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The “end of history” is a vainglorious phrase bandied about by philosophers and 
academics, so it was with glee that I punned on it for my chapter title. In part one, 
I considered the possibility of an end to our historic tendency to violence. In this 
part, I’d like to have a look at a more abrupt and literal end to history, perhaps even a 
termination of it, at the hands of science.

As I have said elsewhere, the trouble with science is not the knowledge we gain, but 
how we choose to apply it. The current trends in scientific research also lack balance; 
science is not advancing on a broad front. It is concentrated on certain areas, for 
one of two reasons; profit or military power. Take medicine, for example; the major 
pharmaceutical companies focus their research on the ailments of the industrialised 
nations, because the poor countries cannot yield anything like the margin of profit to 
be made in the west, even though they are just as sick, but from diseases the west does 
not suffer, like malaria. Science likes to think itself egalitarian; the knowledge may be, 
but the application is not.

For each new generation of scientists, the imbalance in scientific enquiry is evident 
as soon as a graduate leaves college or university. Science is an expensive business, 
the instruments costing fabulous sums, the facilities and support staff adding to the 
burden. Only three institutions can support science adequately; the government, 
the military, and big business. Governments support the purest forms of scientific 
research, notably – through academia – astronomy and particle physics, along with 
research that must be conducted independent of business, such as food standards 
or the safety of medicines. The military support a broad range of research, because 
they are so devious they can turn virtually anything into a useful tool of warfare. 
Their motives, however, are quite singular, and hardly humanitarian. Finally, there 
is commerce. The only science commerce seriously supports is that which will turn 
a profit. For our hypothetical graduate, the choices are very limited, and extremely 
focussed. Scientists are obliged to restrict their investigations to subjects in which 
their patrons are interested.

Despite the narrow bandwidth of its interests, science is becoming more and 
more powerful, especially with the advent of the research and modelling tools that 
computing has provided. By powerful, I mean that the discoveries of science now 
can affect every strata of society in both profound and dangerous ways. Galileo’s 
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discoveries may have been earth-shattering to the church, but nothing really changed 
as a result except man’s thinking: nobody woke up the next morning and found the 
sun had gone. For several hundred years, scientific discoveries were limited to the 
basics of maths, physics, chemistry and medicine; the properties of gases, methods for 
calculating abstract mathematical problems, identification of molecules and atoms 
as fundamental building blocks, rules governing matter and energy, the periodic 
table, the functions of internal organs of humans and animals, the cardio-vascular 
system, gravity, the nature of light, the fossil record and evolutionary theory, the 
earth sciences and so on. Then, at a certain point, science started to get to grips with 
scale, their investigations moving from macro to micro dimensions and based as 
much on mathematics and inference as direct observation. Out of such abstractions 
came discoveries including electricity, relativity, particle theory, nuclear and quantum 
physics, combustion, flight, radar, radio and television, photography and film, lasers, 
transistors, cell biology, immunology, organ transplants, computing and, of course, 
genetics.

I find it striking that, comparing the impact on society of discoveries that occurred up 
to late nineteen-century with those that followed, how little, and how slowly, our lives 
changed in the first phase, compared to the considerable social change brought about 
in the second phase, and the speed with which those changes were accommodated. 

All the early discoveries were essentially observations backed up by theory; science was 
discovering how things worked, what things were made of, the rules that governed 
any known phenomena, and how those rules had come about. Since they were not 
concerned with how they could break the rules, the effect on day to day society was 
modest and progressive, presenting little immediate challenge to the existing order. 
For example, the development of steam engines, which depended on a number of 
scientific disciplines, did not produce anything like the revolution one might expect 
today. In military terms, the navy’s utter dependence on wind strength and direction 
during the age of sail added a capricious element to naval warfare that no military 
establishment could admire. Yet the introduction of steam engines – which promised 
a revolution in naval tactics because ships could not only sail where they liked, 
when they liked, they could also do so at a predictable speed; ships could even go 
backwards! – was in fact very slow and erratic. The first ship to be powered by steam – 
the French-built Pyroscaphe – was completed in 1783, but it took 78 years before the 
Royal Navy retired HMS Ganges, the last sea-going flagship driven by sail, and many 
more years before all Royal Navy fighting ships had engines. Could you imagine it 
taking nearly a century for aviation to change from combustion engines to jets, for 
electronics to exchange valves for transistors?

