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Science and scientists have found themselves in conflict with powerful interests since Galileo,
but perhaps never before have they been under attack on so many fronts. When it comes to
climate change, vaccinations and the causes of disease, genetically modified organisms and
even evolution, it’s hard to tell where science ends and vested interests, politics and wishful
thinking begin. Or is it?The Knowledge Wars examines the nature of scientific knowledge
through the controversies that have called it into question, charting the fractious relationship
between knowledge and power over the centuries and into the modern day. With passion and
humour, through anecdotes and case studies, it celebrates curiosity, urges both rigour and
skepticism, and equips us to make up our own minds.“A hugely important book for those living in
the data-saturated 21st century.” — Tim Flannery.“This is not a dry academic idyll; it bristles with
intent, examining climate change, genetically modified organisms, AIDS and vaccination along
the way. At the same time Doherty’s subtle humour ensures that it steps back from being strident
or didactic.” —Bookseller + Publisher
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IntroductionHOW DO WE KNOW anything? With a constant barrage of social media, TV, radio,
internet, print newspapers and magazines we have never, in the 120,000 plus-year history of our
species, been so deluged with information, much of which can be highly contradictory. How do
we make sense of it? We are all familiar with the (often) emotionally charged public ‘debates’ on
issues like vaccination, whether or not everyone should be taking statins, anthropogenic climate
change and the supposed dangers of genetically modified foods, wind farms and high-tension
power lines. How do we sort the life-sustaining wheat from the chaff that’s just blowing in the
wind? Overloaded and busy as we are, we may just take the path of least resistance, tune out
much of this noise and simply identify with a particular interpretation that fits our overall political
and social views.Part of the challenge for us is to distinguish genuine disagreements based in
sound, but perhaps conflicting, information from propaganda intended to support the bottom line
of powerful businesses and established economic models. There is no more stark or alarming
example of this than the denial of the scientific proof of human-caused climate change. And the
power of money isn’t the only influence on our perceptions. Embracing a shared vision that
natural is better than man-made, or that (even if other kids are put at risk) parents are
‘empowered’ to say whether or not their children should be vaccinated, can immediately
distance us from any desire to understand where the risks really lie. All these reactions are very
human.The problem is, though, that real advances in human wellbeing are based in discovery
and innovation, not in the dogmatic pronouncements of dubious ‘leaders’ or in widely shared but
uninformed views. If you want to engage with a world where authority, belief, fear, prejudice and
‘natural’ remedies ruled, take a look at life as it was in the thirteenth century! Then think again
how the culture of reason, rigorous enquiry and innovation that defines ‘western’ values since
the time of the Enlightenment has so transformed human existence. Ultimately, the
abandonment of reason and intellectual integrity is not in the best interests of any of us.That we
can find a quick answer to many simple questions via our smart phone, or search the internet



and access a variety of information and opinion, does not necessarily provide definitive
knowledge. I suspect it may even add to the confusion. And, though we may recognise the
power of the internet, the experience of boarding an A380 Airbus and being on the other side of
the planet in less than twenty-four hours, and the dramatic increase in average human lifespans
due to better medical understanding and treatment, have we really engaged intellectually with
why that is so? Clearly, if we read the great religious texts—or the writings of the Ancient Greeks
—we realise that what we value emotionally and how we interact with each other has not varied
all that much over the past millennia. But what has changed is that the practice of disciplined,
rigorous enquiry and the intelligent application of the findings from such questioning and
analysis have given us immense power over the natural world. Who can doubt that the
differences we enjoy today are due to our access to the power of science and technology?
Knowledge is power, and science is a particular type of knowledge. This book is about science
and how it works to illuminate both the physical world and our place in it. It is also about
understanding this great investigative culture, where the strengths and flaws lie and how to
‘interrogate’ the scientists. If, as intelligent beings, we really want to engage with controversial
topics like the effects of greenhouse gas emissions, or the evidence that wind farms are
damaging our health, it helps if we know where to go for good information and how to make
sense of what we read. This is what The Knowledge Wars will hopefully show you.Though the
details may at times be complicated and obscure to all but dedicated professionals, the practice
of science is fundamentally a straightforward process based in probing ideas, designing
experiments, pursuing observational strategies, making measurements and then drawing valid
conclusions from reproducible data sets. The pace of change in science over the past few
decades has been incredible, with constant technological advances and revolutions in
understanding. Modern science can move very fast indeed when it comes to areas of major
social and scientific interest.That’s why, in attempting to grapple intellectually with questions
based in science, the primary need is to hear the views of people who are currently active in the
field or from science communicators who are engaging with such individuals and presenting
generally agreed conclusions. We’re discussing two categories of people here: the authoritative
(yet often narrow) voice of the dedicated research scientist who speaks from intimate, first-hand
knowledge, versus the explanatory synthesis of the commentator who tries to convey that
understanding more broadly. In the public space, you are more likely to hear a coherent narrative
from a good science journalist or generalist author. The active researchers themselves just want
to get on with the job of exploring, though this unwillingness to engage can leave them very
vulnerable to misrepresentation.Real scientists never claim to speak with absolute authority.
There’s no such thing as infallibility in science, and both the specialists and the communicators
can be wrong (or more often half right) at times. That’s why scientific conclusions are constantly
being refined, and why scepticism is an essential component of the research enterprise. This is
reflected in the ways that the conclusions of the quinquennial Intergovernmental Panel on
Climate Change (IPCC) reports are modified as more is learned from long-term studies, and



