied by
‘cell differentiation’ can change the function of a cell in terms its size, shape, metabolic activity and membrane sensitivity to
other chemical signals. Typically, these changes are explained in terms of ‘gene expression’ caused by ‘epigenetic mechanisms’
that are usually assumed to be reset in foetal development of the zygote and rarely involve any change to the DNA sequence.
So, within this chicken-and-egg debate, the epigenetic tags would have to be created by specific genes within the cell in
response to environmental conditions confined within the zygote-to-foetus process.
But where does the ‘master blueprint’ of the final adult form exist within this process?
Let us reiterate that humans, like all mammals, are a construct of two basic types of cells, i.e. somatic and germinal. We might
realise that the germinal-sex cells of reproduction only play a small part in the 37 trillion cells making up the structuralphenotype form of humanity. However, this description ignores the very key role played by another type of cell:
Stem Cells:
These are undifferentiated cells, which eventually differentiate into specialized cells. However, they initially divide, via
mitosis, to produce other stem cells. In mammals, stem cells are sub-divided into adult and embryonic stem cells. In adult
form, stem cells might be described as a repair system within the body, which can replace some, but not all, adult
somatic cells if damaged. However, in a developing foetus, stem cells differentiate into a very wide range of specialized
cells, both mind and body.
So to conclude, it might be stated that the human foetal development starts when a
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orchestrated by the ‘master blueprint’ of genetics has been questioned on the grounds
of the debate that still surrounds the genetic and epigenetic mechanisms at work. While entire volumes have already been
written of the minutiae of many aspects of this biological evolution, which this discussion has only outlined, it would seem
reasonable to assume that even more volumes have yet to be written. However, even at this stage, the advocates of man-made
change should possibly be humbled when reviewing the achievements of billions of years of evolution and the resulting
complexity, which we may have only started to comprehend.
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1.1.5

The Genetic Model

In part, this discussion is essentially a footnote to the previous inheritance model,
but seeks to further clarify an important aspect of inheritance known as ‘genetic
recombination’, which also requires, yet again, a further extension of the

Neil Shubin
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information contained in the bricks:

phenotype cannot always be explained in terms of genetic dominance as perceived

that is how animal bodies are made.

by Mendel. In today’s terminology, Mendel’s work can be explain as a heterozygote
offspring showing the same phenotype as the parent homozygote, although this can still be described in terms of some traits
dominating over other inherited traits. However, allele interactions are not exclusively recessive or dominant and further
research began to highlight a variety of relationships between alleles that code for the same trait.
So where do chromosomes fit into all this?
As previously outlined, humans have 46 chromosomes, which are broadly said to have been inherited from our mother and
father, i.e. 23 chromosomes from each. From the perspective of a simplified labelling mechanism, each set of 23 chromosomes
might be identify by a number, e.g. 1-22, followed by the 23rd chromosome being labelled as [X] or [Y] to signify the female or
male sex chromosome respectively. So humans have a total of 46 chromosomes, but only 22 pairs of homologous
chromosomes, which are chromosomes that contain the same genes in the same order. The additional 23rd pair of X/Y
chromosomes are the sex chromosomes and not homologous in their gene content or size. As such, we might consider each
chromosome type, e.g. 1-22, as a separate container of genetic information subdivided into genes that can be associated with
different inherited traits. Therefore, each individual inherits a gene pair, which are referred to as alleles, which might have the
characteristics of being dominant or recessive. If we initially assume a random distribution of dominant genes being inherited
from our parent and previously from their parents and so on, we might perceive that an inherited trait being broadly passed
down through the ancestral tree.
So is this enough to explain the basic nature of inheritance?
While this is not a bad approximation, such that you might rightly conclude that a zygote-egg cell has some chromosomes from
your mother and some from your father, e.g. chromosome-1 from your mother, chromosome-2 from your father and so on.
However, there is also a process called ‘recombination’ that shuffles genetic information in each chromosome and results in a
unique pairing of genes in chromosomes 1-22, which is a mix of your parent chromosomes with the broad exception of the
gender specific [X-Y] chromosomes. This then leads us to the next question.
Why can you possess traits neither of your parents have?
In order to start addressing this question requires, at least, an outline of the idea of complete and incomplete dominance. Gene
dominance can affect the phenotype without necessarily affecting the way these genes are inherited. Complete dominance
occurs when the heterozygote phenotype is indistinguishable from that of the homozygous parent. However, sometimes the
heterozygote displays a phenotype that is an intermediate between the phenotypes of both homozygote parents, i.e. one of
which is homozygous dominant and the other homozygous recessive. This intermediate phenotype is an illustration of
incomplete dominance that can result in a range of phenotypes within the offspring.
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For simplicity, we will revert back to a Mendel-like experiment with plants, where the diagram above shows a genetic cross
1 1

between two flowering plants. The plant, top-left, has red flowers with an A A genotype, while the plant, top-right has white
2 2

1 2

flowers and an A A genotype. The offspring plants shown both have a genotype A A , but different colours, i.e. red or white,
based on the dominance of the red-white dominant allele. If neither red or white flower colour is fully dominant, when
1 1

2 2

homozygous red flowers (A A ) are crossed with homozygous white (A A ), a variety of pink-shaded phenotypes can result.
However, in addition to partial dominance, there is also the idea of co-dominance, which is a situation in which both alleles are
equally strong and both alleles are visible in the hybrid genotype. An example of co-dominance can be found in chickens, when
white chickens are crossed with black chickens, the result is not a grey chicken, but a chicken with both black and white
feathers.

So, in eukaryote cells, recombination typically takes place during meiosis and may be described in terms of a process called
chromosomal crossover. This crossover process leads to offsprings having different combinations of genes from those of their
parents, and can occasionally produce new alleles. The shuffling of genes brought about by genetic recombination produces
increased genetic variation. Chromosomal crossover involves recombination between the paired chromosomes inherited from
each parent, i.e. during meiosis. The probability of recombination can depend on the location along chromosome as the
frequency of recombination between two locations depends on the distance separating them. Therefore, for genes sufficiently
distant on the same chromosome, the amount of crossover is high enough to destroy the correlation between alleles. So while
genes determine most of our physical phenotype characteristics, the exact combination of genes we inherit is subject to the
process of genetic recombination.

18 of 66

the mysearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2017
So what effect have these genetic mechanisms made to the variation of human traits?
In many respects, the day-to-day variation within the human genetic code is relatively insignificant in biological terms. In fact,
probability alone may suggest that the differences that do occur in the DNA sequence may have little impact if major portions
of the total sequence have no known function. Of course, some specific changes are known to have had both positive and
negative effects, especially in changing environments, e.g. the mutation for sickle haemoglobin provides a selective advantage
in areas where malaria is endemic. There is also the suggestion that certain gene mutations have provided protection against
AIDS. Therefore, such changes highlight the significance of genetic variations can depend on the environment and that
evolution would not proceed in the absence of any genetic variation within a species, although the timescale for significant
change may be long. Of course, genetic variation can also have a downside when linked to single-gene disorders, such as sicklecell anaemia, cystic fibrosis and muscular dystrophy. Research is also uncovering genetic variations associated with the more
common diseases, such as heart disease, cancer, diabetes and psychiatric disorders, e.g. schizophrenia and bipolar conditions.
While disorders, such as cystic fibrosis can result from a mutation in a single gene, more common diseases usually result from
the interaction of multiple genes and environmental variables. Genetic variations that underpin single-gene disorders are
relatively recent and often appear to have a major detrimental impact, although from a hereditary perspective may be less
damaging as disorders often exact their toll early in life, i.e. before puberty. In contrast, multiple gene diseases generally are
older in origin and have a more gradual effect on overall health, usual later in life.
Gregory Bateson
So what is the nature of human evolution?

In the transmission of human culture,
people always attempt to replicate,

As a science, evolution is concerned with how DNA works and adapts to change,

to pass on to the next generation the

where some of this change is down to the permutation of inherited chromosomes

skills and values of the parents, but

combined with effects of genetic recombination as outlined. In this respect,

the attempt always fails because

humans are just another species that is defined by its genetic makeup and subject

cultural transmission is geared to

to various mechanisms of genetic change. As such, DNA provides an evolutionary

learning, not DNA.

mechanism for encoding the characteristics of life plus a mechanism for this code
to be changed with no specific limit on the amount of change that can take place. However, in the context of future
evolutionary progress, the amount of time required by natural selection may now be seen as an intrinsic limitation, which is the
issue to be expanded in the next section of discussions covering man-made models.
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1.2

Man-Made Models

While humanity may rightly feel proud of its achievements, it has also been suggested that some humility is necessary when
comparing these achievements against the natural beauty and complexity of the biological world. Possibly even more
remarkable, the biological model has proved to be both sustainable and resilient in the face of extreme global change over a
period of some 3.8 billion years in which life has evolved on planet Earth. In percentage terms, the 10,000 years of human
civilisation hardly registers above zero on a percentage comparative scale.

Daniel Quinn
Do you see the slightest evidence anywhere in the
universe that creation came to an end with the birth
of man? Do you see the slightest evidence anywhere
out there that man was the climax toward which
creation had been straining from the beginning? Very
far from it. The universe went on as before, the planet
went on as before. Man's appearance caused no more
stir than the appearance of jellyfish

However, this position may grossly under-estimate the potential for man-made developments, which may ultimately be
evolutionary in scope, although there are considerable dangers in terms of the sustainability of this ‘vision of the future’.
Equally, while the relationship between human genetic evolution and man-made developments are now entwined, it is a
process that may be subject to considerable change in the future. For human development, as oppose to direct evolution,
appears predicated on the developments within the structures of a fractious global society and while the idea of social
groupings is not unique to humanity, other animal groups only have a limited ability to respond to life threatening changes in
their habitat. In this respect, humanity is the first species in the evolution of life on Earth to adapt the natural environment to
its needs, although it is far from clear that such ‘adaptations’ will prove to be sustainable.
Note: It will be argued that the future of human evolution will have to take into account technology advances in AI,
robotics, genetics and nanotechnology. For these technology advancements could come to dictate future social norms
and the possible acceptance of ideas, which in today’s context might appear extreme, e.g. hybrid AI, neural implants and
prosthetic anatomies. If so, the future of human evolution may well be dominated by man-made changes that simply
overwhelms evolution by ‘natural’ selection in its rate of change.
While we may readily understand that evolution, man-made or natural, is an on-going process, it is still often assumed that
humanity must already be near the top of the evolutionary tree. However, this assumption would only be true if the
‘evolutionary tree’ stops growing, such that it needs to be highlighted that ‘homo-sapiens’ may be no more than a stepping
stone, like Neanderthals, towards some other form of sentient intelligent lifeform. Of course, previous statements should only
be seen as but one of many future possibilities in which humanity attempts to adapt to future changes in its environment, both
natural and man-made. For it is also possible that humanity may simply ‘degenerate’ as a consequence of growing genetic
weaknesses in the human DNA resulting from the dependency most of us have on the structure of society to protect us from
the natural world. In this respect, the wholesale survival of humanity may now depend on social change driven by technology
advancement, such that any failure to provide solutions to future environmental problems and human conflict over resources
may see a collapse of the protective veneer of civilisation. So while humanity may appear to have won the initial battle with
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nature, it is entirely possible that man-made effects on nature may return to threaten the lives of a large percentage of the
current global population. For without the protective veneer of the social and technology infrastructure that surrounds many of
us, few would be capable of surviving a return to a more primitive existence.
Note: As outlined, much of humanity now lives in man-made environments in which a technology-led ‘evolution’ is
accelerating, but not necessarily being planned. For history suggests that humanity has rarely been in complete control
of its technology developments and, in many cases, did not foresee many of its consequences.
From a historical perspective, human survival was linked to natural selection, which might be summarised in terms of luck and
adaptations within our DNA to meet changes in our environment as humanity emigrated out of Africa to populate the world at
large. While this is probably a reasonable historic assessment prior to the development of human civilisation, it is unclear that
it accurately accounts for the protection that man-made society now offers against the natural environment. If so, this section
of the discussion must return to the unsettling debate about the potential growth of genetic weaknesses in the human DNA as
the effects of natural selection are mitigated versus the ability of society and technology to negate such weaknesses. In this
respect, it shall be argued that the man-made model of human evolution will depend on developments in human society, which
in-turn are a consequence of advances in technology that change social norms and expectations.
1.2.1

The Human Model

Like all living things, humanity still retains its basic instinct to both survive and procreate, which neo-Darwinism might suggest is
coded into our DNA. However, it is possible that humanity has come to feel that it has evolved above such basic mechanisms,
although most still seek the support and protection of social groups and retain a pre-occupation towards the future of their
children. Whether this is simply ‘the selfish gene’ subliminally directing our actions may be debated, but clearly some very
fundamental forms of social cooperation are still at work, which bind humanity together into family units, small rural
communities, larger urban cities and nation states. We might describe this evolutionary development in terms of a reversal of
‘cause and effect’ in that the ‘effect’ of social cooperation has ‘caused’ more people to survive and prosper.
But why was this strategy so successful for humanity?
As already indicated, many animals live in social groupings, but none other than humanity has really developed the ability to
change their surrounding environment to better suit their own survival needs. In this one aspect, we might see how humanity
was able to change the rules of the game from ‘natural selection’ to ‘man-made selection’, although this is not to say that all the
changes we have made to our environment has ever been in the interests of humanity as a whole. However, in evolutionary
terms, we might also have to accept that humanity was simply lucky in as much that chance mutations along with ‘natural
selection’ helped us ‘survive and multiply’ by first seeking safety in numbers and then developing ever greater levels of social
cooperation.
So did humanity succeed by strategy or random chance?
In a sense it was probably both. Based on the accepted evolutionary model, millions of years of genetic change preceded the
appearance of any primates, which slowly continued to adapt to different environments via various hominid migrations before
the very earliest homo-sapiens appeared around 200,000 years ago in Africa. This is some 190,000 years before the earliest
signs of civilisation started to appear in the Eastern Mediterranean region around 10,000 years ago.
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While we might recognise from the migration map above that some ethnic evolution must have taken place within the last
200,000 years, which has led to some phenotype variation by geography, the DNA sequence of all humans is essentially
identical within a 99.5-99.9% approximation. However, the lower end of this range (99.5%) would also cover the genetic
variation between homo sapiens and Neanderthals, such that we might need to be cautious in using this DNA measure to judge
variant differences in phenotype abilities, especially in the area of cognitive intelligence. In 1871, Charles Darwin’s work led him
to the assumption that the African apes were a close evolutionary relative of humanity, although he did not have the genetic
evidence to quantify this assumption. However, today, DNA sequencing of the chimpanzee genome has confirm Darwin’s initial
assumption by proving that chimps share 98.8% of our DNA.
Note: The percentage figures quoted above are subject to some variation depending on the date of publication. As
general statement, it seems that improvements in DNA sequencing techniques have only reduced the percentage
difference between ethnic groups and other primates over the last 20 years or so.
If we accept the figures above, at first glance it would seem that relatively small differences in DNA, not shared with other
primates, must presumably account for all the phenotype differences, inclusive of intelligence based on brain size. However, it
needs to be highlighted that genetic research has not yet fully determine how such small DNA differences might affect the
complexity of all 21,000 genes previously outlined, but even so we are led to an obvious question:
How do such small percentage differences in DNA account for the huge difference in cognitive ability?
First, we need to squash any remerging fear that this discussion is attempting to return to the idea of eugenics as a social
ideology by the backdoor. For any discussion of the research into human genetic differences might be perceived as a way to
justify and perpetuate racial and ethnic discrimination. Therefore, again, it will be stated that this is NOT the purpose of this
discussion, although it will not necessarily shy away from highlighting any issue on the grounds that it might conflict with the
current notion of political correctness, if there is some verifiable evidence to the contrary. So while there is a history of
misusing genetics to forward a particular social ideology, genetics research as a factual science has the potential to discover the
complex origins of traits that both connects and separates human groups by race, ethnicity, and ancestry.
Note: In terms of future human evolution, the issue of eye or skin colour is not one of any real interest to this discussion.
However, variations in human cognitive ability is a factor that has to be taken into consideration as there is some initial
evidence to suggest that variation in human intelligence may be influenced by ‘nurture factors’ related to the natural
environment and the social complexity to which humanity has had to adapt.

22 of 66

the mysearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2017
Let us make the reasonable assumption that human cognition and intelligence is a complex trait, which is influenced by both
genetic and environmental factors. This assumption can be anchored in the fact that the notion of ‘intelligence’ is not always
easy to quantify in terms of a single factor, see ‘Theory of Multiple Intelligence’, or rationalised in terms of a single numeric
quantity, see IQ Tests. Even so, let us try to establish a broad definition of intelligence that includes the ability to learn from
experience and adapt to changes in the environment, both natural and man-made, plus an ability to reason, plan and solve
problems encompassing increasingly complex and possibly abstract ideas. From a genetic perspective, researchers have
conducted many studies in order to try to understand whether there are any specific genes that influence intelligence, primarily
based on IQ differences within family groups and specifically amongst adopted children and twins. As this is quite an important
issue in the ‘nature versus nurture’ debate, we possibly need to be a little more specific about the current research data. Twin
studies, primarily in the western world, have found a ‘heritability‘ factor associated with IQ suggesting that the variance in
intelligence among this population is 70-80% down to genetics. However, this data needs to be clarified in terms of the type of
twins involved, e.g. monozygotic or identical twins raised separately are more similar in IQ than dizygotic or fraternal twins
raised together and much more than adoptive siblings. The following graph simply attempts to illustrate this data.