While the assimilation of speedy technological advance does take its toll on us, I 
think the human race actually copes with change fairly well, despite our propensity 
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to resist it, even in the face of our infatuation with novelty. The other disparity 
between early science and the modern era, which we may find more uncomfortable 
to live with, is the scale of its effect. Putting a steam engine in a ship did not change 
the lives of the majority of the people. Putting electricity in the workplace and the 
home certainly did, and changed our lives irrevocably. The impact on our lives of 
technologies based on later scientific discovery cannot be overstated. Between the 
power of the fission bomb, which can wipe a city out in a moment, and laser-powered 
entertainment devices, which can amuse us wherever we get vaporised, there are 
many new scientific discoveries that affect the very structure of reality, so close are 
we to tinkering with it directly. In this, genetics is a case in point that merits some 
discussion.

2
To my mind, genetics is akin to alchemy. Mankind has forever been fascinated with 
the idea of turning one thing into another, and now science has discovered a potential 
method to do just that, out of living things instead of base metals. There is, however, 
one huge difference, which I’m not sure geneticists own up to; for the first time, there 
is a branch of science which cannot be sure what results the employment of their 
methods will produce.

The physical sciences have been governed by very specific relationships between 
cause and effect. Rules governing matter and the forces of which it is comprised 
– Newtonian laws and their offspring – can exactly predict the outcome of 
manipulating matter and energy; how else could we build aeroplanes, bridges or 
skyscrapers? Chemistry is bound by rules governing how much energy is required to 
make, maintain or break molecular bonds. It is all very predictable, because there are 
rules that govern how matter is made, and how it acts. These rules must be embedded 
in physical reality, else Einstein could not have created the mathematical proof for 
relativity, since all proofs must be based on consistent arguments.

Geneticists are in much muddier waters. This is due to one simple fact; they are 
manipulating life itself, for which the only rule is survive and adapt. Chaos plays 
an ongoing role in life science for which the physical sciences have no counterpart 
until they reach the quantum scale. In every aspect of life, diversity, change, 
adaptation, mutation and unpredictability are cornerstones of the processes that 
serve it. In medical research, there are no laws governing disease, else we would have 
mathematically-derived cures for every ailment. Instead, pharmaceutical companies 
are testing thousands of natural and man-made compounds one by one, on a single 
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disease at a time, to see if there is any reaction. That isn’t really science, it’s guesswork, 
and depends on dogged serendipity for results. Even then, the result may not be the 
one you want, as in a serum that kills the disease, but also its host.

It isn’t just that geneticists are gambling on their results – which I think they are 
– but they are accepting very long odds against successfully tampering with an 
adaptive dynamic process. Consider this analogy: you build a nuclear reactor to 
provide electricity. It is controlled by raising and lowering fuel rods into a reactive 
mass. This only works if the chain reaction you are controlling is consistent from day 
to day. Suppose then, that in building a matrix of fuel rods for this purpose, they 
unexpectedly mutate in close proximity and became either more or less effective? The 
reactor might then fail to generate power, or explode. 

While this obviously doesn’t happen in physics, it is exactly what geneticists face. 
Any experiments they run can have its components changed, adapted, mutated, 
spread, reproduced and exaggerated by cause and effect relationships beyond our 
comprehension, for who can say they fully understand the processes of life itself? We 
don’t even understand the weather; we can say it is caused simply by movements of air 
masses of different temperatures, and variations in humidity, but if it was that simple, 
how come we can be taken by such surprise when it pisses down with rain against all 
prediction? Genetic theory is like weather prediction; the complexity of relationships 
between the environment and living things is a blindfold science does not care to 
admit it is wearing, at least not in public.

In the life-sciences, a system of closely linked causal relationships is referred to as an 
ecology. The components exist in mutually-dependant states, in which tampering 
with one part can have powerful effects on other distant, apparently unrelated, 
parts. Invariably, we only find out in retrospect, when we improve crop yields using 
a method that kills certain wildlife, pollute water systems through agricultural by-
products we were unaware of, or reduce the viability of flora and fauna by limiting 
the gene pool. This is a result of not comprehending, or underestimating, the 
complexity of the food chain, the vitality of reproduction and its diverse responses 
to change, the effects of habitat loss, of monoculture and intensive farming, of 
disrupting the many natural cycles of plants and wildlife. Now we are modifying the 
very code out of which all living things are created, and despite all the evidence to the 
contrary, there are plenty of scientists who claim they know just what they are doing, 
that it’s all quite safe and we have nothing to fear.

