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With apologies to all my friends in the Darwin industry, who
would have to find other means of gainful employment in the
world envisaged here.
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1
HISTORY, SCIENCE, AND COUNTERFACTUALS

Imagine a dark, stormy night in the South Atlantic at the end
of December 1832. Aboard the Royal Navy survey vessel
HMS Beagle a young naturalist, racked with seasickness,
staggers on deck. A sudden wave makes the ship heel
violently, and he is washed over the side. The lookout calls
“Man overboard!” but it is too dark to see anything in the
churning sea, and the storm is too fierce for the officer on
watch to risk turning the ship about. Charles Darwin is gone,
and Captain Fitzroy will have to face the task of writing to his
family in England to break the news. He will certainly tell
them that in addition to their personal tragedy, the scientific
community has lost a promising young naturalist who might
have achieved great things. But he has no idea that Darwin’s
greatest achievement would have been to write one of the
most controversial books of the century, a book that Fitzroy
himself would have denounced in public: On the Origin of
Species‘1

What would a world without Darwin look like? Many have
argued that science would have developed much the same.
His theory of evolution by natural selection was “in the air” at
the time, an inevitable product of the way people were
thinking about themselves and the world they lived in. If
Darwin hadn’t proposed it, then someone else would have,
most obviously the naturalist we know as the “co-discoverer”
of natural selection, Alfred Russel Wallace. Events would
have unfolded more or less as we know them, although
without the iconic term “Darwinism” to denote the



evolutionary paradigm. But Wallace’s version of the theory
was not the same as Darwin’s, and he had very different ideas
about its implications. And since Wallace conceived his
theory in 1858, any equivalent to Darwin’s 1859 Origin of
Species would have appeared years later. There probably
would have been an evolutionary movement in the late
nineteenth century, but it would have been based on different
theoretical foundations—theories that were actually tried out
in our own world and that for a time were thought to
overshadow Darwin’s.

Darwinism was eventually rescued when the new science of
genetics undermined the plausibility of the rival theories of
evolution following the “rediscovery” of Mendel’s laws of
heredity in 1900. I suspect that in a world without Darwin, it
would have taken until the early twentieth century for the
theory of natural selection to come to the attention of most
biologists. Evolution would have emerged; science would be
composed of roughly the same battery of theories we have
today, but the complex would have been assembled in a
different way. In our world, evolutionary developmental
biology had to challenge the simpleminded gene-centered
Darwinism of the 1960s to generate a more sophisticated
paradigm. In the non-Darwinian world, the developmental
model would have been dominant throughout and would have
been modified to accommodate the idea of selection in the
mid-twentieth century.

Why is this exercise of any interest at all? If biology
ultimately develops toward the same end product, why should
anyone care about the possibility that the major discoveries
might have been made in an order different from the one we
actually experienced? As far as science itself is concerned, the



topic may well be academic (in the best sense of the term),
but there are wider issues at stake. We might have ended up
with similar theories, but we would think about them
differently if they had emerged at different times, and this
would affect public attitudes toward them.

The impact of Darwin’s theory was of course not limited to
science itself—it has been seen as a major contributor to the
rise of materialism and atheism. Evolutionism offends many
religious believers, but of even greater concern is the idea that
change is based on chance variations winnowed out by a
ruthless struggle for existence. In the eyes of its critics,
Darwin’s theory of natural selection inspired generations of
social thinkers and ideologues to promote harsh policies
known as “social Darwinism.” Creationists frequently claim
that Darwin was directly responsible for generating the vision
of Aryan racial superiority that inspired the Nazis to attempt
the extermination of the Jews. Apparently it is not enough for
critics to challenge Darwinism on allegedly scientific
grounds—they contend that it is also immoral and hence
dangerous. Even if the scientific evidence is tempting, one
shouldn’t consider the theory because it would undermine
morality and the social order. But should certain ideas in
science be ruled out of court whatever the evidence suggests?

My interest in exploring what happens in a world without
Darwin is driven by the hope of using history to undermine
the claim that the theory of natural selection inspired the
various forms of social Darwinism. The world in which
Darwin did not write the Origin of Species would have
experienced more or less all of our history’s social and
cultural developments. Racism and various ideologies of
individual and national struggle would have flourished just
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the same and would have drawn their scientific justification
from the rival, non-Darwinian ideas of evolution. This is no
mere conjecture, because the real-world opponents of
Darwinism were active in lending support to the ideologies
most of us now find so distasteful. Science simply cannot
bear the burden imposed on it by those who think it can
inspire whole social movements—on the contrary, science is
shaped by the social matrix within which it is conducted. In
the world without Darwin, the horrors would still exist, but
the theory of natural selection would not have the bogeyman
image associated with it by its critics because it would have
been developed too late to play a significant role. We need to
think harder about the wider tensions in our culture
responsible for the ideologies that came to have the
inoffensive Darwin as their figurehead.

The conjuring of a world in which events followed a different
path at some crucial turning point is known as counterfactual
history. It’s highly controversial among historians, although
military historians sometimes like to show how the outcome
of a major battle was decided by an event that seemed trivial
at the time but turned out to have momentous consequences.
Critics scoff in part because novelists sometimes set their
stories in alternate universes, and this underscores the degree
of imagination counterfactual histories require. There are also
several schools of historical thought that assume that the
march of events is predetermined by built-in trends that
govern individual action. In these systems there can be no
nodal points at which history could be switched onto a
different track. While I accept that, thanks to broader cultural
trends, social Darwinism would have emerged even without
Darwin’s theory, I want to explore the possibility that without
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Darwin there would not have been a theory of natural
selection in the late nineteenth century.