Based on the genetic model, the gene is the unit of ‘heredity’ by which a biological trait is passed down through generations,
where ‘heritability’ quantifies the percentage (%) variation of a trait within a given population is due to genetic differences, as
opposed to environmental factors. While some traits, e.g. eye colour, have been linked to specific heredity genes, the trait of
intelligence is considered to be far more complicated, because it appears to be influenced by many interacting genes. However,
it needs to be highlighted that many other sources of information challenge the 70-80% figure often assigned to nature over
nurture. Therefore, in order to consider the wider debate, let us consider a highly unethical, albeit hypothetical, experiment:
Two identical twins are separated at birth and placed into two very different social environments. The first twin grows
up within a highly developed country in the loving care of secular foster parents and given the best education that
money can buy. The second twin grows up within a very primitive tribe with virtually no access to the modern world,
where the tribe lives a hand-to-mouth existence subject to many quasi-religious superstitions. The goal of this
experiment being to try to assess the ‘nurture’ impact on the development of the cognitive intelligence of these two
apparently genetically identical twins.
Clearly, there is no obvious real-world data for this extreme scenario, such that any conclusions drawn have to be seen as highly
speculative. This stated, we will assume that these two twins start out with the same DNA blueprint to guide their brain
development. However, it is generally accepted that, at birth, a child already has virtually all the 100 billion neurons required by
the human brain, although its size will double in the first year and by the age of three will reached 80% of its adult volume.
Possibly a more important point to highlight is that the number of interconnections between these neuron cells are formed at a
faster rate during these early years than at any other time such that the brain actually creates many more synapse
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interconnections than it needs in adulthood. By the age of two, the child’s brain is estimated to have twice as many
interconnections between its brain neurons than it will have in adulthood, which are gradually eliminated throughout childhood
and adolescence in a process that we shall crudely describe in terms of ‘use it or lose it’. Even so, at the end of this process, it is
estimated that the human brain may have in the order of 100 trillion interconnecting synapses. While the topic of the plasticity
of the brain will be discussed further along with the issue of the Flynn Effect, at this point we might simply reflect on whether
the two genetically identical twins in our example could ever end up with adult brains with anything resembling identical
cognitive intelligence.
But what other factors may to come affect the human model?
By tabling such questions, this discussion is simply trying to ‘set the scene’ for subsequent discussions centred around the
nature versus nurture debate, which appears to be such a key factor in the human evolutionary model. For scientific research
suggests that humanity’s survival, like all other species, was primarily governed by genetic mutation and natural selection up
until it acquired an ability to significantly change its environment. For the last 10,000 years of human history suggests that the
balance between nature and nurture has changed as humanity began to create its own man-made environments. While such
change was initially a relatively slow ‘evolutionary’ process, it accelerated at an exponential rate such that it now effectively
cocoons much of humanity from the natural world and natural selection. As a consequence, the process of human evolution,
which was initially anchored in small social groups, has itself ‘evolved’ such that humanity is now dependent on not only local
social cooperation, but the decisions taken by some 196 nation states now often competing for diminishing resources. In many
respects, this is the point that our ‘past’ collides with our ‘present’ and from which the ‘future’ of evolution will proceed.
So what future evolutionary options are possible for humanity?
It might be argued that humanity has only succeeded, where so many other species have failed, because of its increased
cognitive intelligence that has allowed humanity to change the physical environment to best suit its survival needs. If so, there
would appears to be little evolutionary advantage in humanity becoming ‘dumber’.
Note: In 2012, Stanford University researchers published two papers in the journal ‘Trends in Genetics’ that suggested
humanity's intelligence peaked between 2,000-6,000 years ago. In essence, there is an argument that as technology gets
smarter, humanity may get dumber. However, this is almost a complete contradiction of the Flynn effect that points to a
sustained increase in IQ test scores measured in many parts of the world from the 1930’s to the present day.
At this point, it might be realised that we cannot keep talking about ‘humanity’ as a

Henrik Ibsen

collective entity, as humanity is a construct of individuals, some smart, some dumb.

I don't imagine you will dispute the

While present-day political correctness may recoil at the quote by Henrik Ibsen, a

fact that, at present, the stupid people

th

19 century playwright, the fact is that normal distribution suggests that 50% of

are in an absolutely overwhelming

people must be below average, while 50% are above average. However, if we were

majority all the world over.

to arbitrarily defined ‘smart’ by an IQ score of 115, only 20% of humanity might fall
into this category. However, in truth, human evolutionary development has probably never been defined by the majority, but
rather a small minority of any generation that significantly changed the world or their little piece of it, although it has to be
recognised that some of these individuals were not necessarily ‘smart’ - simply powerful.
So what defines powerful and its role in human evolution?
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While the force of personality may be a genetic trait, the power to change more complex societies invariably exists within the
institutions of that society. As such, we might see the beginnings of a rebalancing between nature and nurture within human
evolution. From a historic perspective, institutional power initially took the form of military and political power, where religious
power was often subverted in support of political-military objectives. However, there is an adage that ‘knowledge is power’,
which became increasingly relevant as the complexity of human society increased, such that the influence of scientific
knowledge also increased within the established institutions of most developing societies.
But is scientific knowledge simply a development rather than evolution?
While it might be debated on the grounds of semantic accuracy or preference, it would seem that the future of sentient
intelligent life on planet Earth will succeed, or fail, on the basis of its scientific knowledge. This expansion of knowledge is
grounded in an ability to passed on information from one generation to the next, initially rooted in verbal speech and language.
However, over generations, language has become formalised in the written word and then expanded in scope through the
invention of the printed word. While the development of scientific knowledge might be traced back some 3000 years, the
exponential explosion and distribution of this knowledge has been predicted on computing and telecommunication
developments of just the last 60 years. As a consequence, most modern societies would probably collapse into social anarchy
should this technology fail to meet the growing demands being place on it.
So where might this technology lead in evolutionary terms?
Clearly, any answer to this type of question has to be based on speculative prediction, most of which will probably turn out to
be wrong. However, what can be said with some certainty is that evolution will proceed from this point irrespective of
humanity, although humanity may clearly have a profound influence on the direction of travel in the near future.
1.2.2

The Brain Model

In terms of human development, we have to give due-credit to the genetic evolution that has taken place by natural selection
within the structuring of our brains. However, this is a topic where the nature versus nurture debate can become ‘heated’ as
while it is logical to accept that the human brain must be subject to a genetic blueprint, i.e. DNA and genes, research continues
to highlight the possibility of epigenetic effects and the observed plasticity of the brain as a neural network of cell
interconnections.
So what has made humanity so successful – so far?
It is not unreasonable to assume that the evolutionary increase in brain size must have some direct correlation to our
intellectual capacity to solve problems, which first helped us to adapt to new environments and then eventually to be able to
manipulate the environment to best meet our survival needs. Over a period of some seven million years, the human brain has
tripled in size, although most of this growth has occurred in the last two million years. In part, this increase in brain size is often
explained in terms of both environmental and dietary changes forced on earlier hominids, which in-turn may have led to
changes in the complexity of social groupings in order to survive. However, the development of larger brains came with many
negative survival risks, which natural selection would not necessarily consider sustainable unless it ultimately led to increase
survival rates. To counter this negative aspect, it seems that that an increased brain size also triggered the need for more
complex social groupings in order to ensure the survival of infants, whose brains now required many years to fully develop.
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OK, so how big is the human brain?
3

The adult human brain is estimated to have an average volume around 1200cm with an average weight of about 1.5kg.
However, such macroscopic details do not come close to quantifying the complexity of the human brain, which consists of
billions of neurons with about 10-50 times that number of other cells, which serve to support and protect the neurons. While
such numbers appear enormous, the actual complexity of the brain can only be fully appreciated when accounting for the fact
that each of the billions of neurons may form thousands of connections to another neurons, which gives rise to a neural
14

network of cells in the order of 100 trillion (10 ). So, somewhere in this vast interconnectivity of cells, the idea of human
consciousness came into existence along with an ability to make logical choices, albeit subject to all the emotional
inconsistencies, which we might labelled as the ‘human condition’.
OK, but do we have any idea how these 100 trillion interconnections get wired up?
The actual structural evolution of the human brain extends back along a timeline measured in hundreds of millions of years,
when intelligence was limited to very basic survival instincts. While many of these survival instincts are still encoded into our
DNA, they have also been augmented by millions of years of subsequent evolution that has extended the human ability for
logical thoughts, although more primitive instincts can still control our actions. While the model below, known as the Triune
Brain, is no longer considered mainstream, it possibly serves a useful purpose within this overview in that it suggests a basic
framework in which the evolution of the human brain has progressed.
Neil deGrasse Tyson
Everything we do, every thought
we've ever had, is produced by the
human brain. But exactly how it
operates remains one of the biggest
unsolved mysteries, and it seems the
more we probe its secrets, the more
surprises we find.

The oldest part of the brain, which is comprised of the brain stem and the cerebellum is labelled the ‘Reptile Brain’ as it is
responsible for the most basic behavioural traits, i.e. survival instincts and direct stimulus responses encompassing fight-orflight. Today, modern brain research is beginning to understand that much of our human behaviour, e.g. reflect action, is still
controlled by essentially unconscious thought processes in the brain stem because there is not enough time for higher
conscious thought to process the information from our senses. The next development along the evolutionary timeline is
labelled the ‘Mammal Brain’ that sits above the brain stem and cerebellum and consists of the hippocampus, hypothalamus
and amygdala. One of the functions of this component of the brain is to both generate and regulate the flow of key chemicals
which helps control our memory and emotions, which then underpins many other behavioural traits. These evolutionary
extensions are generally lacking in reptiles, but present in mammals and in higher primates, where the ‘limbic system’ is
described as acting as a buffer between our thoughts and actions. By way of a generalised example, we might realise that
without any ability for emotional empathy, we might act in a very ‘inhuman’ way to others to the point that we might be
described as sociopathic. The final and most recent evolution of the brain is known as the ‘Human Brain’ as its structure is
essentially unique to humanity. As such, the neocortex is part of the brain that we associate with conscious thought, which is
responsible for much of what we think makes us human, e.g. logic, reason, art, music, science, creativity, language.
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Given its importance, what else do we know about the neocortex?
As a generalisation, the neocortex is often described as being divided into four major lobes: frontal, parietal, temporal and
occipital, where the pictures below simply gives an indication of the real structural complexity involved, which is way beyond
the needs of this discussion.

So, in summary, the neocortex might simply be described as being structurally divided into two halves. The left hemisphere
supports the capability to engage in analytical thought, verbal and written communication plus logic and reason in the form of
mathematic and scientific thought. In contrast, the right hemisphere supports different types of activities and traits, such as
intuition, empathy, creative expression, art, music, and holistic thought. While these two halves have to work in some form of
balance, this is not always the case and an imbalance towards one brain hemisphere or the other can lead to many forms of
dysfunctional behaviour.
Note: It is estimated that 1-in-4 people in the world will be affected by mental or neurological disorders at some point in
their lives. Around 450 million people worldwide are thought to suffer from such conditions, placing mental disorders
among the leading causes of ill-health and disability. However, it is not clear that this estimate really accounts for all
other behavioural problems observed in many societies around the world associated with stress and alcohol/drug abuse.
Equally, based on standard IQ score distribution, approximately 10-15% of any population might be classed as mentally
retarded, although such a stark statement might now be seen as ‘political incorrect’. However, the fact remains that a
significant percentage of any population may not be fully rational in the choices it makes.
While it has already been mentioned, given its importance, it will be reiterated in a little more detail. The human brain does not
come fully formed at birth, although it possesses all the 100 billion of so neurons it will ever have. However, the brain processes
information by forming networks of neurons, which ‘communicate’ via electrical and chemical signals, which ultimately form
the basis of learning and memory. However, this system of neuron interconnectivity and communication takes a long time to
develop between birth and adolescence. So, while a baby, at birth, already has all of the neurons it will ever have, the brain as a
whole doubles in size during the first year and by age three, it will have reached ~80% of its adult volume. However, more
importantly, the interconnectivity between neurons form at a faster rate during these years than at any other time and by the
age of two or three, the brain has up to twice as many synapses as it will have in adulthood, as suggested by the following
diagram:
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How does neuroscience explain this process?
It would seem that this process is dependent on both genetic and environmental factors, which might be characterised in terms
of the more widely understood processes of ‘nature versus nurture’ and the expression of ‘use it or lose it’. In the earliest
stages, brain development is primarily affected by genetic factors, although environmental and dietary factors surrounding
foetal development can also be key factors. However, it is our DNA, in the form of genes, which direct the developing neurons
to form all the necessary parts of the brain in accordance to an individual’s DNA blueprint, although coherence of the signalling
within the neural network is far from complete. After birth, the brain starts to ‘wire’ itself in response to the inputs it receives
from its surrounding environment, i.e. via its senses and experiences plus possible epigenetic effects, which makes a child’s
brain more ‘plastic’. This ability of the brain to, in part, shape itself is called ‘plasticity’ and has allowed humanity to adapt more
quickly to environmental change than our basic DNA blueprint would suggest. For example, speech sounds that stimulate
activity in language-related brain regions may initially develop based on the DNA blueprint, but are not fully ‘wired’ until the
brain starts to use them. As a consequence, neural pathways that rarely get used remain weak and may eventually be ‘pruned’
away during adolescence, such that ‘nurture’ cannot only determine what information enters the brain, but may also influence
how the brain ultimately processes that information.
So what might this all mean for the future of human evolution?
Whether we accept it or not, how we act as rational human beings depends on the internal wiring of our brains. In addition, the
1.5kg of grey matter in which we perceive and process existence has undergone millions of years of evolution, apparently
guided by just one overriding goal – survival. However, somewhere long this evolutionary path, the emergence of conscious
free-will and logical thought appeared, although our ‘human brain’ still retains many aspects of an earlier ‘mammal brain’ and
‘reptile brain’. Research also suggests that the development of the human brain through childhood can be critical to how we
come to see the world and that the formation of this complexity can lead to many forms of dysfunctional behaviour, which may
impair our ability to act rationally. If so, one of the biggest obstacles standing in the way of future evolution may be the nature
and nurture of humanity.
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1.2.3

The Mind Model

In some ways, the nature versus nurture debate can be extended into another
debate about brain versus mind, although the latter possibly remains more of a
philosophical debate that has been going on since the time of Aristotle. While
there are differing arguments, we might initially attempt to characterise the
debate in terms of a modern-day analogy, where the brain is often compared
to computer hardware, while the mind is more analogous to the software that
runs on this hardware. Based on this simplistic analogy, we might perceive that
the mind, unlike the brain, as having no physical basis. However, one counterargument given is that the DNA-software has to also physically exist in order for
the consciousness mind to emerge and any damage to the physical brain clearly
affects the functioning of the mind. Today, this debate has also been taken up
by quantum theorists based on the argument that if the mind is predicated on the brain, which is made of matter, and
quantum theory is the most fundamental theory of matter, quantum theory is required to understand consciousness. Whether
this is simply philosophy disguised as science is, of course, another ‘matter’ of debate that will probably continue to go around
in circles until more substantive evidence emerges.
OK, so how might we begin to described the concept of ‘mind’ on a more pragmatic basis?
Clearly, this outline discussion is not going to resolve all the conundrums that surround human consciousness, which so many
great thinkers have debated for over 2000 years. However, it is possible that we might be able to shed enough light on the
debate in order to progress the wider discussion on the future of human evolution. Earlier in the discussion of epigenetics, yet
another analogy was used , when we compared the total DNA sequence in a cell to all the recipes in a cookery book, while the
actual function of a specific cell was more analogous to just one recipe from this book.
OK, so what does the cookery book and its recipes represent?
The cookery book is analogous to the totality of all the software in the DNA program, i.e. the code or instructions required to
build all 37 trillion cells in the human body, including the brain. However, each cell is only required to activate a small subset of
the total software, i.e. a single recipe, which might be physically perceived in terms of epigenetic tags that switch on/off specific
genes as required by the cell type.
Note: The 37 trillion cells in the human body are a construct of some 200 different types of cells and within these cells
there are about 20 different types of substructures. While all of these cells contain the same genetic DNA program, the
idea of cell differentiation is used to explain how generic embryonic cells develop to become specialized cells, e.g. bones,
muscles, blood, organs and even brain cells. Another process, called gene expression is then thought to regulate the
process of protein production as determined by the epigenetic tags.
However, while we might equate the individual function of a cell to a single recipe in our cookery book, there is no obvious
explanation of how this recipe selected, i.e. what determines which epigenetic tags are activated on specific DNA-genes for a
given cell type. While the exact details might be unclear, we might accept that this process leads to the creation of the human
brain containing in order of 100 billion neuron cells at birth, which then develop throughout childhood to form a neural
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network consisting of some 100 trillion interconnected synapses. However, the more you think about this process, the more it
appears to be somewhat of a chicken and egg issue, i.e.
Jeffrey Eugenides
Cell-hardware is required to run the DNA-software,

Biology gives you a brain.

But DNA-software is required to form the cell-hardware.

Life turns it into a mind.