In fact, the signs are already alarming, and confound the claims of supporters at every 
turn. In plant genetics, the first objective is to improve yields. To do this, geneticists 
are engineering crops that have resistance to specific diseases and pests, or are immune 
to chemicals that kill everything else. In all these cases, it is far less unreasonable than 
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the GM lobby would have us believe to posit a number of unforeseeable problems 
that could emerge, some of which could be disastrous. If a disease is resisted by a 
plant, nature’s response is quite consistent; it will mutate the disease until a successful 
strain is found – an entirely random process – but the single mutation that overcomes 
a plant’s new defences will also spread virulently, because the crop can have no natural 
resistance, a normal feature of all living things to diseases they encounter throughout 
evolution. Weeds and pests, of course, are subject to the same evolutionary pressure, 
and “super” varieties – increasingly resistant to insecticides or herbicides – seem to me 
more a certainty than a possibility.

The second aim of plant genetics is to make plants yield something they don’t have 
naturally, like a protein or compound with pharmaceutical or industrial uses. If 
all plants engineered in this way could be made sterile, perhaps this might be an 
acceptable process. Science cannot do this. Life has already proved too durable and 
tenacious to be defeated so easily. If scientists were to do all the planting, harvesting, 
storing and so on, perhaps the likelihood of contamination might be reduced. They 
will not, of course; instead, GM seed will be employed by farmers and they will do 
things with it no-one expected. In this way, crops containing foreign material will 
eventually contaminate other crops, introducing chemicals of very dubious value into 
the food chain. There is no way of knowing what effects this could have on other, 
related plants, on wild varieties, on animals and humans alike. Whole ecosystems can 
be affected, and the results could be deadly. If you think this sounds unlikely, bear in 
mind that the lethal MRSA “superbug” is now out in the streets, no longer bizarrely 
restricted to hospital wards. We have no natural resistance to it, because it is quite 
new. It is more or less unstoppable, and in the wild, as they say. And we invoked 
MRSA as nature’s response to the over-use of antibiotics.  Does this not suggest it 
is logical to be concerned when scientists talk about engineering pharmaceutical 
payloads into plants?

Where animal genetics are concerned, things get even trickier. Living creatures are 
like walking ecosystems; complex, poised, dynamically balanced. In the animal world, 
our food chain can be compromised by new diseases or produce that carries unknown 
dangers as well as benefits. Engineering proteins or antibodies in cow’s milk might 
make milk better for us, but it might also do the opposite by some means we cannot 
yet deduce, and I think it important to ask if we really need this, or whether the 
impetus is created out of the desire to make a profit? 

More far-reaching is the business of engineering humans, a process I believe is quite 
inevitable. From disease prevention through sex selection to implanting code for 
enhanced abilities, geneticists really are ending historical evolution in mankind. 
We will no longer develop as a race through the imperceptible changes wrought by 
natural selection, but by re-engineering the blueprint of human architecture, at least 
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for those who can afford the upgrade. Since we are not God, we are bound to fuck 
this up in a big way. Gills, anybody?

�
It doesn’t have to be like this, but it will, and I think this fatalistic anxiety underpins 
all arguments against the proliferation of Genetically Modified Organisms (GMOs). 
Those who argue from a pseudo-theological viewpoint – that we were not meant 
to tamper with God’s handiwork – rather miss the point. We have nothing to fear 
from knowledge, only the way we use it. Knowing in great detail how everything is 
constructed is the very stuff of science, and cannot be halted because we are afraid of 
what we might find. Discoveries can never be undiscovered, nor can we select what 
we find out in advance, because science explores the unknown, and sometimes it 
gives us a big surprise, as was the double-helix structure of DNA and the astonishing 
properties of the code it created from only four basic units. From an alphabet of 
only four letters, DNA can create the vocabulary of instructions to make every living 
creature that has ever existed on earth, and evolve entirely new species to fit newly 
available ecological niches. This is a system beyond our ability to devise, merely to 
observe the handiwork of a rather greater power – call it God or evolution – which 
we can take apart to study, but never put back together. We do now have some very 
limited understanding, but what matters very much is what we do next, how vain or 
self-serving our ambitions, and how much risk we are prepared to take to fulfil them.