The counterfactual technique faces another level of
opposition in the history of science. The scientific method is
supposed to offer a foolproof guide to assembling an ever
more sophisticated understanding of the real world. That
science could have proceeded along paths we did not actually
observe might seem to undermine its claim to objective
knowledge. If an alternative science is plausible, how can the
entities and processes postulated in our theories correspond to
the true nature of reality? But we can imagine at least some
points in the development of science when there were
alternative possibilities of advancement open to researchers,
especially if the various routes ended up at the same point
later on. To suggest that evolutionism could have emerged
without Darwin does not challenge the objectivity of science,
although it does invite us to think more carefully about the
nature of scientific knowledge.

COUNTERFACTUALS AND HISTORY

Counterfactual history makes sense only if we think that the
sequence of events is to some extent open-ended or
contingent. There may be some inevitable trends, but there
are also nodes from which alternative sequences branch out.
In some cases, the turning point is a crucial decision that
could be seen at the time as having momentous implications.
In others, a fairly trivial event unleashes a train of
unanticipated consequences that add up to create a different
future.
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Ward Moore’s 1955 novel, Bring the Jubilee, first got me
interested in counterfactuals. In the book, a historian from an
alternative world in which the Confederates won the battle of
Gettysburg and gained their independence invents a time
machine to study the battle firsthand. He tries to remain
inconspicuous but is spotted by a group of Confederate
soldiers advancing toward what will become the battlefield on
the following day. They think he is a spy, panic, and turn
back. The historian then watches in horror as the battle
unfolds along lines that become increasingly unfamiliar to
him. Rather than occupying the hills known as the Round
Tops, which dominate the battlefield, they allow Union forces
get there first and exploit the position to win the battle. The
historian is now trapped in a world that will experience a very
different sequence of events from those he remembers.

Here is an example of a counterfactual world emerging from
an apparently trivial change affecting a few ordinary people,
the consequences of which only turn out to be immense when
one is in a position to appreciate their cumulative effect. Now
consider another scenario, one more familiar to British
readers: a world in which the German Luftwaffe won the
Battle of Britain in 1940 and the Nazis successfully invaded
England. We know that at a crucial point in September 1940
the Royal Air Force (RAF) was reduced almost to impotence
because its airfields had been bombed to the point where
many were unusable. Then, in a fit of pique after a minor
RAF raid on Berlin, Hitler ordered the Luftwaffe to switch its
attentions to London. The resulting Blitz destroyed whole
areas of the capital city—but the RAF now had time to
rebuild its airfields and resume the fight, ultimately defeating
the Luftwaffe and, by denying it air superiority, making an
invasion impossible. Hitler’s decision changed the course of
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the war: had the assault on the RAF continued, the Germans
would certainly have gained control of the air and a
successful invasion might have been mounted. In this case the
trigger is not a minor event that has unanticipated
consequences but a decision made by a key figure that could
have been seen at the time as having major implications (even
if its full significance was not at first apparent).

The turning point in Darwinian history falls somewhere
between these two extremes. Darwin was indeed a key figure
without whom the theory of natural selection would not have
been developed in anything like the form we know it. But if
one imagines him falling overboard on the voyage of the
Beagle, his death—however tragic at a personal level—would
have been perceived as having only minor implications at the
time. No one could have suspected that this young naturalist
would mature into someone whose ideas would challenge the
world. Some events have consequences that are hard to
predict and whose significance is not apparent until viewed in
hindsight. Most decisions and events get submerged in the
general march by forces too strong to be deflected. But
counterfactuals depend on identifying nodal points, those rare
episodes where it is possible to plead a plausible case that
history could have been switched onto a different track.

To make my non-Darwinian universe plausible, I have to
defend counterfactual history against critics who claim the
technique is fundamentally flawed: history happened just as
we know it, and to imagine alternate worlds is pointless. But
why is it pointless? Is it because we shouldn’t waste time on
imaginative fictions, or because the notion of alternate worlds
violates what we know about the march of history? The
counterfactualist argues for the contingency of history against
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those who attribute everything to rigid causation or
unalterable trends. He or she then has to show that imagining
the development of alternate worlds is something more than a
parlour game. This can be done by identifying both the
triggering events and their consequences, which helps us to
grasp the true significance of factors in our own history,
factors we all too often take for granted. The novelist
constructs an alternate universe to provide an exciting
background for a story. But the historian has to show that
identifying the nodal points and the alternatives that flow
from them helps us to probe the origins of the world we
actually live in.