We will try not to worry too much about such issues at this stage and simply accept that at the end of this incredibly complex
process of development from zygote-embryo through to adulthood, we arrive at a point where we hopefully have a functioning
brain, which possesses self-aware sentient intelligence, i.e. a functioning mind.
But can the brain-mind really be explained in terms of a computer analogy?
It is clear that the complexity and structure of the brain is nothing like conventional computer hardware and software, as both
are only intended as an initial visualisation. However, while the brain cannot be modelled as a conventional computer that
processes instructions in a sequential form, it may be more similar in form to the parallel operations within a neural network,
which might be said to ‘assimilate’ information in the form of input patterns and then adapts its output towards a required
outcome, i.e. it learns. We might attempt to generalise a model of a single neuron as illustrated in the diagram below, which
the brain replicates across billions of neuron cells and trillions of interconnections. Suffice to say, current technology does not
‘yet’ even come close to this complexity.

As such, all we can really say at this time is that the brain, based on evolutionary biology, is the only known structure that has
evolved varying degrees of self-aware intelligence. In this context, humanity does represent the apex of an evolutionary tree in
that our self-awareness is based on a wider sense of conscious sentience supported by additional intelligence to solve
abstracted problems. Whether our technology can ever replicate this complexity still has to be questioned, although we will
deferred this issue to the discussion entitled ‘The Future Model’.
But how might the ‘ mind’ be explained in terms of evolutionary survival?
While somewhat anecdotal, we might accept that even a very crude sense of self-awareness might have been an important
survival trait; for without any sense of ‘self’, what is it that is being defended and preserved. If we move up the food chain to
hunter-hunted species, we might recognise that the idea of ‘self’ would have been critical to survival within this evolutionary
battle, i.e. I am hunting, I am being hunted. As we progress even further up the evolutionary tree, primates would not have
been able to form social groups without the idea of ‘self’ that also required an additional level of emotional empathy to
understand the actions and feelings of others. As we continue this line of thought, it is not hard to imagine other evolutionary
developments within the brain, which we might now associated with a ‘state of mind’. For example, most animals have an
instinct for survival, e.g. fight or flight, that kicks in without necessarily any conscious thought, but is rather simply triggered by
an emotional ‘states of mind’, e.g. fear. In this context, we might accept that the human ‘state of mind’ can be a somewhat
fragile thing that we hope our conscious intelligence can control, such that it can assist in our longer term survival within more
complex social groupings.
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So can the mind be described as a logical regulator for survival instincts?
Again, this outline is trivialising the complex role the mind undoubtedly has on our actions. For we possess many different
emotions, which might be described as different states of mind that moderate or heighten our reactions to different events.
We can also trigger various emotional states of mind from memories or by simply using our imagination, where this range of
emotional states can eventually come to mould and define our personality. So while we normally do not think of our emotions
being directly connected to intelligence, we do have a form of emotional intelligence that influences our thinking mind and
therefore our actions. We might cite just a few by way of examples:


Motivation:

Emotions can be channelled towards a goal.



Empathy:

Allows us to better understand the feelings of others.



Relationships:

Managing emotions leads to greater social skills.

It is also known that emotions can play an important role in the formation of memories, which underpins our ability to learn.
This effect is based on the strength of a synaptic connection being linked to the strength of an emotion. As such, emotions can
also affect our physical make-up by causing changes in the brain, which then release chemical stimulants within our body. As
such, emotions represent a profound aspect of our humanity and the way we view the world around us. If we make reference
to Maslow’s hierarchy of needs, the 3 lowest levels encompassing physiological, safety and social needs are defined as survival
needs, which might also be described as fundamental emotional needs. The higher 2 levels of Maslow’s hierarchy define more
abstracted needs in the form of esteem and power, which may still satisfy an important emotional need in some people. If so,
much of humanity’s ‘state of mind’, as defined by our emotional intelligence, may also be an evolutionary by-product of survival
and natural selection, which undoubtedly remains coded into our DNA. If so, it may not be easy for humanity to simply override
its survival instincts with intelligent logic, as much of human history would seem to confirm.
So can humanity use its intelligence to better influence its own evolutionary future?
Clearly, the development of human civilisation over the last 3,000 years stands as testimony that humanity does not always act
irrationally or without compassion for others. However, we still have a keen sense of self-preservation and a strong desire for a
better life. In this respect, a certain irrationality can always creep back into human behaviour on having achieved its goal of a
better life, if we are then willing to fight to the death to preserve it. At this point, it should be clarified that the idea of a ‘better
life’ is a relative measure and not a universal one in as much that wealth is not equitably distributed within any society.
Unfortunately, the small minority that owns most of the wealth also invariably hold more power in society and are probably
more determined to hold onto their higher standard of living than those now labelled as ‘just about managing’. What might be
inferred from this hierarchy of power and wealth will now be taken up in the next discussion entitled ‘The Social Model’.

Vladimir Putin

Lord Acton

Annual Salary: $187,000, Money in Bank: $179,00

Power tends to corrupt,

Investments: Gazprom: 1.5% stake of $150 billion,

and absolute power corrupts absolutely.

Surgutneftegas: 37% stake of $20 billion,

Great men are almost always bad men.

Gunvor: 50% stake of $80 billion
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1.2.4

The Social Model

We might start with a relatively simple social model centred around the concept of a family unit, which in its very basic form
precedes homo-sapiens, although its expansion as illustrated below would come to dramatically help fledgling humanity to
increased its own survival protection. For the subsequent development of wider forms of communal society would start to add
the institutions of political, economic and religious power, which would eventually create a more structured and hierarchical
society. Finally, for various reasons, there was an increasing, albeit slow, recognition of the need for education to be extended
to an ever greater proportion of the population.

James Baldwin
The most dangerous
creation of any society
is the man who has
nothing to lose.

However, the scope of this discussion will simply make summary reference to other discussions on the Mysearch website that
relate to economics and politics plus the possible implications of global population growth. Some reference will also be made to
the idea of individual and collective ‘worldviews’ that have and continue to influence many key decisions, which may then have
far-reaching implications on future developments. However, we will qualify the model above with a very generalised definition
of a social model:
A social model defines a group of people united by a common aim or interest. The use of the word ‘united’ does not
necessarily mean universal consensus, but rather a possible dependency of the majority on a powerful minority.
As indicated, history suggests that the earliest social models evolved simply to help basic survival. According to the hierarchy of
human needs, physiological and safety needs underpin basic social needs, which by their very nature formed the foundations of
most primitive societies. Given the preoccupation with basic survival, the probability of an early death and the lack of any
deeper understanding of the world around them, these early societies were often ‘united’ in a single belief system that may
have only been able to offer hope rather than salvation. However, over time, many of these small social groups unified into
more powerful groups, which were better able to satisfy the physiological, safety and social needs of its individuals. However,
history also suggests that the benefits derived by larger social hierarchies were not necessarily equitable and the survival needs
of some individuals were much better met than others, i.e. social inequality existed from the outset, where the development of
a social hierarchy simply allowed some individuals to chase higher goals, e.g. esteem and power, while others still fought for
basic survival. As such, a collective society was, and still is, governed by the survival of the fittest, but where the fittest are no
longer the strongest, or even the smartest, but simply the most powerful within the collective structure of that society.
However, as the sophistication of society increased, power transcended the individual by taking on the persona of an
institution.
How do institutions influence the collective worldview?

32 of 66

the mysearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2017
An institution can be assigned pretty much the same definition as a society, i.e. an association of people united by a common
aim. However, there is an important difference in that its membership is normally selective in some manner. As the mainstream
of a society grows, its population comes to represent an ever-broader spectrum of beliefs. One-way of avoiding the dilution of a
particular aspect of social identity is by means of an institution in which a belief or worldview is often a requirement of
membership. We might cite the institution of a ‘monarchy’ or ‘religion’ as prime examples of powerful institutions with a
common worldview, e.g. the maintenance of a class structure or the proliferation of a religious belief. However, in these cases,
it is possibly more correct to say that these institutions not only influenced the evolutionary development of a given social
model, they actually imposed it on the majority.
OK, but what is the purpose of this historic backdrop?
As outlined earlier, the future of human evolution might well be predicated on its cognitive intelligence, but where only 20% of
the population might be classed as ‘smarter than average’. However, history shows that the ‘smart’ and the ‘powerful’, even as
small minorities, invariably had a controlling influence over the development of most social models. In the context of the
‘present’, these powerful minorities might be defined in terms of the ‘economic’ and ‘political’ institutions that now dominate
the lives of almost everybody, irrespective of which nation state they live. Today, there is much debate following the global
financial crash of 2008 as to whether economic wealth is being equitable distributed. As this is clearly not the case, there is
increasing pressure being placed on political institutions all around the world, by the wider majority, to instruct the economic
institutions to play fair. Whether national political institutions have the power or will to modify the excesses of global economic
greed remains to be seen. Given that most of us, the majority, are not the obvious beneficiaries of this economic excess, let us
table a question that might be seen to be not only politically incorrect, but possibly amoral.
Does the majority have a right to expect equitable fairness?
Of course, today, any personal sense of morality may demand that there be only one answer to this question, but in
evolutionary terms, natural selection has neither a sense of morality or understanding of the concept of fairness as it selects on
the basis of ‘survival of the fittest’. Of course, It needs to highlight that we are discussing a man-made social model, not natural
selection, although this does not necessarily mean that personal morality will automatically apply. For within the social model
of nation states, economic and political decisions often by-pass the normal constraints of personal morality, which most of us
would like to think we adhere or, at least, aspire.
Note: Every day, one billion people go to bed hungry and approximately 25,000 die of malnutrition and hunger-related
diseases, where 18,000 of this number are children under 5 years old.
The information above is not a state-secret, everybody in most developed countries knows that there is gross unfairness in the
distribution of global resources. While this situation might be perceived as morally indefensible, individuals and governments
may often feel powerless when it comes to providing any meaningful solution to such global problems. However, there is also
another factor that we, as individuals, do not like to openly discuss, let alone admit, i.e. we, the people, invariably oppose any
action that will adversely affect our personal quality of life. While this ‘not-in-my-backyard’ attitude might be seen as a personal
reaction of an individual, it does extend to the collective attitude of a nation-state, if the consequences and cost of a morally
correct action is thought to adversely affect the national economy or its political power. This can be especially true when
political power is subject to democratic election and the majority can choose another form of government, which they believe
might better protect their interests. As such, most political institutions try to avoid policies that will be unpopular with the
majority, irrespective of whether they are the right thing to do. Today, there are variety of socio-political models operating in
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the 196 or so nation states around the world, which, to varying degrees, attempt to protect their own populations. However, as
a collective whole, there is an ever-growing global population of 7.3 billion people, the majority of which may ‘rightly’ expect
greater equitable fairness when it comes to the distribution of resources, i.e. the tangible benefits of wealth. However, while
they may well have the moral right to expect equitable fairness, the more relevant counterpoint to the question is:
Can human evolution ever satisfy this expectation?
In a perfect world, decisions would be primarily based on our logical conscious intelligence rather than our emotional
intelligence, i.e. the human condition would be held in check. Therefore, in this perfect world, the idea of personal greed
influencing decisions to the point of excess would not be allowed and collectively humanity would accept that global resources
have to be sustained and that these resources should be shared on a more equitable basis. However, in the world that
humanity has now built for itself, this may appear to be an increasingly remote probability, especially when confronted with so
many problems that are now global in scope:
population growth, global warming, ecosystem collapse, resource depletion, economic collapse,
social and political anarchy, disease pandemics, cultural, racial and religious strife, war and terrorism
While the list above may be helpful in summarising the general problem space, it in no way represents its true complexity. In
this respect, the diagram below should be considered as a better representation of the issues that the ‘social model’ is now
being asked to address.

While not disagreeing with the complexity of details in the diagram above, it has been previously argued, see Population and
Resources, that there is only one real problem, although it might be defined in two ways: over-population and/or overconsumption. The former blames the global population, while the latter blames the greedy excesses within the developed
world. However, the more pertinent and remaining question is whether any man-made model can solve either of these possible
causes.
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1.2.5

The Technology Model

Today, the scope of technology has become so broad that it is difficult
to provide an executive overview of all its implications. However, we
might attempt to summarise human evolutionary developments in
terms of the relationship between man and machine. Originally, man
was the only machine available to carry out most manual tasks,
although early agricultural developments quickly ‘enlisted’ the help of
domestic animals to do some of the heavy lifting. Of course, the
technology developments of the industrial revolution then started to
create machines that could replace both man and animals in many
aspects of industrialised manual labour. Then, in the 1970’s, we saw
the start of another new era in which ‘programmable computer
systems’ began to replace man in many repetitive mental tasks by

Albert Einstein

using human-coded decision-trees that could operate both faster and

It has become appallingly obvious that our

on much larger volumes of data. Today, we are possibly at the start of

technology has exceeded our humanity.

yet another man-machine era in the form of ‘cognitive computing’,
which holds the potential to process the huge increase in global data, which is now swamping many aspects of modern life.
However, in order to extrapolate such developments into the future, we really need to narrow the scope of the technology
model to just a few key areas of developments that might be seen as critical, e.g. cognitive computing, genetics,
nanotechnology, robotics, energy production and space-technology.
Might this list of technologies have some weighted significance?
For the purposes of this discussion, the scope of ‘cognitive computing’ will be described as encompassing the near-term
developments in both weak AI and expert systems, where the mention of artificial intelligence (AI) does not yet infer man being
replaced by machine, more of a symbiotic relationship, at least initially. However, the positioning of cognitive computing at the
front of the list is based on the assumption that advances in this field of computing will also be the major facilitator of
developments in all other fields of technology. Next in the list are advances in genetic engineering, which holds out the promise
of major improvements in healthcare, especially in terms of preventive medicine, although this is not the reason for its position
in the list. For a deeper understanding of cellular and DNA mechanisms may also point the way for major advances in the field
of nanotechnology, where the scope of both will undoubtedly extend beyond the field of medicine into other areas. In this
context, a more detailed understanding of cellular and molecular biology will be predicated on mechanisms that operate on
the nanoscale, where the biological cell might be seen as a potential blueprint that nanotechnology might one-day aspire to
emulate, but initially only help to manipulate. However, the wider scope of such technology developments will be deferred to a
later discussion. Next in the list is robotics, but not necessarily in the humanoid form usually envisaged, as incremental
improvements in the design of any form of autonomous robots will depend heavily on developments in the previous fields, i.e.
AI, genetics, nanotechnology. While, in all probability, the initial scope of future robotic designs will remain orientated towards
commercial and industrial scaled manufacturing, robotic designs could also start to operate in areas known to be hazardous to
human physiology, e.g. mining, nuclear plants, fire fighting and even space exploration, plus start to exploit the scalability of its
form beyond the human form, both large and small.
But where does energy production and space exploration fit within this technology model?
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Today, it may be stating the obvious that the modern world depends on cheap and reliable energy, which in the 20 century
was primarily sourced from non-renewable resources, such as coal, oil and gas. However, while these resources were initially
cheap and plentiful, it is now recognise that they are both finite and contribute to pollution and global climate change. As such,
st

the 21 century has to seek alternative solutions that might be supplied by energy sources, such as solar, wind and tidal, or
even a new generation of nuclear reactors. While the details of this debate will be deferred to some future discussion, two
earlier discussions entitled ‘Other Obstacles to Progress’ and ‘Further Energy Considerations’ may provide some initial
introduction to the scope of issues that our future technology model must resolve. Finally, we shall simply touch on the idea of
future developments in the field of space exploration, which might be separated into a number of problem areas, e.g. launch
systems, propulsion systems and habitats. Today, most launch systems are almost prohibitively expensive, ranging in cost from
$2,500/kg up to $15,000/kg, where the cost of a NASA space shuttle launch was estimated to be $500 million with a maximum
payload in the region of 5000 kilograms. Of course, this cost is compounded when the specification requires the provisioning of
an environment suitable for human habitation, which might one-day be unnecessary, if the tasks could be done by autonomous
AI robots. Even so, having gotten into space, the next problem is providing a propulsion system to take you somewhere useful
without necessitating the weight of the fuel being carried onboard. Again, the wider details of future space technology will be
deferred to a later discussion, but should things start to go ‘badly wrong’ here on planet Earth, the priority in this field of
research and development might quickly escalate.
So which of these technologies do we really need to focus on?
In just the last few years, there have been huge strides taken in the field of weak AI and expert systems, where we might cite
IBM’s Watson system as the current state of the art. However, there is still a lot of hype around the field of AI, which has seen
many periods of ‘over-hype’ in the last 50 years or so, as the marketing of any perceived breakthrough was often seen to be
critical to secure the funding for further research and development. However, putting aside this somewhat cynical viewpoint, it
is clear that developments are fast approaching what might truly be called a weak AI/expert system, although this technology
still needs to address many problem areas, e.g. reasoning & planning, information & knowledge structures, language &
semantic processing, visual perception with the possibility of both logical and emotional interpretations. This said, a very recent
area of significant development relates to neural networks, e.g. convolutional and deep learning networks, which are now seen
as a key technology that can address the issue of pattern/visual recognition through which images, are first analysed by
Graphical Processing Units (GPUs) and then sorted into categories and subsequently organised into information and knowledge
trees. This idea of pattern sorting is also being extended into other areas, e.g. language processing.
Note: Deep Learning is a subfield of machine learning concerned with algorithms supported by the structure and
function of artificial neural networks. To-date, the development of deep learning has progressed based on ever-faster
processors and the enormous increases in data to train ever-larger neural networks. Key to the idea of deep learning is
that its performance continues to increase as the size of the neural network and data increases, while earlier machine
learning techniques tended to reach a plateau in performance. The ‘deep’ hierarchy within the neural network allows the
‘learning’ of more complicated concepts by building on simpler ones, hence the label of ‘deep learning’.
However, expert systems on the level of IBM’s Watson also require a range of other techniques, e.g. rule learning, decision
trees, Bayesian learning, genetic algorithms, augmented by other techniques, e.g. search optimisation, logic reasoning,
probabilistic reasoning and even control theory.
So what is cognitive computing?
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While many might describe cognitive computing as an attempt to simulate human thought processes, we shall start with a
more pragmatic definition of a self-learning system that can use data mining, pattern recognition and natural language
processing to do things that the human brain cannot do. However, it is important to recognise the limitations of cognitive
systems like Watson and to understand that human intelligence is still required, although being increasingly augmented with a
weak AI ability to process and recall huge amounts of data underpinned by an ever-increasing reasoning capability.
Note: At this point, care is required when using words like ‘intelligence’, ‘cognition’ and even ‘sentience’. If we accept a
basic definition of ‘intelligence’ as an ability to use information to solve problems, then it might reasonably be argued
that computers are becoming increasingly intelligent. If we then extend this definition to ‘cognition’ as an ability to
acquire knowledge and understanding through intelligent thought, experience, and senses, we might still question the
current scope of cognitive computing. Finally, if we add the definition of ‘sentience’ as a capacity to feel, perceive, or
experience subjectively, we might realise why the term ‘weak AI’ is often preferred. However, the idea of sentience can
be subjective, although many may accept that it is closely related to the idea of ‘self-awareness’, which in evolutionary
terms is the boundary of that which seeks to survive. As such, it may one-day be possible for technology to create a
system that also seeks to survive and, if so, we would have to ask whether it has a degree of sentience.
In 2011, IBM’s cognitive computing system called Watson hit the headlines by beating the top two human contestants of all
time on a TV show called ‘Jeopardy’. In this context, Watson was primarily a question-answering computer system with natural
12

language interface with access to 200 million pages of structured and unstructured content requiring four terabytes (10 ) of
disk storage as generalised below.