The theological objectors are a minority. The principle anxiety of the public is 
founded on a cynical evaluation of previous experience. It is quite obvious that big 
business is wetting itself over the amount of profit it thinks it can make, a point 
underlined by the staggeringly complacent assurances the GM lobbies keep making 
about the safety, the control they can exercise, all the scenarios they have accounted 
for, all the risk assessments they can wave in the air as if to swot the problem like a 
fly. The public is unconvinced, and rightly so. Even before the ink was dry on papers 
detailing the scientific methods that proved engineered plants could not cross-
contaminate other plants, so the science journals were reporting it happening. While 
the big GM interests were claiming their field trials were constructed in a way that 
would prevent any contamination of commercial varieties, farmers were finding GM 
traces in foodstuffs they then couldn’t sell, from seeds carried – what a surprise – by 
birds! While pharmaceutical interests were claiming their bio-yield GMOs could 
never get in the food chain, foreign GMO compounds were found in food crops, 
their presence due to human error when handling and identifying the seeds. The GM 
industry’s indecent haste is blatant, their precautions inadequate and self-serving, 
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and it is this which underpins public concerns. The public suspects, quite rightly, 
that commerce will entirely eschew the precautionary principle, doctor its research, 
propagandise the benefits of GM technologies, and downplay or simply ignore the 
liabilities, in their rush to make a profit. Whatever horrors are unleashed by genetics, 
we won’t know until it’s happened. We’ll just have to live with the results.

We will also have to live with the sociological implications. It is very disturbing to 
consider, in a world where food distribution is already so precarious, that a handful 
of huge corporations could dominate nearly all food production. They are attempting 
to do this using patent law. By this means, the patent holders can demand payment 
for new seed every year, because they can engineer “single-use” properties into plants, 
where they grow into viable food, but with sterile seed. In a few years, farmers will 
have no other seed stocks; they will be unable to grow mixed crops for reasons of 
identification in the food chain – already becoming mandatory in many places 
– so they will have no option but to grow exclusively GM foodstuffs, or stick with 
conventional crops. The GM yields will improve, at least in the short term, making 
conventional crops uneconomic unless they become like organic foodstuffs now; 
expensive and marginal. Much of the world’s grain and rice could soon be harvested 
from patented plants; in other words, a few very rich companies will own and control 
the world’s food supply. If nature takes offence, the disaster waiting to happen will 
be on the same scale. If you were to ask if the risks were justified, we could point to 
the fact we can already produce enough food. The current problem is that the few 
consume much more than the many, not that there isn’t enough to go round.

The biotech industry doesn’t limit its ambition to mere food. In an offensive display 
of raw greed, companies now apply for patents on complete animals and their genetic 
codes, on the gene sequences of human beings, their illnesses, and cures for them, 
on hereditary sequences that code for certain traits or talents, and even the gene 
sequences for intelligence. As you walk around, how weird is it to think that, in your 
own body, you now contain organic components for which another person holds a 
patent? Since commerce knows no apparent bounds, I am certain that one day soon 
we will read about a company trying to obtain licence fees from people that grant 
them to use or copy – by the act of being alive or having sex – the genes they were 
born with. It is my opinion that the patenting of natural processes, which is merely 
observation rather than invention, is highly unethical. Much debate is centred round 
the issue, but of course the dominant voice is that of the profit motive, so it is no 
surprise to find the US Patent Office applying the most liberal interpretation of 
invention in favour of the American biotechnology industry. Absolute greed patents 
absolutely.
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There is a phenomenon called scientific fact. It occurs when science offers proofs so 
rigorous, so exhaustively tested, and so consistent, that everybody accepts the result. It 
is therefore somewhat surprising to find out just how malleable these facts can be. 

Society has a problem trying to assess what science is doing. To a certain extent, all 
lay people are in the dark, and we depend on scientists to be honest. When they 
aren’t, we soon find out (being on the receiving end of deceptive science) and it is 
a reflection of how often the public has been misled by scientists that we now hold 
them in far less regard than we did even thirty years ago. This decline has been caused 
by science selling its conscience. The buyer was, of course, our old enemy the profit 
motive (with the state coming up hard on the inside rail).