thinking is refined by the acquisition of new data from improved instrumentation and enhanced
satellite surveillance. And neither the scientists nor the people who write about science are
saints. Driven by excessive ambition, a need for ego gratification, intellectual rigidity or financial
self-interest, individuals can and do occasionally go to the ‘dark side’ and fall into dogmatic
denial, fraud and even criminality.You might read an article or buy a book by someone who
claims to be an authority, but how can you satisfy yourself that that person is up to date and
knows the subject at first hand? What mechanisms are there for checking them out? Where and
how should you search? That type of technical detail is in the ‘Appendices’ section at the end of
this book. In the main text, I draw stories and examples from the medical sciences, my field of
professional expertise, and from the climate science/sustainability area, in which I am very
interested and passionately concerned by what looks to be happening.When it comes to
medical research, I can speak with confidence on my specialist area of infection and immunity,
and with more insight than most on cancer, chronic neurological disease and the like. With
climate science, apart from the assessment of biological consequences (the field of phenology)
where the analysis is generally familiar, I am no more reliable than any other commentator,
though I do have some general investigative skills that come from long and broad experience as
a working scientist, a reviewer of research papers and grant applications and a member serving
on industry and government committees and task forces. What I can share with you is some idea
of what to look for and where to look when it comes to separating those who are up to date and
well informed on a subject from those who may be influenced by financial considerations, or
have some particular political and/or personal axe they want to grind.I’m not trying to tell you
what or how to think. On the contrary, I want you to have the tools to think better, to be more
confident in the material you engage with. The aim here is to offer my insights, which you can
accept or reject. I will provide you with some (hopefully) useful tools and background. My own
views are obvious. It will be apparent from the narrative that I believe the practice of basic
medical research and the application of its outcomes to be a major positive for our species,
while I also think that anthropogenic climate change is dangerous and that we need to act now
to achieve dramatic reductions in greenhouse gas emissions. But don’t take my word on
anything! Look for yourself, think about the evidence or lack of it and come to your own
conclusions. There are practitioners and commentators, but no priests or popes in science!
There is no problem with lack of documentation when it comes to these scientific knowledge
wars. The book of our evolutionary history is written in the genes of every individual human
being, as it is for all other living species. The history of the Earth’s climate and greenhouse gas
levels is recorded in tree rings, ice cores, geological systems, the fossil record, ocean sediments
and a host of other systems. Brought up in the Christian non-conformist tradition to read the King
James Bible, I think of this book of nature as God’s other book! The Bible has a great deal that is
perceptive to say about human relationships and how we should treat each other. Science tells
us about the universe and nature, including the nature of us as physical beings.As was the case
prior to the first translation of the English Bible by William Tyndale (1494–1536), most ‘normal’



people are unable to engage with the diverse documents of science in their native form.
Tyndale’s contribution depended on the fact that he could read the Hebrew and Greek texts, and
had the basic sensitivity and insight to put the words into acceptable, even extraordinary
English. And so it is with specialist scientists and true knowledge about the natural world.
Tyndale was, of course, first strangled and then burned at the stake by those whose prejudices
and self-interests were threatened by the message he was spreading.The contemporary
equivalent of Tyndale’s fate in the context of science is deliberate misrepresentation,
suppression, political vilification and the withdrawal of funding for scientific endeavours.
Tyndale’s physical end was agonising for him and for his followers. The deliberate rejection of
evidence based on sound science is also distressing for researchers like me to witness and is
toxic for the long-term wellbeing of humanity. In the final analysis, Tyndale was the victor in his
particular knowledge war. Much of Tyndale’s Bible survives in the King James version that has
so influenced the society we live in.Likewise, I believe the truth will inevitably come to the fore in
these current scientific knowledge wars relating to climate change, though immense, and
perhaps irreversible, damage may be done before that resolution is reached. We have a duty of
care towards the future of all life forms (including us) on this planet. Who would, from ignorance
or design, want to be on the wrong side in any such equation? How informed are you? Where do
you stand?