Since that date, IBM has made Watson 24 times faster and improved its overall performance by 2400%, while at the same time
making it 90% smaller so that what once was the size of a room can now fit into three pizza sized boxes. Today, Watson-like
systems are being developed using cloud-based APIs, which IBM hopes will create a $10 billion business model within the next
ten years. According to another source, the market potential for cognitive computing systems will increase from $200 million in
2015 to over $11 billion by 2024. While most of the ideas within machine learning underpinning cognitive computing are not
entirely new, the application demand appears to be increasing in-line with the exponential increases in data volumes. So, as
machine learning algorithms continue to improve, especially in conjunction with their decision making abilities, the practicality
of cognitive computing systems will most likely spread into almost every aspect of the modern world.
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So how might cognitive computing help in real-world applications?
Today, 700,000 medical research papers are released each year, while a single MRI scan may consist of up to 5000 images and,
11

as such, a single patient may acquire millions of gigabytes (>10 ) of medical data during their lifetime. This volume of data can
be disruptive, on many levels, as human staff become increasingly swamped with data that they cannot process in real-time.
Therefore, we might try to characterise the scope of a medical cognitive computing system as shown below.

Today, the basic idea of healthcare has grown into a $7-8 billion global industry with some $3-4 billion being spent in the US
alone, but where some estimates suggest that 30-40% of this huge sum of money is being wasted in inefficiency in the overall
system plus ineffective or even inappropriate treatments. Of course, with the volume of data doubling every five years, across
all services and industry, the application for cognitive computing can only expand beyond healthcare systems into almost every
facet of modern life. For example, many large-scale industrial process can require up to 80,000 sensors to be in operation,
which conceptually have to be monitored and analysed. The retail industry is trying to cope with over 500 million tweets and 55
million Facebook updates every single day and without the ability to process this data, individual companies are often blind to
new buying patterns and fashion trends within the society they seek to supply. It is estimated that the ‘Internet of Things’ will
grow from its current 1% market base to something closer to 50% by 2020, which will include increases in data volumes from
applications ranging from city-wide traffic management through to home security. In this future world, security will no longer
be predicated on only the system ‘firewall’ but rather develop to include behavioural analysis based on real-time traffic
patterns in order to identify and nullify increasingly sophisticated cyber attacks. In the field of service utilities, it is estimated
15

that 680 million smart-meters may be fitted in the coming years, which will add another 280 petabytes (10 ) of data to be
processed. Equally, the development of driverless cars and trucks may produce another 350Mbytes of data every second, all
18

needing to be analysed and stored. Today, 2.5 quintillion (10 ) bytes of data is being created everyday, where 90% of all data
has been created within the last 2 years, although 80% of this data is now referred to as ‘dark data’ because it is essentially
unstructured and unused by any analytical decision making processes. Overall, what we might realise in this brief outline is that
the world is rapidly approaching another ‘paradigm shift’, which will require the acceptance of a new technology with all of its
social implications.
So what are the implications of any future technology model?
In this section entitled ‘man-made models’, we have outlined how humanity has survived through a mixture of evolutionary
chance plus social and technology developments. While this process stretches back to the emergence of homo-sapiens some
200,000 years ago, in only the last 100 years, we appear to have created a world in which many would not be able to survive
without the support of technology in all its various forms. However, in this same timeframe, we have also created a world
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which is being increasingly threaten by the side-effects of technology in the form of over-population, depletion of natural
resources plus global pollution and climate change. Nevertheless, as outlined, the future of humanity may still depend on a
number of key developments, e.g. cognitive computing, genetics, nanotechnology, robotics, energy production and spacetechnology, which it is hoped has the potential to change the world for the better. Whether this is the case, only time will tell,
but it seems that humanity has little choice but to continue to follow the evolutionary development road that has brought it so
far. On this basis, the next significant step along this road may be defined by the ‘cognitive era’ linked to developments in
machine learning. As always, the decision to follow this path will not necessarily be taken by a majority vote, but rather guided
by the interests of large corporations and the necessity of both politicians and economists to maintain GDP growth or, at least,
the illusion of growth for as long as possible. If so, cognitive computing will continue to change the nature of work that can be
done by people and while technology has always had this sort of impact, it is possible that this time it will be far more
‘pervasive’. Of course, present-day PR-marketing suggests that cognitive computing systems will help humanity perform many
tasks both faster and more accurately, while also making them cheaper and more efficient. Even if true, it may only help to
underwrite the belief that weak AI will simply do ever more things better than humans, such that we may only hope that
enough of humanity can adapt to this brave new world, although the following graphic might throw some doubt on this hope.

Today, cognitive computing systems can be trained to see images and hear sounds plus has an increasing ability to read and
write in any language, often better than most humans. Given that these skills underpin 80% of human employment in the global
service sector, there is reason to believe these jobs could soon be under threat. Equally, the ability of cognitive computing
systems could soon be extended using a potentially new generation of neuromorphic processors, which exhibit stochastic
rather than deterministic behaviour. Neuromorphic processors are an attempt to mimic the neural network architecture of the
brain. The premise of these processors is to replicate the functions of neurons and to build artificial neural systems, which
might then lead to processors which can replicate some of the stochastic characteristics of the human brain. In deterministic
models, output is determined by the parameter values and initial conditions, while stochastic models possess some inherent
randomness, such that the same set of parameter values and initial conditions can lead to different outputs. While
neuromorphic technology is still in its infancy, with many different approaches still being researched, a number of large-scale
neuromorphic systems have already been developed. Today, neuromorphic technology already scales to neural networks
encompassing millions of neurons with many billions of synapse connections, although their potential is still to be realized.
However, the rate of progress being outlined would seem to suggest that humanity needs to seriously consider the implications
of developing machines that may operate in direct competition with humans. While such systems may help humanity in many
spheres of social, economic and political life, combining advanced cognitive systems with superior robotic functions might also
prove to be a threat to human society, at least, as we understand it today. Back in 1942, science fiction author Isaac Asimov
defined three laws of robotics, as shown below, which he believed might protect humanity from any AI robotic developments:
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1.

A robot may not injure a human being or, through inaction, allow a human being to come to harm.

2.

A robot must obey orders given it by human beings except where such orders would conflict with the First Law.

3.

A robot must protect its own existence as long as such protection does not conflict with the First or Second Law.

Of course, today, we might realise that Asimov’s laws are more a reflection of human-coded programming, which no longer
appears relevant to the direction of cognitive computing developments. In an earlier note, it was suggested that it might oneday be possible for technology to create a system that prioritises its own survival and, if so, we might then have to ask whether
this system has more than a degree of sentience, such that Asimov’s laws would not necessarily be its ‘prime directive’.
But is the technology model the only consideration?
Obviously not, for there are equally important considerations in respect to other
areas of social, economic and political change, which are rooted in the past
history of some 196 nation states, which may yet come to affect the future of
humanity, although this is the focus of the next section entitled Development
Models. Equally, the technology model may still advance within the framework of
society in a series of ‘cause and effect’ steps, where new technology is first
developed, to be either accepted or rejected on the grounds of some social,

Erik Brynjolfsson
Technology creates possibilities and
potential, but ultimately, the future
we get will depend on the choices we
make. Technology is not destiny. We
shape our destiny.

economic and/or political consensus, although not necessarily implying any form of democratic voting. For once a technology is
accepted, possibly by just a small but powerful minority, society will change and adapt to a new norm and, in so doing, pave the
way for yet further technology change, which might have previously been rejected. So let us initially assume that a new era of
cognitive AI continues to develop and leads to an exponential growth in knowledge and discovery, which then opens up new
opportunities, many of which cannot be imagined today, let alone predicted with any certainty. Even so, we might still question
whether this technology model holds out optimism for all, as it seems improbable that a growing global population can be a net
beneficiary of the changes implied. So while some sections of society may find new areas of work that are both rewarding and
valuable, they may be in a minority. If so, we possibly need to think about the real issues in a more direct way, although it may
lead us towards some very unpalatable conclusions.
What is the underlying problem that humanity needs to solve?
Despite all the complexity that will surround any actual solution, the basic answer can be succinctly summarised in one word –
sustainability. For the growth of humanity in terms of its population, resource needs and environmental impact is simply not
sustainable on its current trajectory and, as such, something has to change. Of course, if some small powerful minority can
survive into the future, with the help of cognitive-robotic systems that negates the dependency on the majority, would this
minority still care about what happens to the majority? If so, the danger would not necessarily come from a rational form of AI
but rather an irrational form of humanity.
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1.3

Development Models

In the previous sections, human evolution has been outlined in terms
of various biological and man-made models, where the last discussion
started to link the importance of social developments to the progress
of human civilisation. While such developments might initially be
attributed to the evolution of human intelligence, research suggests
that this intelligence may not have changed in any appreciable way
over the entire period of human civilisation, i.e. the last 10,000 years,
and possibly as far back as the earliest migrations out of Africa, some
+100,000 years ago. If so, we might infer another manifestation of the
nature verse nurture debate by questioning whether future human

Alan Turing

progress will be more dependent on the nurture of man-made

I believe that at the end of the century the use of

developments than the nature of biological evolution.

words and general educated opinion will have
altered so much that one will be able to speak of

So what differentiation might we make to separate evolution from

machines thinking without expecting to be

development?

contradicted.

Generally, there is often the perception that ‘evolution’ is a relatively slow process associated with natural selection, while
‘development’ is essentially a man-made process, which can take place within a much shorter timeframe. As such, we might
initially characterise ‘development’ as a process that has taken place around humanity, rather than within it. However, on
further reflection, we might recognise that man-made developments within the field of genetic science has brought us to the
point where we now have the potential to rewrite our own DNA, such that evolutionary change might also become man-made.
Likewise, advances in computing, especially in the field of AI neural networks, highlights the potential for sentient intelligence
to undergo another evolutionary development.
So how might we describe such developments: past, present and future?
First, in the widest terms, evolution by natural selection started some 3.8 billion years ago and dominated up until homosapiens appeared approximately 200,000 years ago. However, due to the slow nature of DNA change, the next 190,000 years
might be seen as only a few minutes on the evolutionary clock being described. This said, approximately 10,000 years ago, we
started to see the transition from slow evolution to fast development through the innovation and growth of various social
models, which would lead to so much exponential change. Therefore, a number of development models will be outlined in the
following discussions, which first delineate the past from the present in terms of the social, economic and political
developments of the 20th century. Of course, any attempt to extend the developments of the past into the future must be seen
as speculative, but might be aided by considering a transitional model, which extrapolates what we know of the present to a
possible starting point of the future.
But what will really determine the future of evolution?
As outlined above, the future may highlight an increasing ambiguity between evolution and development, especially in terms of
our humanity. For if humanity continues to develop technology that can change our DNA and our collective intelligence by way
of advances in genetics and computing, we might have to face up to the fact that the result will no longer be homo-sapien.
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1.3.1

The Past Model

In the context of the development models to be described, we shall constrain the sum total of human history to the exponential
th

change that took place in the 20 century. For this century, more than any other, helps explain the world we now see around us
in terms of its social, economic and political structures and the technology that supports them all. However, while technology
has come to underpin all the structures of the modern world, it essentially remains subordinate to political and economic
power, which shall be characterised in terms of just four power blocs: Europe, United States, Russia and China. While a gross
simplification of the 196 nation states that now exist, the power blocs listed above have had, and still have, a profound and
possibly disproportionate influence on global affairs. This influence manifests itself in their separate social and political
ideologies, economic influence and resource usage plus the scope and nature of their military power. Of course, even in a
th

context confined to the 20 century, the full history of these nation states can only be outlined.
Europe:
We will start with Europe because its long history also has links to the history of Russia and the United States (US). In fact, as a
continent, Russia is often considered to represent over 40% of the total land area, although in today’s context, Russia
essentially operates independently in terms of its own political ideology and participation within the global economy and very
much supported by its own military objectives. Equally, while the formal description of Europe can include some 50 nation
states, its present-day role is possibly best described in terms of the European Union (EU), which was formed soon after the end
of the 2

nd

World War and has grown to include some 28 nation states. However, within the original concentration of

independent European states, which included the historic empires of Britain, France, Spain and Germany, laid the seeds of two
disastrous world wars. While it is often suggested that the first of these wars was triggered by the assassination of Franz
Ferdinand, the archduke of Austria-Hungary, the events that led up to this
assassination are complex and even now not universally accepted. However,
irrespective of exactly how this war started, the net effect resulted in the
alliances of two groups of major powers descending into war.
Note: On 3 August 1914, Germany declared war on France and invaded
neutral Belgium. Britain then sends an ultimatum, rejected by the
Germans, to withdraw from Belgium. As a consequence, Britain
declared war on Germany on 4 August 1914. The Americans enter the war in 1917 due to German submarines attacks on
American ships. So while the origins of WW1 may still be obscure, the net results were all too obvious and resulted in the
death of 17 million people, the overturning of the old empires of Europe and, in so doing, created a new world order.
World War-1 (WW1) formally ended in 1919 with the signing of the Treaty of Versailles, which in hindsight might have only
sown the seeds of World War-2 (WW2). For the terms and conditions imposed on Germany by this treaty was the cause of
much resentment within the German population as a whole and in a wider historical context, one man in particular called Adolf
Hitler. For Hitler viewed the signing of the Versailles Treaty as a day of dishonour for the German state and, as a consequence,
he was driven by the idea of making Germany great again in a way that possibly still scars Europe.
Note: World War 2 was the deadliest military conflict in history and resulted in the death of over 60 million people,
which was about 3% of the world’s population in 1940. Unlike WW1, WW2 was global in scope and virtually no nation
state avoided the effects of its fallout. For example, Japanese surrender in 1945 not only ended the war in the Pacific,
but also Japan's colonial rule of the Korean peninsula and its influence in South East Asia and its attempt to dominate
China and the Asian mainland.
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There was only 20 years between the end of WW1 in 1919 and the start of
WW2 in 1939. Both wars were triggered by conflicts between European states,
primarily Germany and France, but with the result that the conflict escalated
into global warfare for the first time in human history and saw the first use of
atomic weapons. By 1945, millions of people had been displaced and most of

Albert Einstein
I know not with what weapons World
War III will be fought, but World War IV
will be fought with sticks and stones.