Here’s a few examples of how scientists were induced to misrepresent scientific fact; 
the support of racial stereotyping; exaggeration of the safety of nuclear industries; 
claiming invalidity for statistical analysis of smoking-related cancer; providing 
evidence first to discredit global warming, later (as things got hotter) producing 
research that downgraded the likelihood or magnitude of the effects; falsifying the 
efficacy of certain medicines or treatments; misrepresenting the safety of pesticides; 
diminishing the effects of pollution while disassociating it from petrochemical causes, 
and disguising the health issues inherent to obesity on behalf of food producers. 
There are many more examples, but the link between them is predicable. In every 
case, big business was buying scientists who were prepared to give their masters the 
results they wanted, not the results that good science provided. The way they go 
about their tasks are many and various, some rather more clever and more transparent 
than others, but the effect is always the same when their culpability is revealed. The 
taint of corruption stains every person in a lab coat, every researcher with letters after 
his name, every person who admits to working in science. 

The problem that society faces is that science is restricted to debate, not legislation. 
We do not have a set of laws saying what is true and what is not, at least not in terms 
of a legal framework. Instead, we have the journals of science and the papers they 
publish; arcane, indecipherable and singularly unhelpful to the lay person. So much 
of science is about connecting facts, observations and theories in complex webs; we 
have to believe what scientists tell us, and fervently hope they are working in our best 
interests. When we discover they are working in the interests of big business, how can 
we take what they say at face value? We are left stranded in an ocean of doubt where 
every claim to know the shortest route to land is suspect. In the end, we cannot be 
sure of anything, so we take the safe route and go round in a circle.

We go nowhere very quickly. As previously noted, commerce would abandon all 
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caution in its haste, but through the influence of funding, business also compromises 
the quality and nature of research. It is a truism of science that it takes as long as it 
takes to do good science. Any shortcuts in research duration are also compromises 
in research quality. Yet business wants its results, and is prepared to subvert scientific 
technique to do so, especially where long trials are demanded for safety, but short 
trials give sufficient indication of profitability. This is how we end up with terrible 
human tragedies, where science was not allowed to assess all the data or the eyes of 
scientists were blinded by executives for whom facts were measured in dollars, not 
deaths. 

�
We may soon need all the genetic intervention we can muster to combat something 
very strange and deeply troubling, a magic trick that might go disastrously wrong for 
the magicians. Yet, on the surface, the trick looks not just benign, but very beneficial; 
that is, the benefits of medical science. Even before I elaborate, I must admit I don’t 
have a clue how we might resolve the paradox I will attempt to reveal.

The issue centres on evolution. For however many millions of years you care 
to contemplate, humans and their evolutionary ancestors have progressively 
strengthened the gene pool, by weeding out those who were less suited to life in 
favour of those better adapted to it. Nature is famously cold-blooded in this; before 
medical intervention, if a child was born with a predisposition to illness, deformity, 
physiological weakness or lack of intelligence, the ruthless selection process would 
stack the odds heavily against them reproducing. In a way so many of us might find 
cruel today, nature demonstrated no evolutionary compassion towards its rejects – in 
the main, it just killed them off. Child mortality in particular accounted for much 
of the selection process, where those not strong enough to survive never made it 
to reproductive age. While this is a hard and, paradoxically, a seemingly inhuman 
discipline, without it the human race would not exist; the species simply would 
not have survived long enough to evolve, because each generation would have been 
compromised by genetic material that coded for weakness, a lack of suitability to the 
environment and survival in it. In fact, those genes were rarely passed on. Genetic 
evolution is a numbers game where, in a species, if there are more genes for fitness 
than a lack of it, the species evolves. Where the opposite is true, it must decline, 
and the palaeontological record of thousands of extinct species confirms this, even 
discounting the five extinction level events that may have been caused by devastating 
environmental catastrophe, like an asteroid impact or volcanic eruptions on a massive 
scale.
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The strange thing is that we employ these same, notionally cruel methods ourselves, 
on animals, and on each other. Humans have little compassion for the species that 
we tend for food. We improve the quality of the herds we keep by selective breeding, 
lending nature a hand and speeding up the evolutionary process. In doing so, we 
exclude those animals from reproducing whose characteristics do not match our 
criteria; better yields, higher quality produce, resistance to disease, fertility and 
adaptation to local environments. However, the application of these methods that 
has affected us the most is the way we have bred our own race. The aristocracy have 
always been very keen on bloodlines and heredity, parodying nature’s ruthless process 
to their own ends, with some alarming results. A sign of things to come, perhaps, 
now that we can all mimic the ruling classes, choosing breeding partners from DNA 
databanks rather than a pre-arranged meeting at a coming-out ball?