The historian E. H. Carr argued against counterfactuals,
insisting that history is a record of what happened and that
worrying about might-have-beens is a waste of time. This
objection implies a complete lack of interest in historical
causation, turning history into a mere record of facts. It also
ignores the role of counterfactuals in everyday life—one of
the ways in which we learn about the consequences of our
actions is to imagine what might have happened had we
chosen otherwise. Lawyers too routinely use the
counterfactual technique to probe the responsibility of their
clients and witnesses. Did the accused realize what the
consequences of his or her actions were? One way of testing
this is to ask if they considered what might have happened if
they didn’t take the crucial step. If we can imagine alternative
decisions having consequences in everyday life, it seems odd
not to extend the possibility to history, which, after all, is the
collective product of individual actions. Even philosopher
Benedetto Croce, who dismissed the construction of
counterfactual worlds as “too wearisome to be long
maintained,” conceded that we use the technique in our
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everyday lives and admitted that it was useful to identify
which historical events were crucial turning poin‘[s.2

Determinism in History

Croce wanted to defend the role of the individual in history,
but most critics of counterfactualism argue that alternate
histories are impossible because the course of events is
predetermined. There are no nodes at which history could be
switched onto a different path because the world is
constrained to unfold in a predetermined direction. The
direction may be a product of rigid laws of social or cultural
evolution, or it may be directed toward an ultimate goal of
deep moral significance. Either way, individual decisions can
have no effect and there are no actions that can trigger an
unpredictable sequence of events. Tolstoy’s War and Peace,
which argues that we cannot blame the French invasion of
Russia on Napoleon, offers a classic expression of this view.
The French nation was bound to launch an episode of
imperial expansion, and if Napoleon had not lived, someone
else would have become emperor and would have made the
same decisions. Tolstoy’s target was the Great Man school of
history in which momentous events are triggered by the will
of powerfully gifted individuals. 1 acknowledge the
shortcomings of that school of history and have no intention
of presenting Darwin as a Great Man who moved the world
by sheer willpower. His crucial insight came about because he
had a unique combination of interests that allowed him to see
links not obvious to others at the time.

The image of the Great Man is associated with the historical

writings of Thomas Carlyle, who believed such individuals
were sent to transform the world by its Creator. The idea of
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the Great Man can therefore be understood as irrelevant for
counterfactualism because a Great Man is just fulfilling
divine will and driving events toward a predestined
culmination. He is merely the tool by which historical
inevitability imposes its purpose on the world. To make
counterfactuals work, leaders such as Napoleon or Hitler have
to be able to make idiosyncratic decisions that could not have
been foreseen.

Idealists who see history as the unfolding of a divine plan
don’t have to rely on Great Men to do the job. They often
adopt a less hero-centered approach that sees the universe
reaching its goal via built-in trends or a predetermined
sequence of developmental stages. We are all in our own
ways participating in the process, our individual decisions and
activities adding up, whether we are aware of it or not, to
achieve the next step in the progress toward the final goal.
This was the position of Hegel and his followers, and it is
reflected in the modern world through the influence of
thinkers such as Michael Oakeshott.

Hegel’s philosophy of history was turned on its head by
Marx—but without losing its determinist implications. E. H.
Carr’s real objection to counterfactuals was inspired by his
Marxism, an ideology he shared with the historian E. P.
Thompson. For the Marxist, the laws of social
evolution—driven now by economic, not spiritual,
forces—ensure the advance of society through a series of
states aimed at the ultimate triumph of the proletariat.
Idealism and Marxism thus share an antipathy to the
possibility that history might be open-ended and
unpredictable, although they disagree on the nature of the
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forces that constrain individual activity within predetermined
channels.

Paradoxically, the same sense of a predetermined course of
development was inspired by Adam Smith and his fellow
economists’ sense that human activity was governed by an
“invisible hand” ensuring that decisions made by individuals
in their own best interests always further the advance of
society toward higher levels of efficiency and justice. For as
much as they promoted the wvalue of the individual,
nineteenth-century liberals used this model to present modern
society as the end point of a fixed historical trend. There was
a predetermined sequence built into social evolution,
ascending from the hunter-gatherer stage though to
agricultural feudalism and finally to free-enterprise
capitalism. In the hands of anthropologists and archaeologists,
this vision of human history provided a model of cosmic
evolution in the age of Darwinism. Modern anthropologists
still argue that individual actions are determined by the
culture within which they are embedded, although they
repudiate the idea of predetermined evolution.

All these systems of predestined historical development seem
to challenge our sense of free will. How can we make
meaningful choices if even great leaders are incapable of
making decisions that will alter the predetermined course of
events? I am not particularly concerned with the philosophical
problem of free will because I think that all historical models
can allow for choices in our personal lives. My decisions
affect my own life, but the determinist assumes that in the
long run individual actions cancel out or are self-correcting so
that society as a whole moves in a predictable direction. At
best, individuals can only speed up or delay inevitable
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changes, which is why Marxists become revolutionaries.
Even Carr later admitted that if Lenin had lived, the
modernization of Russia would have proceeded without the
brutalities of the Stalin era. But as a determinist, he held that
the economic changes of that time and place were inevitable.
Applying this model to the example of the Civil War, if that
group of Confederate soldiers had not taken the Round Tops
at Gettysburg, another troop would have done the job instead,
because the overall pattern of events was fixed.