Europe was in ruins with western Europe occupied by the Allies, primarily the US and UK, while eastern Europe was occupied by
the Soviets. While the politics of post-war Europe would ultimately lead to the US/Russia cold war, the immediate problem was
‘what to do about Germany’. In this context, Russia wanted an unarmed and neutralised Germany, which would be incapable of
war ever again. In many respects, America simply wanted to get out of Europe as there was growing public pressure at home
for America to disentangle itself from old Europe. The British, who had been crippled by 6 years of war, were struggling under
the burden of spending millions of dollars to feed German civilians in their zone of occupation, while simultaneously having to
impose food rationing at home. The French were again arguing for a similar post-WW1 policy, which would have seen Germany
crippled by war reparations and loss of control of its industrial based in the Ruhr region. However, by 1948, it became clear that
France would not be allowed to control the German coal industry and so a solution to integrate Germany into a European
framework started to emerge, which it was hoped would prevent Germany from ever rebuilding its military war machine. The
initial form of this solution was the European Coal and Steel Community (ECSC) based on the Treaty of Paris, which was signed
by France, West Germany, Belgium, Italy, the Netherlands and Luxembourg in 1951. While possibly not widely recognised by
the public at large, this organisation was being based on the political ideology of supranationalism as championed by Jean
Monnet, which is still pursued to this day in the form of the European Union (EU).
Note: In 1961, the UK made its first application to join the EEC, only to have it vetoed by the French President, Charles de
Gaulle. History suggests that de Gaulle did this because he wanted the Common Agricultural Policy (CAP) to first
establish tariffs to protect French farmers and then use the tax income to provide a subsidy. In 1967, the UK made a
second application only to be vetoed by de Gaulle, again in the national interest of French farmers. Finally, in 1973, the
UK made a third and successful application, although by 1970, the existing members had created the idea of a common
fisheries policy when realising that the four countries applying to join would control the richest fishing grounds in the
world. The original six therefore drew up Council Regulation 2141/70 giving all members equal access to all fishing
waters, even though the Treaty of Rome gave no authority to do this. While Norway was also an applicant, it did not
join after a referendum, which was swayed by the negative implications on Norway’s fishermen. The UK also had to
impose EU tariffs on its Commonwealth imports, which biased costs towards EU imports, such that France not only
benefitted from increased exports to the UK, but then received more tariff subsidies via CAP. A win-win strategy for de
Gaulle. In this respect, the referendum decision in the UK to leave the EU in June 2016 might be seen as representing a
40 year struggle against supranationalism, as oppose to intergovernmentalism, and the idea of global free trade.
While this outline of European history will not expand on the detailed arguments for and against supranationalism versus
intergovernmentalism, it might be seen as analogous to the debate of communism verses capitalism, where the former may in
theory hold the ideological high ground, but which has always failed in its implementation. So while many may argue that the
supranational ideology of the EU has unified the nation states of Europe under one governing commission and parliament,
many others are equally concerned over the loss of national sovereignty and the democratic ability of the people to challenge
an elite that now appears to control EU politics. Equally, some are also suspicious that the lofty ideals of supranationalism of
the EU have simply been reduced to a series of bilateral agreements between France and Germany by which they are invariably
the primary beneficiaries. As such, many now doubt whether the EU can survive in its current form and be a positive force of
political and economic change in the future.
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Russia:
In 1917, two revolutions swept through Russia,
ending centuries of imperial rule and set in
motion political and social changes that would
eventually lead to the formation of the Soviet
Union. Growing civil unrest, coupled with chronic
food shortages, erupted into open revolt, forcing
the abdication of the last Russian tzar. Just
months later, the newly installed provisional
government was itself overthrown by the more
radical Bolsheviks, led by Vladimir Lenin, who
became a virtual dictator of the first Marxist state
in the world. After Lenin’s government made
peace with Germany in 1918, Russia begun a devastating civil war against anti-Bolshevik White Army forces. In 1920, the antiBolsheviks were defeated, and in 1922 the Union of Soviet Socialist Republics (USSR) was established. While communism is
grounded in a Marxist philosophy, Leninism was a socialist political model combined with Marxist economic theories that
sought the ‘dictatorship of the proletariat’, i.e. working classes, through the establishment of a ‘socialist mode of production’.
However, Joseph Stalin took over after Lenin's death in 1924 and pursued a possibly more ‘pragmatic’ approach towards
achieving a centralized state, which also required the subordination of its satellite states to the Communist Party of the Soviet
Union. As early as 1925, Stalin stated that he viewed politics in terms of a battle between socialism and capitalism, where
capitalism took the form of the US and Europe.
Note: In the decades after it was established, the Russian-dominated Soviet Union grew into one of the world’s most
powerful and influential states and eventually encompassed 15 republics, i.e. Russia and 14 subordinate states of
Ukraine, Georgia, Belorussia, Uzbekistan, Armenia, Azerbaijan, Kazakhstan, Kyrgyzstan, Moldova, Turkmenistan,
Tajikistan, Latvia, Lithuania, and Estonia.
In 1941, Hitler’s Germany invaded Russia on the assumption that if it had been capable of defeating one of its strongest
enemies in mainland Europe, i.e. the French, in just six weeks, then Russia would not be too much opposition. For, at this time,
Russia was not perceived as an industrialized nation and, in addition, Germany’s initial goal may have only been to annex part
of the Ukraine for its resources and in the process ‘acquire’ more labour for Germany’s war industries. Of course, history was to
prove Hitler very wrong in this assessment, but while the Soviet Union might have been seen as one of the eventually victor of
WW2, like the UK, its economy had been devastated in the struggle. After the war in 1947, US Secretary of State George
Marshall announced that the US was willing to offer economic assistance to the war-torn nations of Europe to help in their
recovery in the form of the Marshall Plan. This plan promised to provide billions of dollars to European nations in order to avoid
the economic disaster facing many of them, but Russia was quick to reject this plan. While there were possibly numerous
political reasons for this rejection, first and foremost, Russia stated that it would not tolerate economic assistance to Germany
given the recent devastation it had inflicted on the Soviet Union. However, again, it is possible that the underlying reason was
simply Stalin’s perception of the growing battle between communist and capitalist ideologies, which has ebbed and flowed ever
since. While the Soviet Union was formally dissolved in 1991 following the collapse of its communist government, it has
recently re-emerged as a political-military power, although its economic power is still questionable. However, despite a long
history of poor economic management, Russia owns 20% of the world’s reserves of natural resources, which is a position it may
well choose to exploit in the future.
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China:
Long before the first Europeans arrived in Asia, China was one
of the most advanced and powerful nations in the known
world with a cultural history extending back into antiquity. It
was also the most populous and politically unified with an
established agricultural system. However, by the time
Europeans started to penetrate into China, they found a
nation that had reverted back to its old traditional culture,
marred by internal warfare, such that industrialization was
almost nonexistent. At the start of the 20th century, China was divided into different spheres of influence over which powerful
Western nations exerted much control. Naturally enough, the Chinese quickly came to resent the effects of foreign control,
which spilt over into various rebellions that were often brutally crushed by the western powers. However, while the Chinese
people remained resentful of foreigners, they also became increasingly critical of the inability of their own government to expel
them, which eventually led to a revolution in 1911 that replaced China’s 2000 year old tradition of imperial governance with the
Republic of China. In light of this history, it may surprise many that by 1917, China entered WW1 on the side of the forces
fighting against Germany and although China did not enter into any military action, it provided resources in the form of
labourers that worked in allied mines and factories. Despite this support, the Treaty of Versailles ignored China’s plea to end
foreign control of China. During the 1920’s, China remained divided in a power struggle between communist and nationalist
forces, where the nationalists controlled a majority in China’s urban areas, while the communists were stronger in the rural
regions. While the communists were initially expelled by the nationalists in 1928, they re-emerged in 1931 to proclaimed the
Jiangxi province as the Chinese Soviet Republic. The nationalist army of the Republic of China, under the leadership of Chiang
Kai-shek, tried to destroy the communist army in 1934 and while Chiang failed, the communists were forced to flee northward
th

in what became known as the ‘Long March’. By 1931, China’s troubled 20 century history continued when Japan occupied
Manchuria and established a puppet government, which by 1937 had escalated into full scale aggression in the run up to WW2.
By 1939, Japan controlled most of the east coast of China with the nationalist blockading the communists in the northwest
region. However, by 1946, the two factions of China were engaged in a final power struggle and although the nationalists were
being supplied by the US, high inflation was beginning to demoralized both its citizens and military in its urban strongholds. As a
consequence, the communist grew in strength and, by 1948, were beginning to wage all out war against the nationalists, who
by 1949 were forced to retreat to Taiwan and Mao Zedong was able to established the People’s Republic of China. The history
of the China, at this point, is often divided into the ‘Mao Era’ and the ‘Post-Mao Era’, where the former covers the period from
1949 to Mao’s death in 1976, after which the post-Mao era was initially characterised by Deng Xiaoping, who start the process
of far-reaching economic reforms.
Note: Mao’s era saw the communist party introduced many drastic changes in farming, e.g. farm ownership was
prohibited, and any failure to comply with its centralist policies led to persecution. However, the social pressure imposed
on its citizens, especially in terms of farming and the economy in general led to instability. Between 1959-1961, China
was subject to widespread famine, which might be attributed to drought and poor weather, but mostly policies of Mao’s
communist party at this time, although the relative weights of each are disputed. However, according to government
statistics, over 36 million people died of starvation and disease in this period.
At the start of the Deng Xiaoping era, China was a country with multiple social and institutional problems, many of which might
be directly attributed to the ‘Cultural Revolution’ and other political decisions taken in the Mao era. In contrast, Deng is now
seen as a new generation of Chinese leaders, who started to reform the dogma of socialist ideology by the pragmatic adoption
of a market-led economy. As such, Deng started to open up China to foreign investment and global markets by encouraging a
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degree of private competition. Over a period of some 35 years, he is credited with transforming China into one of the fastestgrowing economies in the world and raising the standard of living of hundreds of millions of Chinese citizens. Today, under the
centralised leadership of Xi Jinping, China has become one of the world’s most powerful economic nation states and rapidly
growing into a powerful military nation states in the Asia-Pacific region. While China’s history does not necessarily point to
expansive ambitions, this does not mean they will not emerge in the near future if China’s future is threaten by resource
depletion and climate change.
United States:
It is clear that various indigenous people lived in what is now known as the United States for thousands of years before
European colonists arrived. However, the founding of America is often linked to the arrival of Christopher Columbus in 1492
and the subsequent settlement of Europeans, mostly British, fleeing religious persecution.
Note: The introduction of European settlers to the Americas had a mostly tragic outcome for many indigenous
communities. They lost land to people who distrusted and disrespected their way of life. They lost millions of people to
territorial conflict, starvation and diseases brought from Europe and their cultures were misunderstood, devalued and
deemed inferior. An evolutionary lesson that has been repeated the world over, albeit mostly involving Europeans, in the
name of progress.
th

By the start of the 20 century, the U.S. was already a dominant economic power based on its industrial and agricultural output
combined with an ever-growing population of 76 million. Having lived through such a ‘progressive era’ of American politics,
the America people were possibly understandably reluctant to get embroiled in another ‘European’ war in 1914. However, in
1915, a German U-boat sank the British liner Lusitania with 128 US citizens onboard causing America to demand an end to
attacks on passenger ships and warned that the US would not tolerate unrestricted submarine warfare in violation of
international law. Despite this specific attack, America remain neutral until British intelligence intercepted and deciphered the
‘Zimmermann Telegram’ in January 1917 in which the German foreign minister offered Mexico the return of territories lost to
the US, if they joined the war on Germany’s side. In April 1917, the US Congress voted to declare war on Germany and its allies.
Initially, US contributions to the war effort was focused on the supply of raw materials and money. However, by the summer of
1918, American soldiers had arrived in large numbers on the Western Front and would play a key role until victory was achieved
in November 1918 during which time it had mobilized over 4 million military personnel and suffered 110,000 deaths.
Note: Financially, America had initially benefitted from the war in Europe as exports boomed and its financial institutions
were allowed to gain access to markets previously dominated by Britain. The war also made the US government aware
of the need to significantly increase the size of its armed forces, which in conjunction with its growing economic power
would project the US into the position of the world’s first superpower.
Immediately following the end of WW1, US President Wilson thought that the US contribution would allow it to dictate the
terms of the peace, which he believed should be based on principles of open diplomatic dealing, free trade and national selfdetermination. However, his suggestion of a degree of generosity towards Germany was bitterly opposed by the French, who
demanded vast reparations for their losses and the military emasculation of their enemy. As a consequence, the Versailles
Treaty followed the European military convention for old-fashioned revenge, which would lead to WW2 within 20 years.
Initially, during the 1920’s, the US enjoyed a continued period of sustained prosperity, although land prices had soared in value
only to collapsed in 1921. While the coal mining industry started to shrink as industry switched to oil as its main energy source,
other sectors mostly prospered. Therefore, prices remained stable and the US Gross Domestic Product (GDP) grew steadily until
1929, when the financial bubble burst. The Wall Street Crash of 1929 and the ensuing Great Depression led to US government

46 of 66

the mysearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2017
efforts to restart the economy, although the recovery proved to be very slow, partly because there were no new industries big
enough to drive economic growth the way the automobile, electricity and construction industries had in the 1920s. However,
faced with the growing threat of WW2, US government spending started to increase and between 1939 and 1944, US output
effectively doubled, unemployment fell from 14% in 1940 to less than 2% in 1943, as the labour force grew by ten million.
Note: After the fall of France in 1940 to Nazi Germany, the US renewed its armaments program and started to supply
both money and military supplies to Britain, China and Russia. However, only after the sudden Japanese Attack on Pearl
Harbour did the US formally enter WW2 in December 1941.Through a policy called Lend-Lease, the US shipped over
$50.1 billion worth of supplies, worth $660 billion today, which amounted to 17% of the US total war expenditures.
Reverse Lend-Lease policies comprised services such as rent on air bases that went back to the US. This program
effectively ended the US non-interventionist policy and signal the dominant role the US would have in the post-war era.
By the end of WW2, the US economy first doubled and then tripled in size as a result of the massive industrial mobilization
accompanied by artificial wage and price controls. Pre-war unemployment disappeared as 16 million men entered the military
service along with 300,000 women volunteers. After initial defeats inflicted by Japan, the US Navy turned the tide in the Battle
of Midway in June 1942, which then allowed for the almost total destruction of the Japanese military. After landing in North
Africa (1942) and Italy (1943), the main US effort centred on a strategic bombing campaign that destroyed the German
Luftwaffe, followed by the decisive invasion of France in 1944. American forces finally met up with Soviet forces marching into
Germany from the east in May 1945. Over this period, the entire US nation had effectively
become a vast industry of military production.

Lester Pearson
Politics is the skilled use

Note: In part, some of the post-war conflict with the Soviet Union and the People’s

of blunt objects.

Republic of China have already been outlined based on political and economic ideological differences, which can be
characterised in terms of communism versus capitalism. Of course, in many ways, these differences were not so
dissimilar to those that had caused so much frictions between the old imperial empires of Europe, although in the new
nuclear age being entered, the stakes would prove to be much higher.
The formal ‘Cold War’ period is said to have existed from 1946-1991, i.e. about 45 years, although some may now question
whether it ever ended. While there were no direct military conflicts, primarily for fear of escalating into nuclear war, the two
main antagonists, i.e. the US and the Soviet Union, spent billions of dollars with the lost of millions of lives in proxy wars, e.g.
Korea, Vietnam, Cuba and Grenada, Afghanistan and Angola. However, during this same period, the US had become the leader
of the free-market capitalist world and with its allies sought to keep the communists, primarily in the form of the Soviet Union,
from expanding into Europe, Asia, and Africa, but with an ever-watchful eye on China, In this context, it was clear that the US
had abandoned its earlier reluctance to engage in military wars beyond its own border.
th

Note: Throughout the 20 century, western democracies had always been hostile to the idea of communism, not only
because of the rejection of free-market economics, but also because they saw the principles of a communist political
ideology as a threat. In this context, the US had refused recognition of the Soviet Union of states for 16 years after the
Bolshevik takeover, which had triggered near-hysteria of communism in the early 1920’s American society known as the
Red Scare. However, it is entirely possible that much of this hysteria was caused by American business leaders, who
feared the consequences of its work force being ‘subverted’ by a communist ideology.
So since the end of WW2, the US military have developed a position of overwhelming dominance by virtue of the fact that its
military budget far outpaces that of any other country. As of 2011, US military spending represents 41% of the global total,
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followed by Russia and China with only 8% and 4% respectively. The arguments for this level of US military spending have
ranged from the initial position of ‘Soviet containment during the Cold War’ to the somewhat vague declaration of ‘protecting
US long-term economic interests’ to the more recent ‘need to battle against Islamic fundamentalism and terrorist attacks’.
However, such arguments have never totally silenced the concern that powerful groups in military, political, and corporate
positions simply profit from conflict and ever increasing military budgets, which have then led to a distortion of US foreign
policy in the wider global context. Of course, in recent years, the economic dominance of the US and the EU has come into
question in the face of growing national debts and the near meteoric rise of the Chinese economy, while the re-emergence of
Russia on the military stage may only further destabilise global affairs.
1.3.2