Knowledge and Power

1A New BeginningKNOWLEDGE IS POWER: THAT’S what Francis Bacon said way back in
Elizabethan England. Writing in Latin, as savants did at that time, his actual words were ipsa
scientia potestas est, or ‘knowledge [scientia] itself is power’. We’re talking about the first,
famous Francis Bacon (1561–1626), philosopher, lawyer, prosecutor, parliamentarian, Attorney
General and, ultimately, Lord Chancellor of England. Created Baron Verulam, then Viscount St
Alban by Elizabeth’s successor King James I, Bacon wielded real power until, like so many
leading politicians before and since, he was inevitably disgraced, and had the good fortune (for
his time) to be allowed to retire quietly to private life.On the other hand, the lasting power of that
more recent Francis Bacon (1909–1992), the celebrated Irish-born artist, is in his paintings, in an
illumination of life that in no way involves access to the machinery of temporal might. Known for
his portraits, Bacon interpreted the face or figure in front of him to set down a vision that departs
from the obvious and provides an unfamiliar but compelling view. An artist of Francis Bacon’s
stature has ultimate power over the way a subject is portrayed, but those who are less
successful may need to bow just a little to the power of convention if they want to be paid.Apart
from wielding temporal power, our earlier Francis Bacon was also concerned with exposing
underlying realities. His enduring legacy in the history of creativity and ideas is not in the type of
original imagery that we associate with the visual artist, but in the lines of thought he developed
in seeking to understand how the natural world operates. Credited with formulating the inductive



approach, he laid the foundation for the scientific revolution that has so transformed the human
situation over the ensuing four hundred years.The paintings of the twentieth-century Francis
Bacon disturb and provoke. Whether representational or abstract, art provides us with one way
of viewing, or knowing, reality. ‘Losing his head’ in his work, the interpretive artist influences us to
see from an unfamiliar perspective. Probing beyond the obvious in a different way, the scientist
seeks to expose the underlying mechanisms and fundamental principles that determine the
physical nature of being. Both activities benefit from learning what went before, require the
establishment of technical competence and explore their own creative realms. Both illuminate a
kind of beauty, though it may take time and effort for us to adjust to some novel and altered
perception. Also, like all worthwhile human activities, each provides insight and opportunity for
the other. Apart from generating art works on computers rather than with oils and brushes,
chemistry and accurate dating technologies are being used increasingly to determine the
provenance and integrity of old and valuable paintings. The other face of that coin is that famous
scientists are frequent subjects for artists.A contemporary portrait of Attorney General Francis
Bacon is in the Palace on the Water in Warsaw while, for example, Paula MacArthur’s intriguing
depiction of double Nobel Prize winner Fred Sanger (there have been four such people) in his
laboratory hangs in London’s National Portrait Gallery. Fixed in time, Fred peers intently through
a ‘window’ of lab benching, small equipment and reagent bottles to give a true impression of an
active researcher. We see Sanger and his achievements (developing techniques for sequencing
proteins and nucleic acids) just a little differently after viewing that painting. His image
symbolises the era of molecular medicine that is already (and will in the future prove) of
immense power in combating disease, increasing food production and making new products
that promote human wellbeing. The face is that of a curious and engaged lab worker, not some
detached intellectual living in an ivory tower. Though he knew his own worth, Fred Sanger was
evidently the most modest and sensible of human beings. Retiring at sixty-five to grow roses and
build a boat, he lived another thirty years. Like Francis Bacon, Lord Verulam, he was a graduate
of Cambridge University.The 1617 portrait by Frans Pourbus shows the 56-year-old Francis
Bacon at a time close to the peak of his temporal power. That gives some sense of the man,
though we will never hear him speak, as the oldest voice recordings date from the nineteenth-
century invention of the phonograph. Principally, we are instructed by what Bacon wrote, and it’s
worth persisting a little with the story of the man and his time before embarking on any
discussion of how his thinking influenced the development of modern science. That contrast with
a very different era provides a backdrop for discussing various types of knowledge—or truths, if
you like that term better.Bacon was both astute and well educated. Though he did fall in and out
of favour, he kept his head on his shoulders in an age when the exercise of power could be both
arbitrary and cruel. And, while his intellectual excursions into probing the reality of being might
well have been seen as dangerous, or even heretical, by established ecclesiastical authority, he
had the advantage that he was operating in Protestant England, beyond the reach of the
Congregation for the Doctrine of Faith, otherwise called the Office of the Holy Inquisition.On the