Contingency and Counterfactuals

Here the counterfactualist steps in and asks, why couldn’t a
troop from the other side have gotten there first, thus affecting
the whole course of the battle? Time travelers aside, the
possibility that trivial effect can have major consequences
does seem to arise in certain circumstances, especially in the
run-up to crucial events, such as battles. The title of Robert
Sobel’s book about the British defeat in the American War of
Independence reminds us of the well-known adage “For the
want of a nail, the shoe was lost; for the want of a shoe, the
horse was lost; for the want of a horse, the battle was lost

)’3

Defending the role of contingency in history resonates with
efforts in evolutionary biology to maintain the
open-endedness of the development of life on earth. Stephen
Jay Gould famously insisted that if we could go back to the
“Cambrian explosion” (when the major animal types first
appeared) and rerun the tape of evolutionary history, the
outcome might easily have been different and nothing like
human beings would ever have appeared. This invokes the
very Darwinian point that when we take into account the
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complex interaction of factors that trigger evolutionary
change, different outcomes are often conceivable. To give an
obvious example, the possibility of a species invading a new
territory may depend on freak meteorological events
temporarily allowing geographical barriers to be breached
(think of how animals got from South America to the
Galapagos Islands). A system in which many independent
causal chains interact is always open to what has been called
the “butterfly effect” in modern chaos theory—the beat of a
butterfly’s wing can trigger a chain of events in the
atmosphere that eventually produces a hurricane.

In evolutionism, Gould’s claim has been challenged by Simon
Conway Morris, who argues that the apparent open-endedness
of Darwinian evolution is an illusion. There are physical
constraints ensuring that the same goals are reached over and
over again by different routes—and Morris welcomes the
implication of the inevitability of humans appearing on the
earth.” While examples of evolutionary convergence abound,
there are also examples of evolution exploring alternate
routes. Think for instance of Australia’s lack of placental
mammals and the idiosyncrasy of a marsupial world
dominated by kangaroos.

The logic of the butterfly effect is a threat not just to the idea
of historical trends, but also to old-fashioned materialistic
determinism. As the eighteenth-century French scientist
Pierre-Simon Laplace observed, if everything is just an
assembly of atoms obeying the laws of physics, then an
omniscient observer could predict what will happen when
even apparently trivial events trigger broader developments.
Chaos theory links with many other aspects of modern
physics to question whether this old form of determinism is
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valid. It is no longer clear that we can see the physical
universe as a totally predetermined system. Some
philosophers and theologians see this gray area as an
opportunity to reintroduce the idea of free will, so we are now
in a position to accept a role for contingency both through the
action of key individuals and through the unexpected
consequences of apparently trivial events.

I don’t think the usefulness of counterfactuals would be
threatened by rigid determinism, as long as open-endedness
was preserved in the sense that there is no clearly defined
course of development in history. Perhaps the omniscient
observer could predict the effect of the butterfly’s wing or the
firing of the neurons in Hitler’s brain when he gave his order
to the Luftwaffe in 1940.  But—as  Croce
admitted—recognizing that certain events were key turning
points can help us think about the factors involved in any
historical or evolutionary outcome. Even if we don’t believe
that the alternate universe could in fact have emerged,
appreciating the fragility of the sequence of events that
produced our own world can be useful because it challenges
things we take for granted. To pose an effective challenge, of
course, the alternatives must possess a certain level of
plausibility, and that forces us to confront our assumptions
about the inevitably of the way things actually turned out.

Against the exponents of historical determinism there has
been a stream of historians willing to use the possibility of
alternative universes to probe our understanding of the events
that shaped our own world. Winston Churchill, no mean
historian when he was out of office, wrote an essay on the
possibility of a Confederate victory in the Civil War in a 1932
collection entitled It Happened Otherwise. G. M. Trevelyan
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imagined a world in which Napoleon won at Waterloo (which
he might have done had the Prussians arrived a few hours
later).” More recently Robert Sobel suggested that the British
might have won at Saratoga had it not been for problems in
getting supplies through to Burgoyne’s army. Perhaps the
classic use of the counterfactual technique is Robert Fogel’s
argument that the advent of the railways did not have the
crucial effect on American economic development that
everyone has assumed. Fogel used economic statistics to
show that development might have proceeded just as rapidly
had the old transport system based on canals remained in use.
Here the detailed analysis of the counterfactual world plays a
vital role by undermining confidence in the assumption that
railways were vital to progress.7

Fogel was less convincing in suggesting reasons why the
railways might not have been introduced; canals can transport
goods effectively, but railways also offer rapid transportation
for people. Most counterfactual claims focus on identifying
the key switching point but then pay less attention to the
details of how an alternate universe develops. Outlining the
main initial difference is one thing, but following that up with
a convincing story of how things unfolded thereafter is
usually much more difficult. All too often this is an exercise
in unbridled imagination, which is why it is usually left to
novelists who set exciting stories in an alternate universe.
Classics of the genre include Ward Moore’s story of a
Confederate victory in the Civil War and two accounts set in
worlds where Nazi Germany won World War II, Robert
Harris’s Fatherland and Philip K. Dick’s Man in the High
Castle. Closer to my own theme is William Gibson and Bruce
Sterling’s The Difference Engine, a story set in a Victorian
Britain ruled by industrialists aided by steam-powered
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computers. Here again we encounter the theme of
technological innovation striking out in a different direction
from the one we experienced. Perhaps this similarity is
pointing us toward a useful model for understanding
counterfactuals, bearing in mind that new technologies have
immense effects on our social and cultural development.