The Present Model

Conceptually, it might be argued that the ‘present’ never really exists, where every previous second slips into the past, while the
next second waits in the future. However, the psyche of the human mind does not really work this way and we have a
perception of the present extending back some arbitrary period into the past and forward into the future. In this context, any
‘present’ model might simply be reduced to a summary of the state of the world today, plus or minus a few months .
So how might we attempt to summarise the state of the world?
Today, in 2016, the population clock shows a figure of 7.3 billion, which
might then be projected into the future based on low, medium and high
fertility assumptions – see Population and Resources for details. The
‘medium’ projection extrapolates to figure of 10,853 billion in 2100,
while the ‘low’ and ‘high’ projections result in a global population
ranging anywhere between 6,750 and 16,641 billion by 2100. However,
data provided in the Human Footprint discussion suggests that any of
these figures may prove to be unsustainable even if we ignore the fact
that 80% of the global population, which only consumes 10% of the
global resources, may well come to demand a better deal. There are
also serious concerns of how the global economy, predicated on almost
continuous growth, would survive in the face of diminishing resources
leading to falling production and rising cost, especially if compounded
by competitive conflicts between powerful nation states, as outlined in
the last discussion. How people react to this initial outline of the ‘state of the world’ will probably depend on their current
circumstances and location. Those fortunate enough to be born into an affluent society in the developed world will obviously
have a very different perspective to somebody born into poverty in an undeveloped part of the world. Of course, while having
access to all the trappings of the modern world does not necessarily guarantee happiness, it can prevent the almost certain
misery of not having access to enough food, clean water, medical care and safety from armed conflicts. By extending these
basic requirements of life to more and more people has seen life expectancy increase dramatically around the world, although
the distinction between life expectancy and life span needs to be clarified to account for the statistical effects of childhood
mortality rate and disease in general.
Note: Life expectancy is a statistical measure of mortality in a population, while actual life span is more of a speculative
generalisation for a given species. For example, life expectancy for men in the US in 1907 was 45.6 years, by 1957 it rose
to 66.4 years and by 2007 it had reached 75.5 years and is still climbing. However, this increase in life expectancy was
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largely due to a decreasing infant mortality rate, which was 9.99 percent in 1907; 2.63 percent in 1957; and 0.68 percent
in 2007. The statistical nature of life expectancy has also been affected by a decline in half of the leading causes of
death, e.g. heart disease, homicide, and influenza.
In reality, human life span as a species, has not really changed for thousands of years, but developments in technology have led
to a dramatic increase in life expectancy due to improvements in health care in all its many forms. As a consequence, global life
expectancy has risen and child mortality rates have dropped. In 1950, as many as 60 countries had child mortality rates of more
than 200 per 1,000 live births, i.e. 1 in 5 children died before the age of five, while by 2012, no country had a child mortality
rates that high.
But what about all the other technical advantages?
There many technologies that have taken the drudgery out of everyday life, especially in its ability to deliver key services and
utilities directly to our homes, e.g. electricity, gas and water plus an ever expanding range of foods and goods. Such services are
also complemented by a diverse range of domestic products to be used in the home, which many of us would now be
extremely reluctant to give up.
lighting, central heating, air conditioning, vacuum cleaners, clothes dryers, dishwashers, garbage disposal, hair dryers,
clothes irons, refrigerators, microwave ovens, ovens, sewing machines, toasters, washing machines, televisions,
telephones, smart phones, computers, game consoles, broadband internet…..
Of course, all these products have to be produced, which depends on another class of industrial and commercial technology,
which we might simply accept without the necessity of detailing at this stage. However, the benefits of technology are not
necessarily ubiquitous or obvious to everybody and certainly we may recognise that many industrial processes cause pollution
and that the level of urbanisation demanded by industrialisation has caused both stress and ill health. Likewise, while those
who have access to technology in the form of transport and communication probably consider them essential to their lives,
they also understand some of the impositions such technology now imposes on them, e.g. traffic jams through to nuisance
calls. So even if we initially assume that all technological innovation is beneficial, others may also recognise that it has led to an
ever-growing demand for resources that cannot be sustained. However, the following statement is taken from a sustainability
report and possibly acts as a succinct warning as to why technology, in isolation, may not be a global panacea for all.
“One reason technology and markets are unlikely to prevent (resource) overshoot and (production) collapse is that
technology and markets are merely tools to serve the goals of society as a whole. If society’s implicit goals are to exploit
nature, enrich the elites, and ignore the long term, then society will develop technologies and markets that destroy the
environment, widen the gap between rich and poor, and optimize for short-term gain. In short, society develops
technologies and markets that may hasten a collapse instead of preventing it.”
So, even in the limited context of the technology outlined above, the current consumption of natural resources to ‘enrich the
elite’ in the ‘present’ may have a long-term downside for the ‘future’. There is also the suggestion that the current state of the
world is in flux caused by the uncertainty of globalisation and the level of automation being driven by technology:
“Globalisation and automation are changing the workforce. Many manufacturing activities, along with other key supply
chain activities, have moved to emerging economies. Labour-saving technologies are rendering an increasing number of
jobs obsolete. Recent figures point to substantial structural shifts in workforces, and reveal that large numbers of clerical
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jobs have been displaced by new technologies. Technological innovation has driven down demand for low and medium
skill labour. Demand for employees to re-skill quickly to keep pace with technological change continues to rise.
Technology and structural shifts do not necessarily mean there will be fewer jobs in the future, but adapting to the new
environment and generating future jobs can be both a challenge and stressful, especially in an aging population.”
However, such change does not take place in a technology vacuum and therefore we also need to take account of what else is
happening in the world, i.e. everywhere and to everybody. As such, a better recognition is required of the global impact of the
250+ major wars since WW2, which have taken the lives of over 23 million people, made tens of millions homeless, while
almost countless millions have suffered injury and bereavement. Probably more people have been killed in the wars of the 20

th

th

century than in the rest of human history. However, possibly the worse indictment of 20 century humanity is that 90% of
casualties since 1945 have been civilians with of the 75% fatalities being women and children. In the last decade, more children
have been killed than soldiers, where the total is estimated as 2 million killed, 5 million disabled, 12 million left homeless, and
more than 1 million orphaned with more than 300,000 children forcibly recruited as soldiers. Landmines continue to injured
and kill over 26,000 civilians every year, including 8,000 to 10,000 children and it is estimated that there are in excess of 60
million landmines spread across some 70 countries.
What has caused this terrible escalation of violence?
th

At the beginning of the 20 century, the old powers of Europe were fighting to maintain the ‘riches’ of their colonial empires,
although it would only lead to the loss of almost an entire generation of young men, while simultaneously bankrupting their
economies and the eventual lost of the empires that they had fought so many wars to keep in what amounted to a lose-lose
endgame. However, WW1 would also prove to be a turning point in technology’s capability to kill people in wholesale numbers
using guns, machine guns, artillery, tanks, poison gas, aircraft and warships. Unfortunately, the scale of warfare facilitated by
technology was not the only contributing factor to the state of our present world, as so many others succumbed to the violence
of revolutionary leaders driven by ideology rather than compassion. It is estimated that Lenin and then Stalin may have been
responsible for the deaths of tens of millions in the Soviet Union. Mao’s rule that led to the ideological famines is also
estimated to have killed tens of millions more Chinese, while Pol Pot is estimated to have killed 20% of the population of
Cambodia. History shows a similar pattern in Southeast Asia, Africa, Eastern Europe, the Balkans, Mexico plus Central and South
America. While some may have tried to justify the misery inflicted in terms of an ideology for some ‘greater good’, many
appeared to be motivated by little more than a desire for wealth and power.
But surely this is all past history rather than present-day reality?
The models of past and present are not being highlighted to simply depress people, although they are undoubtedly depressing.
For unless humanity comes to some collective understanding of the reality of the modern world and the direction it is
travelling, there may be no perception for the need for change. Today, it is estimated that there are more than 500 million
small arms and light weapons now in circulation around the world. Current global military spending is approximately $800
billion per year; more than the annual income of the poorest 45% of the global population. It is estimated that genocide and
other forms of mass murders may have killed over 60 million people in the 20th century alone, more than all wars combined.
However, even more worrying for the future is the fact that 30,000 nuclear warheads now exist in the world, where 5,000 of
these nuclear weapons are being maintain on constant alert to be launched in a matter of minutes.
OK, but what about the improvements in human rights and social justice?
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Let us broadly define human rights in terms of economic, social and cultural rights, which includes the right to adequate food,
to adequate housing, to education, to health, to social security, to take part in cultural life, to water and sanitation, and to
work. We might extend this description even further by including the idea of social justice, where civil and political rights are
enshrined in law and includes the right to life, liberty and the pursuit of personal happiness. Such rights assume freedom from
slavery, torture and arbitrary arrest, as well as the rights to a fair trial, free speech and free movement and personal privacy.
While these are all laudable goals that have, in part, been extended to millions of people in the last century, a description of
the state of the world at large requires us to consider that 33% of the world's population continue to live under authoritarian,
non-democratic regimes, while 35% live in countries where even basic political rights and civil liberties are denied. One third of
the global working population, i.e. 1 billion people, are either unemployed or underemployed, while another 27 million people
are estimated to live in slavery with another 20 million held in debt bondage. It is currently estimated that about 246 million,
i.e. 1 in 6, children aged between 5-17 are exploited in some form of child labour, where an estimated 8 million children are
subject to slavery, trafficking, debt bondage, prostitution and pornography.

Banksy
Sometimes I feel so sick at the

But what about the improvements in global poverty?

state of the world I can't even

Women still account for 70% of the global population living in absolute poverty, while

finish my second apple pie.

producing 50% of the world's food, they only earn 10% of the world's income and own less than 1% of the world's property.
Half the global population, i.e. +3 billion, still live in poverty that equates to less than $2 per day, while another 1.3 billion
people live in extreme poverty equating to less than $1 per day. We might try to illustrate the spread of income under $10/day,
based on 2005 figures, in the following chart, where 80% of the global population earns $10/day of less, which we might
compare to the US average of $100/day at this time.

However, describing poverty in monetary terms obscures the true misery of the situation, where 800 million people are denied
access to even basic healthcare contributing to the fact that 17 million people die every year, including 11 million children, from
preventable diseases and malnutrition. Over 2.4 billion people lack access to adequate sanitation and 1.1 billion do not have
safe drinking water. In this context, we might view the following summary of millionaires by country as an extreme
counterpoint to the previous chart, while also noting that there are 1,810 billionaires in the world with an aggregate net worth
of $6.5 trillion according to the 2016 Forbes list of the world’s richest people.

51 of 66

the mysearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2017
1: United States 15,656,000,

2:United Kingdom 2,364,000,

3: Japan 2,126,000,

4:France 1,791,000,

5: Germany 1,525,000,

6:China 1,333,000,

7:Italy 1,126,000

6:Canada 984,000,

9:Australia 961,000

The only purpose of highlighting China in the list above is to point out that despite its communist foundations, China now has
one of the world’s highest levels of income inequality with the richest 1% of households owning over 30% of the country’s
wealth, while the poorest 25% of Chinese households own just 1% of the country’s total wealth.
So what are the persistent causes of poverty?
There are many causes of poverty, e.g. historic subjection, war and political instability, national debt, discrimination and social
inequality and even a vulnerability to frequent natural disasters. However, the modern world now demands an increasing level
of educational attainment, while noting that 275 million children never attend or complete primary school education and 870
million adults are illiterate in the world at large. Over 100 million people remain trapped in impoverished slums and squatter
settlements. Also, by a seemingly impossible contradiction of morality, the poorest countries, that account for 80% of the global
population, end up paying the rich countries nine times more in debt repayments than they receive in aid. Africa alone spends
four times more on repaying its debts than it spends on health care. The result is a debt of $400 for every person in the
developing world, where average income can, in many cases, be less than $1/day. In 1997, the foreign debts of poor countries
was more than $2 trillion and growing. Many of the poorest countries are also struggling with the increasing costs of numerous
health and social problems, e.g. 3 million people die from HIV/AIDS every year. Approximately 25 million people have died from
AIDS in the last 20 years and 70 million will probably die from AIDS by 2020. Currently, there 40 million people infected with
HIV/AIDS, who will die within 10 years, while 13 million children have been orphaned by HIV/AIDS since the epidemic began.
What other effects stem from poverty?
Many of the poorest countries are virtually powerless to prevent environmental damage being inflicted on them by large
national and corporate interests. Possibly 50% of the forests, which once covered 46% of the Earth's surface have already gone,
with only 20% of the Earth's original forests remaining relatively pristine and undisturbed. As a direct consequence, between
10-20% of all species may be driven to extinction in the next 20-50 years. Based on current trends, an estimated 34,000 plant
and 5,200 animal species already face extinction, while another 25% of the world's mammal species may face extinction within
30 years. Desertification and land degradation now threatens nearly 25% of the global land surface, such that 250 million
people are already being directly affected and a further one billion are at risk. If global warming predictions turn out to be true,
the Earth's temperature may rise by up to 3 degrees centigrade in the next 100 years, which would further compound the
adverse effects already outlined.
Surely things cannot be this bad?
Unfortunately, they are probably worse, for within this growing environmental crisis, the oceans are fairing no better with
estimates of 60% of the world's coral reefs being lost in the next 20-40 years with knock-on effects for the 25% of all marine
species that live in them. Equally, 20% of the world's known 10,000 freshwater fish species have either become extinct or
endangered in recent decades, while 60% of the world's remaining fish stocks are now in danger due to overfishing. While
nearly 70% of the world is covered by water, only 2.5% of it is freshwater suitable for drinking and agriculture with the rest
being saline and ocean-based. Even then, only 1% of our freshwater is easily accessible as most is trapped in glaciers and
snowfields, such that only 0.007% of the planet's water is available to maintain its growing 7.3 billion population. Due to

52 of 66

the mysearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2017
politics, geography, climate, engineering, regulations and competition, some regions currently have adequate freshwater, while
others face drought and debilitating pollution. In much of the developing world, clean water is either hard to come by or a
commodity that requires laborious work or significant currency to obtain. An estimated 40-80 million people have been forcibly
evicted and displaced from their lands to make way for the construction of large dams, resulting in economic and social
devastation for these people.
But is this model simply another scare story that may never come true?
On 10 April 1912, the passenger ship Titanic left on its maiden voyage with 2,224 passengers and crew aboard, apparently
confident in the ‘knowledge’ that this construct of 70,000 tonnes of steel was unsinkable. In hindsight, this belief might have
been necessary given that the Titanic only carried enough lifeboats for 1,178 people, i.e. just over half of the number on board
and only one third of its total capacity. Unfortunately, this confidence was shattered just 5 days later, after colliding with an
iceberg on the morning of 15 April 1912 with the resulting death of more than 1,500 people. The purpose of this story is simply
to highlight that while technology might keep us afloat for a while, it does not guarantee for how long or whether it has
provisioned for the survival of everybody onboard should things start to go wrong. However, while highlighting so many
negatives, this discussion is not intended to be a denial of all the positive things achieved by humanity or the fact that millions
have been lifted out of poverty, it is simply trying to highlight the dangers of being over-confident and simply assuming that
future success is guaranteed.
1.3.3

A Transitional Model

If we look back at human history, progress might generally be described as a slow, steady

Carl Sagan

process occasionally punctuated by transitional periods of dramatic change, which were often

Extinction is the rule.

disruptive and therefore generally unwelcomed by most who had to live through them. Of

Survival is the exception.

course, with the distance of time, we might simply describe these disruptive events in history as
one of many important changes that helped shape the modern world, which many of us now enjoy and therefore seek to
maintain. However, if evolution teaches us anything, it is to tell us that nothing stays the same forever and therefore we
possibly need to consider how our present world might also be punctuated by another period of unwelcomed transitional
change, which then becomes the new norm of some future world that may be very different from ours.
Note: The title of this discussion only infers ‘a’ possible transitional model, not ‘the’ only possible model and, in some
respects, its description is made in the hope that humanity might still take a more rational path. However, at this point
in time, the future of human evolution is still predicated on what has been called the ‘human condition’ described in
terms of both an emotional and cognitive intelligence, which has often led humanity to make decisions on the basis of
self-interest or self-preservation, both as individuals and nation states. If we assume that the human condition is unlikely
to change any time soon, it is unclear that an optimistic outcome can simply be assumed, although we might sincerely
wish for one.
Let us start by briefly summarising how humanity got to this point as it will undoubtedly influence the development of any
transitional model. Based on the neo-Darwinism model, all species have been part of an evolutionary process driven by natural
selection and the concept of survival of the fittest within the context of a given environment. At least, this was the case up until
homo-sapiens appeared approximately 200,000 years ago, when the process of natural selection itself started to be subject to
man-made change. At first, this change was minimal until human civilisations appeared some 5,000 years ago, after which manmade developments started to grow at an exponential rate. However, we also need to highlight the stark contrast in evolution