continent, astronomers like Nicolaus Copernicus (1473–1543) and Galileo Galilei (1564–1642),
who, contrary to Church doctrine, proposed a heliocentric view that the Sun and not the Earth is
the centre of our universe, were wise either to keep their findings to themselves or (as was the
case with Copernicus) to publish only at the end of their lives. Galileo, whose views were widely
known, was forced to recant, while Giordano Bruno (1548–1600) was burned at the stake. In
1992, the Catholic Church apologised to Galileo and, unlike some fundamentalist religious
communities, Rome is generally supportive of science and the need to act on environmental
degradation and anthropogenic climate change, though it has been deeply conflicted (between
the laity and central dogma) on issues like contraception and global population size.Political life
in the 1600s was, as it is now, a minefield. Deception, half-truths and treachery were as much
the reality then as they are today. Politics is, after all, the art of the possible rather than any
reflection of basic truths. Even some of the better inhabitants of the political landscape can too
easily become convinced that the benefits of imposing their particular view of what is good for us
soon outweighs any addiction to strict veracity. Nowhere is that more obvious now than in the
disconnection between action and rhetoric when it comes, for example, to mitigating
environmental degradation and dealing with the threat of anthropogenic climate change. Such
problems can seem too big for ‘politics as usual’, at least in some nation states. Where we do
see movement is from countries that have a strong scientific tradition, a history of technical
innovation and a tradition of open access to affordable, high-quality education.Any action that
might compromise individuals and/or corporations with great power and wealth will provoke a
reaction from their political and media surrogates, although neutralising the voice of the non-
compliant (at least in the democracies) who insist on looking at (and for) the evidence is more
likely to involve the loss of jobs and research funding than the sixteenth-century solution of
assassination with a rapidly descending, sharp blade. In less ordered parts of the world, a bullet
or bomb may still provide a rapid and brutal means for the removal of those who challenge
power, whether wielded by some government or by a revolutionary movement.Francis Bacon
dealt as much with the morally blurred realities of power as with the objective reality of science.
A close friend of Robert Devereux, the second Earl of Essex, Francis Bacon realised the way the
wind was blowing when Essex first failed militarily in Ireland, then overplayed his hand with
Queen Elizabeth I, and was involved in Essex’s downfall and execution. Of necessity for anyone
who valued survival as a person of eminence at that time, Bacon played the political game to the
full.Especially when it assumes a recognisable human face, political history fascinates because
it is about power and provides a mirror for the best and the worst of what we can be. Much more
is known about the kings, queens and generals of history than about the (often anonymous)
inventors and innovators, the generators of new knowledge. Entertainment for literary academics
still partly revolves around the question, ‘Who wrote Shakespeare’s plays?’ When we read
accepted historical accounts of prominent figures, how true are these likely to be? Do we really
know such people?If we’re thinking about the Lord High Chancellors of England, Hilary Mantel’s
novelisation of the life of Thomas Cromwell, Wolf Hall, gives us an intriguing view of the man and



the world in which he, and later Francis Bacon, lived. Knowing intimately what happened to his
predecessors like Thomas Wolsey and Cromwell, Chancellor Bacon would have been very
conscious of the actions and circumstances contributing to their ascendance, and their ultimate
fall. Elevated by King Henry VIII to the lands and privileges associated with being the first Earl of
Essex, Cromwell’s place in history is firmly assured, not least because of the contribution he
made to the rise in favour, then exclusion and decapitation of Henry’s second wife, Anne Boleyn.
Sex, intrigue and murder always make for great drama, and there is also that element of mystery:
is anybody sure of what actually happened here? The continuation of that story also ends badly
for Cromwell, who followed Henry’s rejected Queen in the experience of placing his head on the
executioner’s block. Henry VIII and Elizabeth I share the distinction, as father and daughter, of
executing the first (Cromwell) and second (Devereux) earls of Essex, though the two men were
not related, as the title was ‘reassigned’ after Cromwell’s fall from grace.Which brings us back to
the power of words, and Bacon’s statement that ‘knowledge is power’. He had wielded great
temporal power, and would have been aware that the exercise of power can limit, or define, the
extent of knowledge. That is as true today as it was then. Almost seventy years after the end of
the Second World War some records are, as a consequence of decisions made in the halls of
power, still embargoed. The massive anger at the recent release of classified documents by US
National Security Analyst Edward Snowden reflects that both those with power and the ‘behind
the scenes mechanisms’ of exercising power were threatened. Details of secret global
surveillance programs were suddenly released to the media. This is information that the rest of
us are not supposed to know, now or perhaps at any future time.Bacon would have been acutely
aware that history belongs to those who write or commission it. Without background
documentation and, for example, detailed economic records that slipped beneath the radar of
contemporary power brokers who were concerned with protecting their reputations (and
perhaps hiding their crimes), the stories (if not the lessons) of history are often suspect. The
selectivity of the written record defines the ‘history wars’ about what happened to Australia’s
Indigenous people in the first century or so after colonisation. The intellectual conflict often bogs
down on the issue of documentation, ignoring the fact that (with the obvious exception of the
Nazis and the Inquisition) those who practise deliberate murder and promote genocide are not
necessarily proud of what they are doing and will have no compulsion to keep a detailed, or
indeed any, accounting. Well educated in a country where few could read or write, Francis
Bacon would also have been aware of the power that goes with formal learning. Still, as today,
such power may be very limited and operate only at the level of understanding, without
conferring any particular prestige or wealth. Being employed as a scribe or teacher might give
some income and a sense of minor authority but, even long after Bacon’s time, an educated
clergyman who had no connection to wealth or power would likely depend on obtaining a good
living from a rich landowner. The power of such a grace-and-favour appointee to speak out on
any issue would obviously be constrained by the opinions of his patron. In the temporal sense,
owning land confers much greater power than does knowledge in any agrarian culture, as Jane