The striking point about technological innovation is that it can
be extremely competitive. Inventors and industrialists are
constantly developing new machines and techniques that have
to compete for a place in the market. They are fighting against
not only older technologies, but also against rivals who can
fulfill a similar role to their own or who could deflect public
interest away from their area of application. Such competitive
situations cropped up when the builders of steamships strove
to replace sail or when electricity companies fought to replace
gas as a source of lighting and power. There was an equally
fierce battle within the electrical industry between the
proponents of direct and alternating current supply.8

In all of these cases, the deeper historians investigate, the
more contingent the outcome seems. We assume that the
developments we actually witnessed were the inevitable
outcome of an obviously superior technology displacing a
less-efficient rival. But that is often not how it seemed at the
time, because the competition was much more finely balanced
than we perceive with hindsight. In these circumstances it is
easy to imagine how a single event—the death of an inventor
or businessman, an accident that generates bad
publicity—could affect the outcome. Alterative worlds with
different technologies are not as implausible as one might
think, because the process of innovation and implementation
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involves endless competitions, each of which has many
possible outcomes.

COUNTERFACTUALS AND SCIENCE

Does what seems plausible for the introduction of new
technologies work equally well for scientific discovery? Here
we encounter a new problem arising from what is called the
realist view of scientific knowledge. If science is building an
ever more sophisticated understanding of what nature is really
like, how can there be alternative sequences of discovery?
When 1 lecture about the thesis of Darwin Deleted, 1 am
frequently accused of lending support to the opponents of
science who claim that scientific knowledge is a social
construct. The inevitability of scientific discovery is assumed
to follow as a consequence of the fact that science creates true
knowledge of the world. Since there is only one real world to
investigate, there can be only one way to uncover its secrets.
To those who see the history of science as a sequence of
genuine discoveries about the nature of reality, the claim that
there might be alternative ways for science to proceed seems
absurd. It implies that theories are human constructs that have
no anchor in the real world.

The issue is crucial because in the science wars that have
plagued the academic community recently, the validity of
scientific knowledge has been hotly contested. Scientists
maintain that their critics—postmodernist literary scholars
and sociologists of science—seek to undermine the privileged
status of scientific knowledge by dismissing its success as
owing to mere rhetoric. Far from building up a true picture of
the world, scientific theories reflect the shifting sands of
intellectual fashion. The scientists, of course, protest and
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point to the use of their work in the design and construction of
the vast number of technological wonders that the modern
world takes for granted. If science’s pride of place is based on
rhetoric, why would anyone feel safe flying in an airplane
designed on scientific principles? There may be some
postmodernist literary scholars who think scientific texts
succeed because they become fashionable, not because they
provide information about the real world. But there are few
sociologists of science who deny that scientific theories
actually work as representations of nature. They feel safe
when they fly because they know that teams of technical
experts can only demonstrate their skills by successfully
manipulating the real world. But knowing how to make
something work does not guarantee that the theory behind it is
a direct blueprint of nature. If we think of theories as models
of the world rather than as truths in some absolute sense, it
becomes less obvious that there must be a single route by
which new discoveries are made.’

Theories as Models

Even a realist can admit that the sheer complexity of nature
might leave room for alternative strategies for understanding
it. No theory can provide a complete description of the way
nature works, so other ways of representing a limited section
of reality could prove valid. Within each area of scientific
inquiry, there may be alternative strategies for pushing
research forward. Each alternative would have strengths and
limitations, areas where it came close to depicting reality and
others where it was less accurate. Contingent circumstances,
including the hope of technological spin-off, might determine
which route was preferred.
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If we soften our commitment to realism, alternative ways of
modeling nature become all the more obvious. Theories are
the product of human imagination, and this must imply some
flexibility in conceptualizing new areas of study. This does
not mean that scientists just make things up as they go along,
because at each step their model must prove superior to rivals
in its ability to explain what is known and predict what will
be discovered. Of course, as in the case of competing
technologies, it isn’t always obvious at first which model is
going to succeed. Once one theory starts to gain support, it
begins to define which topics are most relevant and which
areas of research will be most amenable to investigation,
deflecting attention away from its rivals. Observations are, in
the technical jargon of the philosophy of science,
“theory-laden.” Rival theories encourage different methods
and techniques of investigation. Several may have the
potential to push research forward, and the one that gains the
initial advantage has the power to shape the future
development of that area of science.

Since the controversy over Thomas Kuhn’s Structure of
Scientific Revolutions, historians have tended to see theories
as rival conceptualizations of nature. They have also had to
accept the fact that now-rejected models were perfectly
capable of promoting apparently valid research, because
revolutions in Kuhn’s sense are transitions from one
functioning research program to another based on a new
worldview. All research programs, however successful,
eventually run out of steam, and the correlating science enters
a crisis state in which innovative thinkers cast around for a
new basis upon which to ground further study. At this point
Kuhn seems to have thought in terms of rival hypotheses
struggling to take over the imagination of the scientific
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community. Supporters of the determinist view of history
must believe that the outcome of this competition is
predetermined—only one alternative will allow further
advance. The counterfactualist argues that several of the rivals
may have the ability to function effectively and contingent
circumstances may influence the outcome of the debate.