When we consider the role medicine now plays, we can also perceive a direct 
challenge to the evolutionary process. Through medical intervention, we now keep 
alive thousands of children who would otherwise have died from what we call natural 
causes. These children, in evolutionary terms, may not be genetically suited to 
survival, but now they will grow, mature and reproduce none the less. The offspring 
of those “saved” will carry genetic material that nature would not have allowed to 
be passed on. They in turn will pass unfit genes to successive generations, who may 
also have acquired regressive genes from their parents. For the first time in human 
anthropological history, our race is no longer necessarily evolving towards desirable 
goals, such as strength, health, intelligence and survival. The longer we weaken the 
gene pool, the further and quicker the human race will degenerate.

This is a most appalling argument, isn’t it? Frankly, I was dismayed to find myself 
thinking it. The conclusion, if correct, infers a moral and emotional dilemma for 
which I can offer no possible resolution. What my argument suggests is wholly 
unacceptable: that to maintain and strengthen the gene pool, we let pre-term babies 
die, that we don’t save our children from preventable diseases. Anyway, which 
diseases would we choose not to alleviate? What about accidents like a loss of limb or 
sense? We can’t identify one disease or disability as evolutionary pressure, another as 
insignificant. The common cold can kill; autism may not; which would nature select 
against, if any? Moral paradoxes like that abound as you explore the argument, but 
above any moral consideration must be the pain and loss suffered by parents, the love 
and bonds of family, our profound care for our children. Even the loftiest academic 
mind would never dare suggest we don’t do as much as possible to ensure the viability 
of a human life. Society is composed of individuals, and our sense of this informs 
our concern for the well-being of every individual human life, from conception to 
the grave. Our concern is rooted in practicality – one day it might be us, or our kids, 
we’re talking about.
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Just the same, I can’t escape the logic of the argument, no matter how distasteful 
the implications. Are there any signs that degeneration in the gene pool might be 
taking place? I am not a scientist, so anything I suggest here is speculation, but there 
is a noticeable increase in certain illnesses, for example. The incidence of asthma has 
increased dramatically in the industrialised nations. Polio is back, Tuberculosis is 
reappearing. If true, the geographic distribution would make sense because medicine 
in the west is considerably more interventionist, and more widely available, than 
elsewhere. It is in the west we would first see any manifestation of genetic regression, 
but would we recognise it as such? The causes of increased illness could be unrelated 
to genetics; environmental contaminants like particulates could be to blame for a 
higher incidence of congenital respiratory ailments: likewise other causes and effects. 
A wide-spread disposition to old or new diseases could be caused by any number of 
catalysts, but genetic regression might be the last place anyone looks. What if science 
finally discovers that we are getting sicker as a result of breeding in a tendency to get 
that way?

The next steps would be truly terrible. In one scenario, science would have to fill the 
breach, by removing all regressive genes from the fertilised egg. This would entail 
artificial insemination for all births, incur great expense, and of course it would be 
hugely contentious – which genes are you removing from my baby, exactly? The cost 
would make the distribution of such techniques very uneven, so the genome in the 
US, Europe and Japan might get fitter, while everyone else gets weaker. The other 
option is totalitarian, but given China’s historic record of population control through 
edict, quite feasible. In this scenario, each individual’s DNA might be recorded at 
birth (a likelihood in any case), and the state would decide which individuals would 
be allowed to reproduce under license, and with whom. Your spouse might not be 
the genetic parent of your child, and a man could break the law by getting his wife 
pregnant. This awful notion is like the beer-glass paradox, but half-mad or half-sane, 
depending on which way you look at it. Either way, the matter will eventually rest 
with the state, because a problem of this magnitude – if it is a problem – cannot be 
solved by the individual. The human race will have to save itself, by acting as one 
body, as opposed to one dead body.

 