Austen shows us in her 1813 novel Pride and Prejudice. That changed in less than a century. By
1898, Lady Bracknell in Oscar Wilde’s The Importance of Being Earnest was, as a possible
future mother-in-law to Jack Worthing, much more impressed by wealth that is ‘in the funds’
rather than in land.So what of the statement that knowledge is power? At a minimum, Bacon is
likely to be talking about specialised, or particular, knowledge. His words would hardly be of
interest if, for example, he was just referring to the knowledge that we all share on the basis of
common experience and observation, though we might question just how much of what we view
as commonsense knowledge is any more than generally accepted prejudice. Throughout the
nineteenth century, for example, many ‘knew’ that people with more melanocytes in their skin
were child-like beings who demanded guidance (and exploitation) as part of the ‘white man’s
burden’. Now, we just talk about differences in pigmentation and call that racism.Some shared
knowledge is, though, of pretty much unassailable integrity. Most of us thought that humanity
had moved on from the practice of beheading, though we’ve recently been horribly reminded
that both terrorist groups and some nation states continue to embrace such barbarity.
Historically, the knowledge that a head will inevitably separate from the body if a person is forced
to place his or her neck on a wooden block that then absorbs much of the impact from a rapidly
descending, sharp axe was hardly a secret. That knowledge is reinforced when, dripping blood,
the severed head is held up for public view, then displayed (as was the case with Thomas
Cromwell) on a wooden spike. The intent then, as now, is to silence and intimidate.

1A New BeginningKNOWLEDGE IS POWER: THAT’S what Francis Bacon said way back in
Elizabethan England. Writing in Latin, as savants did at that time, his actual words were ipsa
scientia potestas est, or ‘knowledge [scientia] itself is power’. We’re talking about the first,
famous Francis Bacon (1561–1626), philosopher, lawyer, prosecutor, parliamentarian, Attorney
General and, ultimately, Lord Chancellor of England. Created Baron Verulam, then Viscount St
Alban by Elizabeth’s successor King James I, Bacon wielded real power until, like so many
leading politicians before and since, he was inevitably disgraced, and had the good fortune (for
his time) to be allowed to retire quietly to private life.On the other hand, the lasting power of that
more recent Francis Bacon (1909–1992), the celebrated Irish-born artist, is in his paintings, in an
illumination of life that in no way involves access to the machinery of temporal might. Known for
his portraits, Bacon interpreted the face or figure in front of him to set down a vision that departs
from the obvious and provides an unfamiliar but compelling view. An artist of Francis Bacon’s
stature has ultimate power over the way a subject is portrayed, but those who are less
successful may need to bow just a little to the power of convention if they want to be paid.Apart
from wielding temporal power, our earlier Francis Bacon was also concerned with exposing
underlying realities. His enduring legacy in the history of creativity and ideas is not in the type of
original imagery that we associate with the visual artist, but in the lines of thought he developed
in seeking to understand how the natural world operates. Credited with formulating the inductive
approach, he laid the foundation for the scientific revolution that has so transformed the human



situation over the ensuing four hundred years.The paintings of the twentieth-century Francis
Bacon disturb and provoke. Whether representational or abstract, art provides us with one way
of viewing, or knowing, reality. ‘Losing his head’ in his work, the interpretive artist influences us to
see from an unfamiliar perspective. Probing beyond the obvious in a different way, the scientist
seeks to expose the underlying mechanisms and fundamental principles that determine the
physical nature of being. Both activities benefit from learning what went before, require the
establishment of technical competence and explore their own creative realms. Both illuminate a
kind of beauty, though it may take time and effort for us to adjust to some novel and altered
perception. Also, like all worthwhile human activities, each provides insight and opportunity for
the other. Apart from generating art works on computers rather than with oils and brushes,
chemistry and accurate dating technologies are being used increasingly to determine the
provenance and integrity of old and valuable paintings. The other face of that coin is that famous
scientists are frequent subjects for artists.A contemporary portrait of Attorney General Francis
Bacon is in the Palace on the Water in Warsaw while, for example, Paula MacArthur’s intriguing
depiction of double Nobel Prize winner Fred Sanger (there have been four such people) in his
laboratory hangs in London’s National Portrait Gallery. Fixed in time, Fred peers intently through
a ‘window’ of lab benching, small equipment and reagent bottles to give a true impression of an
active researcher. We see Sanger and his achievements (developing techniques for sequencing
proteins and nucleic acids) just a little differently after viewing that painting. His image
symbolises the era of molecular medicine that is already (and will in the future prove) of
immense power in combating disease, increasing food production and making new products
that promote human wellbeing. The face is that of a curious and engaged lab worker, not some
detached intellectual living in an ivory tower. Though he knew his own worth, Fred Sanger was
evidently the most modest and sensible of human beings. Retiring at sixty-five to grow roses and
build a boat, he lived another thirty years. Like Francis Bacon, Lord Verulam, he was a graduate
of Cambridge University.The 1617 portrait by Frans Pourbus shows the 56-year-old Francis
Bacon at a time close to the peak of his temporal power. That gives some sense of the man,
though we will never hear him speak, as the oldest voice recordings date from the nineteenth-
century invention of the phonograph. Principally, we are instructed by what Bacon wrote, and it’s
worth persisting a little with the story of the man and his time before embarking on any
discussion of how his thinking influenced the development of modern science. That contrast with
a very different era provides a backdrop for discussing various types of knowledge—or truths, if
you like that term better.Bacon was both astute and well educated. Though he did fall in and out
of favour, he kept his head on his shoulders in an age when the exercise of power could be both
arbitrary and cruel. And, while his intellectual excursions into probing the reality of being might
well have been seen as dangerous, or even heretical, by established ecclesiastical authority, he
had the advantage that he was operating in Protestant England, beyond the reach of the
Congregation for the Doctrine of Faith, otherwise called the Office of the Holy Inquisition.On the
continent, astronomers like Nicolaus Copernicus (1473–1543) and Galileo Galilei (1564–1642),