But surely, the realist-determinist argues, the practical success
of dominant theories cannot be an accident. New theories
triumph because they offer a more accurate representation of
reality and hence pass more experimental tests. A good
example of this way of arguing focuses on the case of
genetics. The practical success of this science in areas ranging
from plant breeding to the latest medical techniques must
indicate that there really is something in nature corresponding
to the gene. If science had ignored the genetic model, it would
have failed to advance. The disaster of the Lysenko affair—a
nongenetic theory of heredity adopted in Soviet Russia
because it fit the Marxist ideology—shows that the concept of
the gene was essential for a true understanding of biology.
But historian Greg Radick has pointed out that the success of
the gene concept and the failure of Lysenkoism are no longer
seen as quite so inevitable. Indeed if one asks, “Is there really
something in nature corresponding to the gene?”” and defines
“gene” in the old-fashioned sense of a chromosomal unit that
unambiguously generates a particular characteristic in an
organism whatever the environment, then the answer has to
be that there is no such thing. That concept, still actively
promoted in the popular media, has evaporated at the level of
biological research and has been replaced by a number of
different concepts of genetic activity, none of which have the
same implications. 10
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Viewed in this light, the success of the original oversimplified
version of genetics no longer seems quite so inevitable.
Radick shows that there was indeed a rival theory available
around 1900, and it had the potential to serve as a valid basis
for research by focusing on topics that the geneticists ignored.
But its originator, the biologist W. F. R. Weldon, died
unexpectedly in 1906, leaving a clear path for the geneticists.
Here is an obvious example in which a contingent event
swung the balance in favor of one theory at the expense of a
valid rival, with huge implications for the future development
of science.

But was the alternative really plausible at the time?
Philosopher Kyle Stanford argues that in principle any theory
could be advanced at any time—the problem of unrecognized
alternatives.!! He seems to think that someone in Newton’s
time could have conceived the principles of relativity, which
leaves us worrying that the Newtonians actually adopted an
inferior theory. But no historian could accept the claim that
such anachronistic ideas could enter scientific discourse. We
know that scientists’ thinking is constrained both by the
knowledge and techniques available to them and by the
cultural and social conventions of their time. There was
simply no reason for anyone to raise the concerns that shaped
Einstein’s thinking in the seventeenth century. The question
is, are the constraints so rigid that they effectively channel
science into only one viable channel of development, or are
they loose enough (sometimes, at least) to allow rival
concepts to emerge and be tested? The determinist adopts the
former position, the counterfactualist adopts the latter.

Plausibility and Counterfactuals
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The philosophers and historians who question the viability of
counterfactuals are concerned that it is all too easy to imagine
rival hypotheses being proposed, but much harder to justify
the claim that they could have been taken seriously at the time
of their proposal. Any alternative has to be different enough
from reality to deflect science onto a new course of
development, yet close enough to be acceptable given the
pressures exerted by the available facts and the prevailing
culture. Many believe that those pressures are so strong that
the outcome would be more or less the same whatever the
situation of individual scientists. As historian John Henry
claims, the drive toward a mechanistic and mathematical
model of nature in the seventeenth century was so strong that
something like Newtonianism would have emerged even had
Newton not been there to supply its foundations. 2

I am not averse to the suggestion that there are constraints
that shape the course of science. My own vision of the world
without Darwin assumes that some form of evolutionism
would emerge in the late nineteenth century, given the leads
provided by scientific discoveries and by cultural
developments. It is precisely because there were general
trends pushing people toward evolutionism that we can
plausibly imagine the general theory of evolution emerging
without Darwin. Plausibility is the key problem identified by
detractors of the counterfactual approach. All too often any
alternative theory turns out to be highly unlikely to have
succeeded once the wider situation is taken into account.
Perhaps natural selection is a unique example, given that it is
hard to think of another case in which a theory was advanced,
remained highly controversial for many decades, and only
later became accepted by the whole scientific community. In
this case we know exactly what the alternatives were, and we
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know they were viable, because they were widely accepted
during the period in which natural selection remained in
doubt.

Imagining what would happen without Darwin’s theory is
worthwhile because, even more than in the case of Fogel’s
America sans railroad, we have enough evidence from our
own world to show that the alternative could work. In this
case, at least, the viability of the counterfactual world can be
substantiated by hard facts. It will be up to other historians to
work out whether Darwin’s case is unique. The exercise of
imagining a world without his theory will be valuable if it
forces us to reexamine links between theories and wider
developments that we thought were inescapable. Much of our
intellectual baggage may be the product of historical accident
rather than the intrinsic conceptual framework of our
worldview. Abandoning the assumption that things had to
develop in the way they did forces us to think more carefully
about why they actually did turn out that way.

Those who assume that the constraints acting on scientists’
investigation are so rigid that they completely predetermine
the course of development invoke a wide range of factors,
empirical and social. There are determinists who think
everything is shaped by the logic of scientific discovery,
locked into a sequence of revelations about the true nature of
the universe. For example, given developments in astronomy
and mechanics, someone else would have discovered
Newton’s laws if Newton himself had not articulated them.
Given developments in the study of cells and plant breeding,
the concept of the gene would have emerged without the
inspiration provided by Mendel. But this positivistic view of
science sees as its greatest opponent a position that is equally
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deterministic from the opposite direction. According to the
social constructivists, the course of science is predetermined
not by the facts but by the preconceptions of the society
within which the scientists operate. Newtonianism was the
product of an ideology that modeled the world on the
machines that were transforming society. Genetics was
biology’s response to a society that wanted to breed better
plants, animals, and people. But surely the determinist cannot
have it both ways. What is determining science—the facts or
the ideologies? If one is the real driving force, the other is
powerless, and the fact that determinism has two mutually
incompatible foundations is probably the best reason for
questioning its validity. I am happy to hold the antagonists’
coats while they slug it out, because as a believer in
contingency, I think both types of influence are valid, but
neither is completely prescriptive.