53 of 66

the mysearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2017
by natural selection, which has proved to be extremely resilient and sustainable over the enormous timescale of some 3.8
billion years in comparison to man-made evolutionary developments, which already appear to be unsustainable and
threatening so many other lifeforms on planet Earth to the point of extinction. As previous discussions have tried to outlined,
natural selection triggered a process by which brain size in primates started to increase approximately 7 million years ago and
3

led to an adult homo sapiens brain size estimated to have average volume around 1200cm and weighing about 1.5kg some
200,000 years ago. However, despite widespread assumptions, there is no evidence that an average human, alive 10,000 years
ago, was any less intelligent than the average human today. In fact, there is growing evidence that our early ancestors may
have had larger brains, on average, than today. While such evidence does not necessarily mean that they were smarter, there
is a reasonable inference that they were not any dumber.
Note: Measurements taken from skulls from the last 15,000 years or so have shown a major downward trend towards
smaller adult brain sizes, which may have only been reversed somewhat in the last hundred years or so. This data shows
that an average adult human, before the Neolithic era, had a brain that was 15-20% larger than that of the average
adult human being in recent times.
The contradictory evidence in these findings is often articulated in the form of the Flynn Effect, which suggests that there has
been a consistent rise in IQ scores since the 1930’s. However, there are a number of reasons that may explain the Flynn effect
without the inference that modern humans are actually getting smarter. For example, one explanation suggests that children
today mature sooner, both physically and mentally, than children did decades ago, such that children have recorded higher IQ
scores, not because their intelligence has increased, but because their brains are more mature. Flynn himself has stated that
the IQ tests do not really measure intelligence and only show a weak causal link to intelligence. In addition, based on non-verbal
tests, Flynn believes that these IQ scores only reflect an increase in abstract problem solving rather than an increase in innate
intelligence. Other researchers have cited other causes linked to a global improvement in education, better nutrition and better
social conditions in general, at least, in the developed world. As such, we might have to be suspicious of any claims that
humanity is getting intrinsically smarter and seriously consider whether the protection offered by modern society has actually
had an adverse effect on the overall intelligence of humanity, at least, in our ability to survive outside the protective
environment we have created for ourselves. If so, it may not be a good strategy to wait around for natural selection to make
humanity smart enough to solve all its problems.
Note: Human IQ scores are based on a average value 100, where a standard deviation is 15. Only 20% of the measured
population have an IQ score higher than 1 deviation. This statistic is not necessarily the basis of any optimism given the
th

history of the 20 century. Of course, we do have increasingly ‘smart’ computers that may do some of the thinking for
us, although for the moment, the human condition still dictates what to do next.
Based on the previous summarisation, we might recognise that despite all the man-made developments, which apparently
separates humanity from all other species, humanity has not broken entirely free of natural selection or the possibility of the
‘selfish gene’ at work within us all. Therefore, as individuals, many may continue to take solace in the hope that some part of us
will survive into the future in the form of our children and their children without necessarily understanding how genetic
inheritance actually works in any detail.
So how far will our genetic or cultural inheritance extend into the future?
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At every generation, each parent passes half their chromosomes to their children. However, these chromosomes get mixed
before they are passed on via a process called genetic recombination such that a ‘little piece’ of your great, great, great
grandparent's DNA will probably be present in you, although it is worth remembering that you have 32 great, great, great
grandparents. However, this possibly comforting thought might be taken from us if we compare the cultural change between
ourselves and just our grandparents, let alone our great, great, great grandparents, such that we might realise that we now live
in a different world with different values. Therefore, by the same token, our descendents will, in all probability, come to see the
world in a very different way from us. If we widen the lens of history, we might also recognise that all past civilisations have
risen, only to fall back towards more chaotic periods in the absence of the social cohesion provided by the imposition of
political power and economic stability.
How is this perspective relevant to a transitional
model?
We might reasonably assume that the future will
be initially anchored to the current state of the
world, but then subject to many conflicting and
developing worldviews. It would also seem that any
long-term future must be predicated on humanity
solving some of the many pressing problems, which
are now accumulating as a result of human
expansion and over utilisation of natural resources.
Based on current and often conflicting sociopolitical models, probability might suggest that
many of the problems listed in the diagram right
will not be solved any time soon. If so, there is the
very real danger that things might start to spiral out of control and lead towards what has been described as ‘Fortress World’
where priority would be given to maintaining the living standards of a minority protected by a few powerful nation states. In
this scenario, it would become increasingly likely that these powerful nation states might use any opportunity to intervene in
various parts of the world on the pretext of restoring law and order, only to gain control over local resources for the benefit of
their own political and economic future. Clearly, we only have to look at history to understand that such an idea is possible and
used to explain how such a small number of nation states gained so much control over global resources in the first place. Of
course, much of the historic plundering of resources was established based on the false assumption that future growth could be
maintained indefinitely or at least beyond the life expectancy of those in power. However, it is assumed that those in power
behind the walls of some transitional fortress world would be under no illusion as to the consequences of failing to maintain
living standards, such that their decisions may become increasingly orientated towards self-interest, if not self-preservation.
But what would be the catalyst for such a transitional model?
For a more detailed outline of the issues of concern – see Growing Storm. However, in the last 20 years, we have seen the
emergence of China as a growing economic and military force that is now trying to satisfy the growing demands of its 1.4 billion
population. India is also following a similar course in order to satisfy the demands of its 1.2 billion population. We have also
seen the re-emergence of Russia as a nuclear ‘super-power’ that is governed by a political system, which many think is corrupt
and possibly unstable both in terms of its economy and military. At the same time, the economic and military power of the US
and Europe has waned in the face of financial scandals and the disastrous outcomes of various ‘interventions’ in the Middle
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East. As such, there is not only the possibility for a re-balancing of global power, but a possible seismic shift of power away from
the US and Europe. Despite of this uncertainty, the 3.6 billion population of the countries mentioned above are still expecting
their governments to deliver a better standard of living. This population represents only 50% of the current global population,
but even by itself may be too big for long-term sustainability – see Human Footprint for more details. If governments around
the world, who are already under pressure, cannot even maintain current living standards, then it is clear that the risk for
increased social anarchy will grow. Within this type of scenario, the ability of a modern society to maintain electricity, food and
water might quickly disappear, as the situation in Syria has so sadly demonstrated, such that a return of the ‘survival of the
fittest’ cannot be ruled out.
But surely humanity will come to its senses in order to avoid this transitional model?
While anything is possible, the real issue is whether it is probable. So before attempting to answer this question, let us step
back to summarise the main reasons why the obviously unpalatable model being outlined might become a reality. First, the
ambition of the global population for a better life cannot be met in a sustainable way. Second, the inequality of resource usage
by a small minority of the global population cannot be met in a sustainable way. Third, socio-political institutions are unable or
unwilling to impose resource austerity on its population such that sustainability might be achieved. Fourth, advances in
technology cannot provide an adequate solution to meet the growing demands for resources, irrespective of whether the cause
is the totality of the global population or some greedy minority. Fifth, growing climate change continues to destabilises food
production and fresh water supplies around the world, which simply aggravates the demand for more resources. Within this
stark summary, we possibly see the real danger to humanity because there are no easy, obvious or morally acceptable
solutions to many of the issues highlighted and, if so, things may simply deteriorate into crisis. In this context, powerful
minorities in the form of nation states may simply come to believe that their best chance of survival is to look after their own
self-interests, irrespective of whether this is ‘detrimental’ to some wider majority. At this point, we may have to put aside any
notion of political correctness and be brutally honest about what the word ‘detrimental’ may really infer. For there is the
suggestion that any transition to a sustainable future will, in all probability, not support the current global population, let alone
the projected increases by the end of this century. As previous discussions have suggested, the man-made model of
evolutionary developments has never made the idea of survival of the fittest obsolete, it has simply hidden most of its effects
from the view of polite society. If this is the case, this transitional model based on fortress nation states will, in all probability,
prioritised the maintenance of living standards of a relatively small minority even within its own population. If so, it will be the
weakest in the most developed societies that may suffer the most as urbanisation may have robbed most of them of direct
access to essential natural resources. In this respect, populations in the poorest countries that live in small rural communities
without any help from their governments may fair better, although it is difficult to see how life would not get worse. So while
humanity has aspired to the ideal in which all should be entitled to equality under the law and accorded social justice, this has
never meant that all are equal in ability or value to the society in which they live. In this respect, it is suggested that the future
of humanity will not be determined by a majority vote of the global population as a whole. Today, we might obviously view the
implications of ‘Fortress World’ as a calamitous failure of global politics with its suggestion of an almost callous disregard
towards much of the global population. While this indictment cannot be denied, it is highlighted that this transitional model
might, at least, prevent the world falling back into primitive savagery, where technology could be lost or forgotten. For without
access to technology, everything we might see as fundamental progress over the last 100 years would also be lost, e.g.
electricity, food production and clean water supplies, with its obvious implications to the population at large.
But how would the situation associated with this model ever get better?
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In all probability, things would get worse before they got better, even for those capable of surviving this period of seismic
transitional change. However, it is assumed that a ‘fortress-nation’ would be capable of maintaining critical technology
developments, especially if required to support its military protection from perceived threats, both internally and externally.
For example, passive and active cyber-surveillance of its population and wider global networks may increase exponentially,
which might then require developments in AI in order to automate such large-scale surveillance programs. Likewise, a
preoccupation with security covering both the internal population and external borders plus overseas ‘interests’ may see
significant military developments of robotic applications underpinned by advances in AI. While such technology developments,
driven by a level of security and military paranoia may be dangerous, it is possible that the global situation may at least start to
stabilise for those within the protective walls of their fortress nation.
How long might fortress world last?
It is possible that the process might follow three basic stages. Stage-1, sees the decline of natural resources increasing the
pressure on national governments, which then leads to increasing social anarchy around the world. While, there may be various
calls and initiatives during this stage to take global action to remedy the growing crisis, generally it may be too little and too
late, if powerful nation states only give lip-service to any proposed action. For if resources and production continue to decline,
many powerful nation states may simply develop ‘fortress’ strategies, including political and military consortiums, which both
protects and prioritises their own self-interests. Stage-2, if the fortress strategy works in the sense that the living standards of a
powerful minority can be maintained, irrespective of the costs and impact to a wider global majority, there may be little
incentive for radical change, while the crisis is perceived to last. Of course, the longer this stage lasts, the more entrenched the
socio-political-military systems underpinning this strategy will become and there may be little effective support for any change
that might risk a return to the chaos and dangers of stage-1. Stage-3 may therefore be predicated on some significant change
that alleviates the need for the fortress strategy to continue and, as such, we must assume that some level of sustainability is
reached. Without necessarily trying to spell out all the implications associated with the last statement, we will simply assume
that by the end of stage-3, the crisis that triggered fortress world starts to abate, such that humanity might return to some
rational form of evolutionary development. On this more hopeful note, these powerful nation states might then recognise the
need for a more long-term sustainable strategy, based on self-sufficiency and mutual cooperation, rather than simply
continuing to plunder ever-dwindling world resources.
1.3.4

A Future Model

When considering the possibility of some future path, we possibly first need to
th

ask ourselves whether somebody in the 18 century could reasonably have
st

predicted life in the 21 century. Of course, realising that earlier generations
did not understand the modern concept of technology, it may be no great
surprise that their predictions about the future were limited. While we might
assume that we are now much more sophisticated in our understanding of
technology developments, the number of potential paths into the future may
still be too large and too diverse to predict with any accuracy.
So where to start?
Before getting too carried away with technology predictions, we possibly need to reflect a little more on the human condition
that will underpin any direction of travel into the future, especially if the previous ‘transitional model’ proves to be not that far
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from some future reality. Almost in contradiction, human history has always reflected change, even though most people do not
like change and, in many respect, have always resisted the way the future is invariably imposed on them. Today, when we look
at the wider world, we see many fundamentalist movements that appear to be advocating a return to some ‘simpler time’.
While we might assume this fundamentalism relates to religion, it can include many other forms of fundamentalism, e.g.
capitalism, communism, liberalism, conservatism, which all possibly seek a return to earlier values. For many people have come
to feel disconnected from the myriad of events taking place in the modern world, despite the insistence of modern media that
we participate in every 24/7 tragedy. As a consequence, humanity is not so much being united within an expanding global
worldview, but possibly alienated by an anxiety about where it will all end.
So where does humanity look for answers?
Based on history to-date, it might be argued that totalitarianism, dictatorships, tyranny, monarchy, socialism and even
democracy have all proved inadequate as a long-term solution, while we subliminally understand that we cannot just return to
the imagined simplicity of some earlier time. For in truth, no earlier culture or current society is necessary equipped for the
globalised future now being presented to humanity, which appears to be increasingly dominated by technology. If so, humanity
may be forced to adjust to a world where the existing structures of society become increasingly ineffectual, which in-turn leads
to a further destabilising of the old methods of political control. Equally, while religious scriptures may continue to hold out
solace for some, it is unclear that they contain any real-world solutions for all of humanity’s current predicaments, especially
when different religious worldviews only appear to be widening cultural divides. Therefore, within this maelstrom of conflicting
worldviews, it may only be possible to limit the sum total of all predictions to a small number of broad scenarios.
1.

Same old-same old: The idea that the world will simply continue to exist based on its current models is rejected as
improbable based on the history of human progress.

2.

Collapse: It is entirely possible that human civilisation may collapse and essentially revert back to some pre-technology
era, although it might then be argued that this would only delay a return to development at some future date.

3.

Repeated collapse: This is possibly a more realistic scenario, which suggests that humanity remains incapable of moving
pass a certain level of development without collapsing.

4.

Extinction: Since the first nuclear weapons were exploded in 1945, mutual annihilation has remained a real possibility,
although it would pretty much terminate any discussion of the future.

5.

Sustainable survival: For many, this scenario may well appear optimal for humanity in its current form, although there is a
possible inference that it is only a variation of the ‘same old-same old’ model.

6.

++

Humanity : This is a potentially a far more radical future where technological developments have an evolutionary affect
on humanity, at least as we understand it today.

In the scenarios outlined above, we see a range of possibilities from all life becoming extinct through to humanity being
transcended by technology. In between there are other options that question whether the current global population can be
sustained, especially in the event of a technology collapse, and whether the quality of life will improve or deteriorate. Today,
we might characterise our concerns about the future in the following terms:
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technology impacts, climate change impacts, security impacts, economic impacts, cost of living impacts, poverty
impacts, energy impacts, resource impacts, wildlife impacts, population impacts etc.
However, for the purposes of this discussion, the future will only be considered in terms of just 2 of the 6 scenarios outlined, i.e.
++

sustainable survival and humanity , where both possibly need some further clarification. Clearly, sustainable survival might be
seen as a goal for any future model, but as a generalisation, we might consider this survival scenario in the form of two options,
i.e. subsistence and optimal. From a pre-industrialisation perspective, the requirements of most civilisations were generally
sustainable, at least on a global scale, primarily due to the fact that the majority only survived in a subsistence existence.
Therefore, we might wish to reject this option as a future model given that we might have a choice. We might then describe the
idea of ‘optimal sustainability’ in terms of a ‘goldilocks principle’ in which the global population ‘aspires’ to neither having too
much or too little to survive. However, many may question whether this model would ‘inspire’ people for long, even if it were
achievable, especially while the definition of some sustainable global population remains ambiguous. Therefore, this scenario is
also rejected, not necessarily on probability, but rather for the simple reason that this website has often cited in connection
with human evolutionary-development:
Survival is not enough.
Irrespective of whether it is sustainable or not.
++

While it may seem that we have only left the humanity future open for discussion, this scenario might take many forms, both
in terms of the timescales involved and the scope of change. For example, we might speculate that the probability of extinction
can only increase as long as humanity is confined to planet Earth. Alternatively, on a more philosophical note, we might come
to question the scope of survival of homo-sapiens, if some future descendent
shares no direct DNA with humanity today.

Charles Darwin
Judging from the past, we may safely infer

++

So what is really meant by humanity ?

that not one living species will transmit its
unaltered likeness to a distant futurity.

In part, it is simply an invented term that encompasses

all potential

evolutionary developments that ‘might’ start the day after tomorrow and extend to some far-future, where further speculation
becomes pointless. However, there is always the temptation to simply jump ahead and speculate on some future time where
humanity has transcended far beyond its present mundane existence without giving too thought as to how humanity might
actually reach this future. While this far-future world is not really the main focus of this discussion, it is probably worth
introducing some ideas that are often debated by ‘futurists’ in terms of transhumanism, posthumanism and some form of AI
singularity. We will start with a very basic definition of the first two terms, although many references appear to differ in
numerous subtleties, which we might question given the speculative nature of the entire subject:
Note: Trans-human is often described as more of a transitory development between human and post-human, where a
trans-human may still resemble humanity, both physically and mentally, but have acquired additional abilities primarily
attributed to technology developments in the field of AI, genetics and nanotechnology. In contrast, Post-human would
no longer be human in its form, both physically and mentally, is assumed to operate on fundamentally different
principles, e.g. it may exist as a sentient intelligence without specific physical form in an extended reality.
The idea of an AI Singularity might be described as a transition point where transhuman developments become posthuman
based on the idea that the pace of technological advance become so fast and so far-reaching, human existence will be
irreversibly altered to the point that it ceases to be human. In this essentially post-human world, the biological brain will be
merged with computer-like processes, which facilitate ever faster and more powerful ways to think, reason and communicate,
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which would be impossible for humanity to really understand, even though human futurists still feel strangely qualified to
speculate on all its details. Within this merger of ‘man and machine’ based on future innovations in AI, genetics and
nanotechnology, there would also be a blurring between physical and virtual reality.
++

So is humanity the only scenario worthy of discussion?
Usually the predictions surrounding the description of some speculative and future technological utopia give little time to the
many interim social, economic or political problems that might prevent humanity transcending its present-day limitations, such
that we are only left with the inference that all the problems of the world will be eradicated as if by magic.
Any sufficiently advanced technology is indistinguishable from magic. Arthur C Clark.
Naturally, some may point out that all humanity’s problems must disappear, if only because it no longer exists. Of course, while
we are not there yet, if progress is simply extrapolated, based on exponential growth, it will undoubtedly end up with
technology that is not only beyond the ability of humans, but potentially beyond its comprehension. For if we base an
evolutionary paradigms on a doubling of technology innovation every decade, which is often argued on a basis similar to
th

10

Moore’s law, then the 100 years of progress in the 20 century will equate to over 1,000 (2 ) years of progress in the 21
20

century and over a million (2 ) years by the end of the 22

nd

st

century. On the basis of this logic, in isolation, the future does

indeed appear unstoppable, although the future rarely turns out the way many predict, especially if the accuracy of any
prediction falls as a function of temporal distance.
OK, but are we really incapable of making any worthwhile predictions?
Obviously, what is described as ‘worthwhile’ might be seen as somewhat subjective. However, it might be argued that
predictions that simply jump to some speculative future outcome may be less worthwhile than predictions that describe a
stepwise process in evolutionary developments. Therefore, it is argued that predictions that also outline the problems
associated with the ‘transitional chasm’ between where humanity is today and some future posthuman utopia should be given
some priority. In many respects, the Mysearch website has already posted most of its arguments within this debate in the form
of the Hybrid AI Paradigm, where humanity undergoes staged developments described in terms of a number of fictitious and
stepwise extensions to the Homo Genus, e.g. Sapien, Computerus, Optimus, Cyberneticus, Hybridus, Machinus, Primus. If we
equate homo-sapiens to the evolutionary development of the brain of modern humans, dating back some 200,000 years, then
the invention of computer intelligence, even in its fledgling form back in the 1950’s, might be seen as a new evolutionary
development that might continue in-line with further technology developments. This said, one of the purposes of the hybrid
paradigm was to also argue that all predictions have to be seen within a wider context, which considers the social impact of any
change, as evolutionary developments are unlikely to simply appear within a technology vacuum beyond the influence of any
social, economic and political considerations. However, there is also a question as to whether the nature of society is actually
the ‘cause’ or ‘effect’ of change, for if society does not prevent the development of a technology, then that technology may
cause fundamental change to that society. As a consequence, the post-change society may have a very different perspective on
any subsequent change than the earlier pre-change society. When viewed from a historical perspective, we often call this
progress, irrespective of the scale of any negative impacts on our ancestors.
So what social changes will be required in the future?