who, contrary to Church doctrine, proposed a heliocentric view that the Sun and not the Earth is
the centre of our universe, were wise either to keep their findings to themselves or (as was the
case with Copernicus) to publish only at the end of their lives. Galileo, whose views were widely
known, was forced to recant, while Giordano Bruno (1548–1600) was burned at the stake. In
1992, the Catholic Church apologised to Galileo and, unlike some fundamentalist religious
communities, Rome is generally supportive of science and the need to act on environmental
degradation and anthropogenic climate change, though it has been deeply conflicted (between
the laity and central dogma) on issues like contraception and global population size.Political life
in the 1600s was, as it is now, a minefield. Deception, half-truths and treachery were as much
the reality then as they are today. Politics is, after all, the art of the possible rather than any
reflection of basic truths. Even some of the better inhabitants of the political landscape can too
easily become convinced that the benefits of imposing their particular view of what is good for us
soon outweighs any addiction to strict veracity. Nowhere is that more obvious now than in the
disconnection between action and rhetoric when it comes, for example, to mitigating
environmental degradation and dealing with the threat of anthropogenic climate change. Such
problems can seem too big for ‘politics as usual’, at least in some nation states. Where we do
see movement is from countries that have a strong scientific tradition, a history of technical
innovation and a tradition of open access to affordable, high-quality education.Any action that
might compromise individuals and/or corporations with great power and wealth will provoke a
reaction from their political and media surrogates, although neutralising the voice of the non-
compliant (at least in the democracies) who insist on looking at (and for) the evidence is more
likely to involve the loss of jobs and research funding than the sixteenth-century solution of
assassination with a rapidly descending, sharp blade. In less ordered parts of the world, a bullet
or bomb may still provide a rapid and brutal means for the removal of those who challenge
power, whether wielded by some government or by a revolutionary movement.Francis Bacon
dealt as much with the morally blurred realities of power as with the objective reality of science.
A close friend of Robert Devereux, the second Earl of Essex, Francis Bacon realised the way the
wind was blowing when Essex first failed militarily in Ireland, then overplayed his hand with
Queen Elizabeth I, and was involved in Essex’s downfall and execution. Of necessity for anyone
who valued survival as a person of eminence at that time, Bacon played the political game to the
full.Especially when it assumes a recognisable human face, political history fascinates because
it is about power and provides a mirror for the best and the worst of what we can be. Much more
is known about the kings, queens and generals of history than about the (often anonymous)
inventors and innovators, the generators of new knowledge. Entertainment for literary academics
still partly revolves around the question, ‘Who wrote Shakespeare’s plays?’ When we read
accepted historical accounts of prominent figures, how true are these likely to be? Do we really
know such people?If we’re thinking about the Lord High Chancellors of England, Hilary Mantel’s
novelisation of the life of Thomas Cromwell, Wolf Hall, gives us an intriguing view of the man and
the world in which he, and later Francis Bacon, lived. Knowing intimately what happened to his