DARWINIAN COUNTERFACTUALS

Darwinism is widely regarded as a prime example of a theory
that was bound to emerge when it did. I refer to this as the “in
the air” thesis—the idea that the idea of natural selection was
a natural expression of the way everyone had begun to think
at the time. If Darwin had not been there to articulate it,
someone else would have stepped into the breach, and events
would have unfolded just the same, except for the lack of the
catchy term “Darwinism.” Natural selection, however, was by
no means an inevitable expression of mid-nineteenth-century
thought, and Darwin was unique in having just the right
combination of interests to appreciate all of its key
components. No one else, certainly not Wallace, could have
articulated the idea in the same way and promoted it to the
world so effectively.
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My attack on the “in the air” thesis draws on the fact that the
determinism comes in two mutually contradictory forms.
Scientists who favor the positivist or realist version think that
the selection theory is a true representation of how nature
works, so as soon as the relevant components became
available, someone would slot them together in the obvious
way. The social determinists claim that Darwinism was a bad
theory accepted only because it was an extension of the
competitive ideology of Victorian capitalism. They believe
that scientists’ thinking has been distorted by their tendency
to view nature through spectacles tinted with the values of the
society in which they live. This position has been endorsed by
Marxists and by other left-wing critics of unrestrained free
enterprise who see this form of social Darwinism as the real
driving force of scientific thinking on the topic. Religious
critics offer a somewhat different ideological explanation
when they charge that materialism is the true source of
scientists’ enthusiasm for the selection theory. From T. H.
Huxley to Richard Dawkins, the “trial and error” aspect of
natural selection has appealed to those who seek to destroy
belief in a divinely ordered world.

The contradictions in the social determinists’ views on which
ideology produced the theory undermine their position. Even
if their disagreement could be resolved, the determinists
would still be at loggerheads over whether or not Darwinism
is a socially induced illusion or—as the scientists claim—a
true picture of the world. Regardless, the theory cannot be the
“inevitable” product of two entirely different influences.
Rather, there must be, at least occasionally, points in the
history of science where a new idea can appear unexpectedly
and have a significant effect on subsequent developments. If
Darwin was unique in the range of experiences he brought to
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bear on the question, and radical enough to follow an idea that
seemed outrageous to most of his contemporaries, then we
enter the territory of counterfactual history where it becomes
worthwhile to ask just how much difference it would have
made if he had not been there to write the Origin of Species in
1859.

Extreme Counterfactuals

I am not the first to suggest that Darwin switched the
development of science onto a different track, and some of
the proposed alternative scenarios are even more radical than
the one I shall explore. In Darwin’s Watch, novelist Terry
Pratchett and his scientific collaborators explore some of the
implications of the hugely popular Diskworld stories. Here
the wizards of the Unseen University have to make sure that
Darwin gets aboard HMS Beagle, because if he doesn’t, he
becomes a country vicar and writes a book entitled 7he
Theology of Species. This proposes that evolution is just the
unfolding of God’s handiwork, and it checkmates the search
for a natural explanation, thereby slowing down the advance
of science so that humanity becomes extinct because it can’t
face the challenge of the next ice age. Pratchett recognizes
that the Origin of Species was indeed a turning point, and his
counterfactual history does have the merit of seeing Darwin
as the key figure in the emergence of the selection theory. But
his alternative universe lacks plausibility because in our own
world there were many efforts to promote the idea that
evolution is designed by God. But they enjoyed only limited
success, and naturalistic theories soon overtook them. The
plural “theories” is crucial here, because natural selection was
not the only source of the drive toward a more materialistic
worldview. Many biologists promoted alternatives that they
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thought offered better explanations than natural selection,
leading to an episode known as the “eclipse of Darwinism.”

There is a slightly less dramatic alternative to the one
suggested by Pratchett that still ends up in a world without
evolutionism. Recalling his attitude toward the question of the
origin of new species just before he read the Origin, T. H.
Huxley wrote that he was so dissatisfied with both the
creationist and the evolutionary positions that he was inclined
to say “a plague on both your houses.” Although drawn
ideologically toward scientific naturalism, he found the
explanations of evolution suggested at the time unconvincing.
He was excited by Darwin’s theory not because he was
convinced of its adequacy, but because it showed that it was
possible to come up with plausible hypotheses on the topic.
Huxley’s skepticism about the prospects for a scientific
evolutionism allows us to imagine a universe even more
radically different from ours than the one I explore. He
claimed that most of the naturalists who had thought seriously
about the topic shared his frustration—so is it possible that
the emergence of a scientific evolutionism could have been
completely blocked without the input from Darwin?

If Darwin’s initiative really was that crucial to the whole
evolutionary project, the few other figures keen to promote
the idea—Herbert Spencer in Britain, Ernst Haeckel in
Germany—might have struggled in vain to get the scientific
community to take their non-Darwinian ideas seriously. In
such a world, areas such as classification, comparative
anatomy, and embryology would not be illuminated by the
search for common ancestors, and palacontology would have
remained a purely descriptive science. There would probably
be much less attention paid to these areas because they would
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not be seen as participating in a scientific revolution. More
attention would be paid to areas such as physiology and the
newly emerging biochemistry, which have always had the
advantage of offering practical applications.