60 of 66

the mysearch.org.uk website
All great truths begin as blasphemies
copyright ©: 2004-2017
While man-made evolution might be very, very much faster than natural evolution, this change is not instantaneous and each
stage of evolutionary development will not simply appear over night. By way of an example, many of us might realise that we
would not be alive today, if natural selection due to illness had been allowed to run its course without the intervention of
medical science. Therefore, further advances in genetic and nano-technologies might be generally viewed as benign when it
only seeks to rectify flaws in our DNA, which would otherwise lead to a deteriorated quality or shortening of life. So while some
sections of society may resist any further manipulation of our natural blueprint, a broader social perspective may already be
willing to accept further developments. Of course, as touched on earlier, there may be a fine line between DNA manipulation
leading to beneficial enhancements and the darker side of eugenics or other forms of malicious intent. This said, it is doubtful
that many would rule out the prediction that technology may start to significantly alter our DNA blueprint over the next
century.
What other developments may come to change the social perspective?
Today, we recognise that the invention of the computer also helped boot-strap many other key technical developments from
the 1950’s onward. As a consequence, the computer has also had a profound effect on the nature of human society, not always
for the good. For example, it was initially assumed that computerisation might only replace the jobs of those carrying out
mindless repetitive tasks on production lines, which were already at risk by lower labour costs in the developing world.
However, it was then realised that the subsequent development of expert AI systems, along with robotic extensions, were
increasingly capable of performing tasks once thought to be the role of highly qualified professionals. However, in a potential
reversal of fortunes, further development of computerised robotic assembly lines might see the return of production to
developed countries in order to meet just-in-time and bespoke market demands. Of course, such swings in fortunes can affect
the lives of millions of people around the world and cause severe social problems, which can often lead to instability of global
economic markets and undermine different political systems in many different ways. In such situations, competition can
become heighten between individuals and nation states, which is not generally a good thing.
So will this downside potentially put a halt to technological development?
While 5 of the 6 scenarios outlined might slow or even halt further development, it is argued that none of these alternative
paths will be taken by choice, especially if left to powerful ruling minorities. For better or worse, it would seem that humanity
has hitched its wagon to technology and, as a consequence, a sizable majority of the global population may now be incapable of
surviving without its ubiquitous support. If this is the case, it points to the fact that most predictions will only lead in one
general direction, although not necessarily to one single predictable outcome.
What other future technologies may have major social, economic or political consequences?
While advances in many branches of computer science will continue to underpin further developments in AI, robotics, genetics
and nanotechnology, there is also the very pressing issue of energy production, which has previously been outlined in another
discussion entitled Further Energy Considerations that will be characterise in terms of the following diagram.
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Now the key point to highlight in the 3 pie-charts above is the fall in the non-renewable energy resources, i.e. coal, gas and oil,
from 94% in 1965, to 89% in 2005 and projected to fall to 61% by 2050. However, the Limits to Growth model, first published in
st

1972, but last updated in 2012 predicts that the use of global non-renewable resources will fall throughout the 21 century to
~20% of its peak production due to a number of inter-related reasons, i.e. resource depletion, increased production costs,
reduced industrial demand and a falling global populations. While many may challenge the accuracy of the predictions of this
model, the probability of a major shift in the global economy still remains and, if so, would have far-reaching consequences on
any future model, irrespective of whether most economists and politicians refuse to discuss such issues in public.
Note: While it is not necessarily central to this discussion, it is within the capability of future technology developments,
e.g. the next 50 years, to find a sustainable and climate friendly solution to the growing energy crisis. Although rejected
by many on the eco-side of the debate, it is highlighted that the design of Thorium nuclear reactors may still prove to be
an viable solution, once people better understand the real risk trade-offs, i.e. energy or no energy.
If we accept the probability, not just the possibility, that the growing energy crisis can be solved, but not necessarily fully
deployed, within the next 50 years or so, it may well have a very positive effect on social, economic and political stability
around the world, at least, in the relative short-term. For securing energy production based on non-renewable resources has
been at the root of many proxy wars, both economically and politically, between competing nation states since the end of the
last world war. Therefore, the ability of any government to secure its energy production, which is critical to its industry and
wider population, is also critical for social, economic and political stability and, in so doing, may provide the foundations for
further technology development and research.
So how might these predictions summarise the state of the world at the start of the next century?
In the next 80 or so years, i.e. until the start of the 22

nd

century, probability suggests that developments will accelerate in

almost every field of technology, especially computing, AI, robotics, genetics and nanotechnology. These developments will also
spawn many other technology spin-offs and social ‘adaptations’ especially as internet communication, in its many forms,
increases in speed and scope. As such, the concept of ‘Big Data’ might be used as an illustrative development associated with
the growing amount of internet data, both structured and unstructured, that is now being collated and analyzed by different
organisations within society, i.e. social, economic and political. Irrespective of how this will be accelerated using AI based
systems, the implications with respect to national security and personal privacy may have a profound effects on the nature and
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scope of society in the 22 century. Therefore, it might be worth reiterating a quote taken from the 2002 revision of the Limit
to Growth report because it succinctly highlights the reason why technology will not develop in a vacuum:
“One reason technology and markets are unlikely to prevent (resource) overshoot and (production) collapse is that
technology and markets are merely tools to serve the goals of society as a whole. If society’s implicit goals are to exploit
nature, enrich the elites, and ignore the long term, then society will develop technologies and markets that destroy the
environment, widen the gap between rich and poor, and optimize for short-term gain. In short, society develops
technologies and markets that hasten a collapse instead of preventing it.”
However, this statement should possibly only be seen as a warning rather than a prediction. Likewise, the previous outline of a
‘transitional model’, which was based on Which Path to the Future?, also argues that all technology predictions have to be
contextualised within a framework of probable social, economic and political ‘evolutionary’ change in which technology
developments then continue. However, there is another field of technology that also need some consideration within the
st

timeframe of the 21 century, i.e. space exploration, although it will probably have little to do with the purity of ‘bravely going
where nobody has gone before’. As the realisation that planet Earth only has finite resource becomes increasingly obvious, the
idea of space exploration in the form of resource mining may become both a possibility and a necessity. While this possibility
will need technology developments in AI autonomous systems and robotics plus ways of reducing the cost of lifting payloads
into orbit and space propulsion systems once in space, such developments might reasonable be predicted as an extrapolation
of existing technology. If so, the 13,000 asteroids, known as Near-Earth Objects (NEOs), may have the potential to provide many
important resources, e.g. mineral, metals, oil and even water. However, once in space, these resources need not necessarily be
returned to Earth, but come to support further technology developments and new industrial processes that operate in space
outside the Earth’s precious environment. While there is the hope that some multi-national corporations might then facilitate a
level of cooperation between ‘fortress world’ nation states in order to share costs, it is possibly naïve to ignore the strategic
military implications of having a dominant position in this form of space exploration.
nd

So how might a future model develop in the 22 century and beyond?
st

It is recognised that the general outline of technology ‘progress’ in the 21 century may appear relatively unambitious when
viewed against the opinions of many respected futurologists. However, the rationale for this conservatism is argued on the
grounds of there being various levels of ‘inertia’ within each sector of society, i.e. social, economic and political, which may
resist change. If we crudely subdivide the population into 4 age groups, e..g. 0-20, 20-40, 40-60 and 60-80, we might recognise
that each generation will probably have a slightly different worldview, especially when it comes to accepting change. Again, as a
crude subdivision of the influence of these groups on society, we might assume that the older generations are more likely to
have risen to positions of power, and influence, within economic and political spheres of society, while the younger generations
are more likely to be active, and influential, in social networking and technology development areas of society. Of course, as
time progresses, each generation will probably try to use its influence to maintain its worldview, while having to recognise their
nd

shift in position within a multi-generational society. As a consequence, by the start of the 22 century, nobody alive today may
retain any significant influence on key decisions then being made and paradigm shifts, which today might be resisted or
rejected outright may well come to pass. Of course, even if this assumption is half-way true, the worldview of these yet unborn
generations will not be immune to the decisions made by current generations.
On this basis, which future direction might technology lead humanity?
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As a general axiom, predictions generally become less accurate the further into the future they are targeted. However, we
might attempt to use an example of how some technologies have helped point the way to future possibilities. While the patent
for the first telephone was issued in 1876, many people alive today may still remember a time before the black-bakelite,
mechanically-dialled telephone entered their homes. However, we now live in an age where the youngest generation not only
cannot remember, but cannot imagine not having access to their own personal smart phone, which has extended the
dimension of voice communication to text messaging, video conferencing and now mobile access to a global network using a
plethora of web based applications. Today, so ubiquitous is this need to have access to ‘the network’ that we see televised
pictures of refugees, fleeing war and economic hardship, literally carrying only one possession - their smart phone. This
example is not made to belittle the hardship these people have endured, but rather to highlight that this generation now views
the smart phone not as a convenient accessory, but rather as an essential part of their survival kit in the modern world.
Likewise, while we may have questioned the reality of the Flynn Effect, nobody should doubt the implications of having
constant finger-tip access to databases of knowledge, like Wikipedia, which might one-day be augmented with technology
analogous to Google glasses, but in the form of implants. For advances in computing, genetics and nanotechnology holds out
the possibility of an implanted brain-computer interface. While it may still take another 50-100 years for the possibility of this
technology maturing, those willing to go down this road could be taking the next step in evolutionary-development, which we
have labelled Homo Cyberneticus. If this prediction turns out to be correct, humanity may then already exist as three genus,
homo-sapiens, homo-computerus and homo-cyberneticus, although the original genus of homo-sapien might be nearing
extinction, if virtually nobody on planet Earth is not then supported, in part, by some form of computerised system.
So how else might man-made developments evolve?
Within the Hybrid AI Paradigm, there other potential stages of evolutionary development labelled Homo-Optimus, HomoHybridus, Homo-Machinus, Homo-Primus and while this discussion will not repeated the details of each, it will outline a few
predictions associated with each ranging further into future, so that the probability might become increasingly questionable.
However, the basic rationale for Homo-Optimus may be similar to Homo-Cyberneticus, i.e. enhanced capability, albeit
somewhat different in scope, as Homo-Optimus would seek to change its DNA blueprint. Of course, it is highlighted that such
changes would also have the implication that some of this change might then be passed onto any future generations. While not
recognised as such, it might be argued that Homo-Optimus already exists, as there are some individuals live today who have
manipulated DNA, although primarily to avoid being born with a debilitating illness or developing specific illnesses later in life.
However, over time, Homo-Optimus may come to represent the peak of human evolution in its biological form. Of course, there
will be resistance to any meddling with natural evolution, but in the same way that some have come to accept plastic surgery as
a way to improve their physical appearance, we may gradually come to accept more fundamental and far-reaching genetic
improvements, especially if they help us to survive in a possibly hostile environment.
Note: Today, it is recognised that some people might be horrified by the changes implied by Homo Optimus. However, as
has been pointed out, we who are alive today are not being asked to make this decision and whether such changes are
allowed will depend on the many other changes that human society will undoubtedly undergo in the next few centuries.
Whether such changes impart benefits to society as a whole is probably too simplistic in scope, as history is littered with
the impositions that were quite beneficial to some sections of society, while abhorrent to others.
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So far, we have outlined some potential social issues associated with evolutionary predictions that do not necessarily change
the outward appearance of humanity in any significant way. However, as we move still further into the future, this would not
be the case for either Homo-Hybridus or Homo-Machinus and while these evolutionary developments might appear extreme to
present-day society, it will not be our perception of current social norms that decides on such future issues. Even so, let us
consider a stepwise process in which people accept that many disabled people may forego aspects of their human appearance
in order to re-gain their mobility and self-sufficiency and, in so doing, improve the quality of their lives. People might also
accept that the quality of life on Earth may become increasingly threaten by both natural and man-made disasters. If so, future
generations may have to seriously consider a life outside the confines of planet Earth, where conditions are generally extremely
hostile to human biology and so might seek an equally extreme solution to ensure their long-term survival. Finally, it needs to
be highlighted that the hybrid AI model is based on two key assumptions. First, that an entwined evolutionary development
model involving humanity and technology allows, at least, some time for social norms to adapt to the accelerating change being
imposed by technology developments. Second, while ultimately the biology of homo-sapiens may end up in the form of a
technology based sentience, i.e. Homo-Primus, the hybrid model does not demand it, so that it is possible that some variations
of the extended ‘homo genus’ outlined may coexist long into the future.
So where will all this evolutionary development finally end?
In many ways, there may only be two possible outcomes, either humanity, as we know it, becomes extinct by disaster or by
evolutionary developments. If the former, it may happen tomorrow, if the latter, the timescale may effectively extend
indefinitely into the future. Somewhere along this timeline, a sentient intelligence may emerge that shares none of our DNA, in
fact, it may have no DNA whatsoever and may choose to live in an alternative reality of its own making. Of course, such distant,
futuristic and speculative predictions may not appear to be of any direct concern to us alive today, although the potential rate
of accelerated change may suggest that this future is far nearer than many of us may wish to imagine. So, as has been pointed
out in so many previous discussions, evolution irrespective of how it unfolds will always involve change plus some form of
selection, i.e. natural or man-made, and life will always be divided by winners and losers.
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1.4

Concluding Comments

Throughout history, humanity has invariably assumed itself to have a special place in the universe, either by divine provenience
or by the apparent uniqueness and superiority of its sentient intelligence. For a while, humanity even believed itself to be at the
centre of the universe, only to be cruelly told that Copernicus’ observations refuted this claim. Later, Darwin would add insult to
injury by the very suggestion that humanity was only another species of ape subject to natural selection. Despite such profound
th

challenges to the accepted order of things, humanity entered the 20 century confident, at least, in the assurance of the
stability of an eternal universe, only to then see it evaporate in the explosive fallout from the ‘Big Bang’.
So where is all this blasphemy leading?
The title ‘Human Evolution’ carries the implicit suggestion of evolution being
driven by natural selection, although the underlying dominance of this process
as always been challenged by human developments. At first, these developments
were simply associated with the increased benefits of a hierarchically structured
society, which offered greater survival protection and an improved quality of life
for many. However, we also need to highlight the many ‘paradigm shifts’
associated with technology within this process, e.g. written language,
mathematics, printing press, steam engine, industrial revolution, electricity and
last, but not least, computing leading towards AI. As such, it might now be
predicted that the future of human evolution will not be decided by natural

Eliezer Yudkowsky
The purest case of an intelligence
explosion would be AI rewriting its own
source code. The key idea is that if you
can improve intelligence even a little,
the process accelerates. It's a tipping
point. Like trying to balance a pen on
one end, as soon as it tilts even a little,
it quickly falls the rest of the way.

selection, but rather man-made developments, although it is unclear that humanity, as we currently understand it, will be the
ultimate beneficiary of future technology developments. When ‘The Paradigm Shifts towards AI’ was first published back in
2004, it was assumed that weak AI might not be realised for another 50-100 years, because human-coded logic did not really
count as AI and there was not an obvious path to cognitive computing other than ever faster hardware. However, just 14 years
later in 2017, cognitive computing and advances in computer processing, e.g. neuromorphics, would appear to suggest that
weak AI is almost a reality, which might then profoundly change the future of human evolutionary development. In this context,
the picture, below left, is an update of the man creates machine idea towards the possibility of a machine creates machine
paradigm. It has also been argued, on the basis of the hybrid AI model, that while
various forms of humanity may exist into the far-future, they may have to coexist
with other forms of sentient intelligence that are not necessarily human in any
respect. In the discussion entitled ‘The Future Model’, six potential scenarios were
outlined, e.g. same old-same old, collapse, repeated collapse, extinction,
sustainable survival, humanity++, and while all are still possible, it was suggested
that humanity would not actively choose any of the first five scenarios, on the
basis that ‘survival was no longer enough’ and therefore humanity would,
possibly by default, follow the path towards the humanity++ scenario. However,
such predictions are far from certain as the future of humanity could still be in
jeopardy from both natural and man-made disasters, although the following
axiom is still held to be true as all evolution is simply a matter of time.
"Evolution is an on-going process.
As such, humanity is a transitional result."
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