predecessors like Thomas Wolsey and Cromwell, Chancellor Bacon would have been very
conscious of the actions and circumstances contributing to their ascendance, and their ultimate
fall. Elevated by King Henry VIII to the lands and privileges associated with being the first Earl of
Essex, Cromwell’s place in history is firmly assured, not least because of the contribution he
made to the rise in favour, then exclusion and decapitation of Henry’s second wife, Anne Boleyn.
Sex, intrigue and murder always make for great drama, and there is also that element of mystery:
is anybody sure of what actually happened here? The continuation of that story also ends badly
for Cromwell, who followed Henry’s rejected Queen in the experience of placing his head on the
executioner’s block. Henry VIII and Elizabeth I share the distinction, as father and daughter, of
executing the first (Cromwell) and second (Devereux) earls of Essex, though the two men were
not related, as the title was ‘reassigned’ after Cromwell’s fall from grace.Which brings us back to
the power of words, and Bacon’s statement that ‘knowledge is power’. He had wielded great
temporal power, and would have been aware that the exercise of power can limit, or define, the
extent of knowledge. That is as true today as it was then. Almost seventy years after the end of
the Second World War some records are, as a consequence of decisions made in the halls of
power, still embargoed. The massive anger at the recent release of classified documents by US
National Security Analyst Edward Snowden reflects that both those with power and the ‘behind
the scenes mechanisms’ of exercising power were threatened. Details of secret global
surveillance programs were suddenly released to the media. This is information that the rest of
us are not supposed to know, now or perhaps at any future time.Bacon would have been acutely
aware that history belongs to those who write or commission it. Without background
documentation and, for example, detailed economic records that slipped beneath the radar of
contemporary power brokers who were concerned with protecting their reputations (and
perhaps hiding their crimes), the stories (if not the lessons) of history are often suspect. The
selectivity of the written record defines the ‘history wars’ about what happened to Australia’s
Indigenous people in the first century or so after colonisation. The intellectual conflict often bogs
down on the issue of documentation, ignoring the fact that (with the obvious exception of the
Nazis and the Inquisition) those who practise deliberate murder and promote genocide are not
necessarily proud of what they are doing and will have no compulsion to keep a detailed, or
indeed any, accounting. Well educated in a country where few could read or write, Francis
Bacon would also have been aware of the power that goes with formal learning. Still, as today,
such power may be very limited and operate only at the level of understanding, without
conferring any particular prestige or wealth. Being employed as a scribe or teacher might give
some income and a sense of minor authority but, even long after Bacon’s time, an educated
clergyman who had no connection to wealth or power would likely depend on obtaining a good
living from a rich landowner. The power of such a grace-and-favour appointee to speak out on
any issue would obviously be constrained by the opinions of his patron. In the temporal sense,
owning land confers much greater power than does knowledge in any agrarian culture, as Jane
Austen shows us in her 1813 novel Pride and Prejudice. That changed in less than a century. By



1898, Lady Bracknell in Oscar Wilde’s The Importance of Being Earnest was, as a possible
future mother-in-law to Jack Worthing, much more impressed by wealth that is ‘in the funds’
rather than in land.So what of the statement that knowledge is power? At a minimum, Bacon is
likely to be talking about specialised, or particular, knowledge. His words would hardly be of
interest if, for example, he was just referring to the knowledge that we all share on the basis of
common experience and observation, though we might question just how much of what we view
as commonsense knowledge is any more than generally accepted prejudice. Throughout the
nineteenth century, for example, many ‘knew’ that people with more melanocytes in their skin
were child-like beings who demanded guidance (and exploitation) as part of the ‘white man’s
burden’. Now, we just talk about differences in pigmentation and call that racism.Some shared
knowledge is, though, of pretty much unassailable integrity. Most of us thought that humanity
had moved on from the practice of beheading, though we’ve recently been horribly reminded
that both terrorist groups and some nation states continue to embrace such barbarity.
Historically, the knowledge that a head will inevitably separate from the body if a person is forced
to place his or her neck on a wooden block that then absorbs much of the impact from a rapidly
descending, sharp axe was hardly a secret. That knowledge is reinforced when, dripping blood,
the severed head is held up for public view, then displayed (as was the case with Thomas
Cromwell) on a wooden spike. The intent then, as now, is to silence and intimidate.Although
such understanding is commonplace today, even the most informed observers who were
present at such a public execution back in the sixteenth century could not have known that the
brain dies rapidly from lack of oxygen or—as William Harvey was still to publish (in 1628) his
magnum opus Exercitatio Anatomica de Motu Cordis et Sanguinis in Animalibus (‘An Anatomical
Exercise on the Motion of the Heart and Blood in Living Beings’)—that the dripping blood was
part of a circulating pool pumped around the body by the heart. In turn, Harvey (1578–1657) did
not understand that the red colour of blood is due to the presence of haem-carrying erythrocytes
that have the job of transporting oxygen from the lungs to the tissues. Everyone was aware that
blood is red, but it was not till the time of Antonie van Leeuwenhoek (1623–1732) and his little
microscopes that we first became aware that there are such things as red blood cells. Even so,
despite that lack of any detailed understanding, those who watched the axe fall on the neck of
Thomas Cromwell certainly knew that the event was terminal for him. As is the case today in our
era dominated by science, partial knowledge is often good enough, and informed obsessives
who insist on providing a full explanation are generally considered to be tedious nerds.Bringing
physical trauma into a much more day-to-day context, most of us have some personal
understanding of what happens when a rapidly moving metal object encounters body tissues,
the familiar example being hitting our thumb with a hammer. We may not, unless we have
specialist medical knowledge, understand the details of the neuronal pathways and the chemical
messages in the brain and elsewhere that ensure our acute consciousness of such trauma. But
we do know that the damaged thumb hurts like hell and, unlike the situation back in 1600, we
can seek the help of someone who has the knowledge to provide some genuine means of