We could be living in a world where the biomedical sciences
had advanced health care much more rapidly, but biologists
remained uninterested in the historical origins of the human
body. A surprising number of medical practitioners aren’t
interested in that topic even in our world—one can fix the
human body without knowing how it originated, which is why
there are many creationists within the medical profession. So
it is quite easy to imagine an alternative world where the
biomedical sciences flourished at the expense of
evolutionism. No doubt there are many who wish we were
living in this alternative universe, and not merely because of
the health benefits we might enjoy.

Here is a spectacular counterfactual history of biology, based
not just on different theoretical perspectives but also on
different research priorities. Scientists are drawn to areas
where they feel they can have an impact, and if evolutionism
had not seemed attractive, they would have put their energies
elsewhere. But is this alternative universe a plausible
counterfactual scenario? The claim that science might have
missed evolutionism altogether without Darwin rests on the
assumption that the kind of skepticism expressed by Huxley
was widespread in the scientific community. In fact, though,
Huxley was exaggerating in order to highlight the impact of
Darwin’s innovation. Naturalists had certainly been reluctant
to get involved in the development of an evolutionary theory
in the 1850s, but by this time little enthusiasm remained for
the idea of miraculous creation. In Germany especially, most
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biologists suspected that natural causes were at work, even
though they suspended judgment on what those forces were.
There was growing interest in an evolutionary perspective on
the fossil record. By the 1850s efforts were being made to
develop ideas about how evolution might work, most
obviously in Spencer’s enthusiasm for the pre-Darwinian
mechanism known as Lamarckism (the inheritance of
acquired characteristics).]3 Huxley’s skepticism was driven
by distrust of Lamarckism, even though he was generally
favorable toward Spencer’s social philosophy. But in this
respect he was unusual—even Darwin allowed some role for
Lamarckism. Events in our world after the publication of the
Origin of Species suggest that many scientists took the
Lamarckian alternative seriously until it was discredited by
genetics in the early twentieth century. If we imagine a
decisive effort to promote Lamarckism in the 1860s of the
non-Darwinian world, Huxley might have held back, but there
are good reasons to believe that many other scientists would
have been inspired by it.

A Non-Darwinian Evolutionism

My argument develops a suggestion made briefly by John
Waller that without Darwin, the non-Darwinian alternatives
would have had a clear run and might have become central to
the establishment of an evolutionary world-view long before
anyone else could make a convincing case for natural
selection.!* In our world, Lamarckism and the other
nonselectionist mechanisms were promoted largely in
response to Darwinism, as alternatives designed to limit the
apparent materialism of a theory based on random variation
and struggle. These nonselectionist theories actually
originated in speculations developed earlier in the century,
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especially in France and Germany. The powerful case for
transmutation mounted in the Origin of Species prompted
everyone to take the subject seriously and begin to think more
constructively about how the process might work. Without
the Origin, few would have paid much attention to Wallace’s
ideas (which were in many respects much less radical than
Darwin’s anyway). Evolutionism would have developed more
gradually in the course of the 1860s and °’70s, with
Lamarckism being explored as the best available explanation
of adaptive evolution. Theories in which adaptation was not
seen as central to the evolutionary process would have
sustained an evolutionary program that did not enquire so
deeply into the actual mechanism of change, concentrating
instead on reconstructing the overall history of life on earth
from fossil and other evidence. Only toward the end of the
century, when interest began to focus on the topic of heredity
(largely as a result of social concerns), would the fragility of
the non-Darwinian ideas be exposed, paving the way for the
selection theory to emerge at last.

To those who object that Lamarckism and the other
nonselectionist theories are simply wrong and could not have
become the foundation for an effective evolutionism, I have
two responses. The first is that they are no longer as
obviously wrong as they appeared only a couple of decades
ago. Modern evolutionary  developmental  biology
(“evo-devo”) has not endorsed Lamarckism as such, but it has
revived interest in many of the areas of study that were
associated with the nonselectionist theories. My second
response is that in the late nineteenth century, the inheritance
of acquired characteristics was used as the basis for much
valid scientific work. In many areas, one can explore the
implications of the idea of divergent evolution whatever the
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mechanism of local adaptation is presumed to be, Lamarckian
or Darwinian. So a good deal of late nineteenth-century
science could still go forward in a world where the selection
theory was not a serious contender. Even in our own world,
many scientists did not agree with Darwin’s focus on
adaptation as the sole driving force of evolution, a perspective
revived by evo-devo. Most evolutionists, especially the
Lamarckians, saw the development of the embryo as a model
for evolution and studied embryology as an integral
component of their effort to wunderstand how new
characteristics emerge.

The Copernican revolution offers an interesting parallel. The
idea that the earth revolves around the sun was explored in
the mid-seventeenth century, even though, by our standards,
there was no valid physical theory to explain how the planets
moved. There was a theory available before
Newton’s—Descartes cosmology, in which the planets
circulated in a vortex of subtle fluid. Although this turned out
to be wrong, it allowed a whole generation of scientists to get
on with the job of exploring the implications of
Copernicanism. Anyone who still thinks that the
non-Darwinian theories are simply wrong can see them as the
equivalents of the Cartesian cosmology—effective enough at
the time to allow for the exploitation of the basic idea of
evolution. But if we recognize that some aspects of the
non-Darwinian position have reemerged in modern biology,
the situation is even more interesting. The most extreme
anti-selectionist theories were certainly wrong and might be
regarded as blind alleys along which science was led
temporarily. But the wunderlying perspective was not
altogethe