alleviation for our distress. Furthermore, if we’re willing to make the effort and look at various
books and online sources, we can develop a pretty good understanding and find out a lot for
ourselves, though we still need the healing powers of a professional when it comes to
treatment.The knowledge that it’s going to be painful if we bang our thumb is universal and
would have been shared by any thirteenth-century stonemason. That level of understanding
confers no particular power, though it suggests that we should avoid hammers if we are prone to
such misadventures. Beyond that, though, twenty-first-century trauma specialists and
orthopaedic surgeons with the special knowledge that allows them to treat us have the power to
charge for their services, and earn a good living as a consequence. And, while it’s no doubt too
trivial a consideration for such refined thought processes, I wonder whether the subset of
philosophers who doubt that anything is real have tried deliberately hitting their thumb with a
hammer! There is such a thing as reality, and failing to deal with reality can be painful, or even
fatal.As a lawyer, legislator and sometime prosecutor, Francis Bacon would clearly have
understood the brutal reality that can follow a major political misstep as he formulated his
statement that ‘knowledge is power’. He was no fool, so why waste time and energy stating the
obvious? The point is that Bacon was not referring to the knowledge, or evidence, that is
apparent to all of us—like the fact that severing the carotid arteries and spinal cord with an axe
leads to rapid death—or to the ‘evidence’ that courtiers or lawyers might accumulate to support
the intentions of those with their hands on the levers of power. What Bacon was talking about
was the quest for verifiable reality, the need to understand how nature works.Even so, while
Bacon rejected the idea that true knowledge can be based in authoritarian statements about the
world around us, he was in no sense challenging the ‘revealed truth’ of religion. He was a
Christian and a believer, in the manner of his era, and he was not attacking the church, at least
not the Church of England founded by Henry VIII. That would have been viewed as critical of
both Elizabeth I and of English Protestantism, and would inevitably have led to him losing his
head. Though Bacon helped set the process in motion, the major clash between science and
religion did not emerge till much later with the discoveries of Charles Darwin (1809–1882) and
Alfred Russel Wallace (1823–1913) concerning natural selection and evolution.Human beings
are not driven solely, or even principally, by reason. Reading Shakespeare can leave us in little
doubt that we are no less flawed than we were in the time of Elizabeth I of England and the
Viscount St Alban, Francis Bacon. But, since the origins of modern scientific enquiry in the
seventeenth century, both our understanding of the natural world and the realities of our day-to-
day lives have been massively transformed. The rules of engagement promulgated by Francis
Bacon and those who soon followed have allowed us to channel our capacity for rational thought
in ways that achieve positive, and enduring, ends. Some may reject aspects of that great body of
new knowledge that has built steadily over the past three hundred-plus years, though few refuse
to accept the positive consequences, especially when it comes to communications, transport
and medicine.
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Jim Euclid, “Great book by a great Australian. This book summarises the importance of scientific
methodology in educating ourselves about global issues.Well written and thought provoking by a
scientist who has fifty years of scientific learning behind him.”

Jennifer Cameron-Smith, “‘No sensible person would claim that all new knowledge has, and will,
come from the practice of science as we know it today.’. Professor Peter Doherty shared the
1996 Nobel Prize for Medicine with Rolf M. Zinkernagel for discovering the role of T cells in the
immune system. He is still involved in research, dividing his time between the University of
Melbourne and St Jude Children’s Research Hospital in Memphis.‘The Knowledge Wars’ is
Professor Doherty’s fifth book. It is aimed at encouraging citizens (who are mostly not trained
scientists) to become informed about important issues and to be in a position to evaluate the
facts. Those issues include childhood vaccination and anthropogenic climate change, both
extremely topical in Australia (and elsewhere) at present.Take anthropogenic climate change.
On the one hand, we are told that we need to change our behaviour. On the other hand we are
told that any such behavioural change will impact (negatively) on our quality of life. How can we
(non-scientist citizens) decide what the facts are? Who is credible? How much change is
acceptable? The debate (if it can be called that) has both polarised elements of society and
resulted in little effective change. If people can’t agree that there is a problem, let alone define
what it is, then they are unlikely to be able to agree on how to address it. Either way, the world as
we know it will change.In relation to childhood vaccination, again very topical in Australia at
present, I find it difficult to believe that anyone who has firsthand (or close family) experience of
poliomyelitis or whooping cough can argue against vaccination except in very few cases on
medical grounds. But people do. Is the answer compulsory vaccination (totally removing the
element of choice unless there are medical grounds), or are there more effective ways of making
the case for vaccination? Regardless of the choice made, people need to be able to understand
the consequences (actual, possible and potential) of the choices they make.While I really
enjoyed reading this book, it is the appendices that held my attention. There are four of them:
‘Checking out a scientist’, ‘Reading the science literature’, Open access and the economics of
publishing’ and ‘Peer review’. These appendices provide some good practical advice for those
of us who’d like help identifying and assessing knowledge.Note: My thanks to NetGalley and
Melbourne University Publishing for the opportunity to read this book.Jennifer Cameron-Smith”

The book by Valerie Acuff has a rating of  5 out of 3.9. 5 people have provided feedback.
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