
1

QUESTING SCIENCE

What science gets done?

Why do we do science? As a teenager, I took the answer for granted. 
We explore, as we have always explored, our own world’s peaks and 
rifts, forests and plains, as we clamor to explore other planets and 
comets. Now that I deal in science I know this cannot be enough, 
cannot tell us why we all are forced to learn science in school and 
insist that our children do too, cannot tell us why we spend so much 
of our financial resources and invest our hopes in science. With ex-
plorers there were always only a few, and yet with scientists we have 
now grown a vast abundance.

“Why,” my daughter asks at breakfast this morning, “why is it bad 
to drain marshes if it stops mosquitoes breeding?” Nowadays a quick 
web search with her rapidly shows how much science has accumu-
lated behind this query. We read online studies that summarize why 
drainage can be both good and bad, short term and long term, why 
every component in the natural cycle is linked into so many others 
that simple predictions don’t often work out. For every “why?” there 
are lines of Russian dolls stretching out to the horizon, waiting to 
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be opened up to reveal new chambers of information, each gleaned 
over decades of careful scientific investigation.

We take our science for granted . . . that scientists are everywhere 
around us, that their breed isn’t dying out or losing its way, or that it 
isn’t driving its convoys up blind alleys. We assume science will keep 
on trotting out its miracles that get ever further from our human 
experience, and deeper into imaginative territories. But how do we 
know it is in good shape? You pay for it in multiple ways, but do 
you care for it, do you nurture science? What science are you being 
offered, which fragments from the vast terrain?

Our societies have discovered that science is a powerful stimulus. 
It shocks and challenges us, it creates visionary ambitions, and its 
dopamine- fuelled lure is a natural focus for the human mind that 
loves “aha!” We trust scientific results that stand the brutal tests of 
criticism and time. We are so confident in this that we believe any 
self- aware civilization, anywhere in the universe, would agree with our 
own established scientific principles. On the other hand, the way that 
this self- aware civilization went about studying science would likely be 
completely baffling to us. The scientific system we have created is not 
a foregone conclusion. Ancient cultures did not have formal organiza-
tions to explore the natural world— instead it was left to the curious 
few who carved themselves temporarily safe niches within their soci-
eties. The construction of formalized institutions such as universities, 
around the world, which foster learning and organized discussion, is 
one of the many unremarked miracles of our current lives.

Just what science gets done is much more determined by our cul-
ture than is the objective truth of our science. The essential need for 
repeatability and testability in science means that any crack or flaw 
in the network of interconnected ideas is mostly quickly identified, 
but what we decide to expend our limited resources on within this 
infinite structure is not obviously clear.

Approaching the scientific enterprise from the outside, you might 
imagine that what gets done is formed on agreement between  leaders, 
or emerges from a sort of signposting by nature that is apparent to 
anyone looking dispassionately at each scientific subfield. My own 
discussions with public focus groups often bring out their belief that 
“surely someone is directing the entire science operation.” But the truth 
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is much more complicated, and far closer to the way we steer our econ-
omy, buffeted by inevitable fashions, gurus, and cycles of booms and 
busts caused by our social interactions. It is virtually impossible in any 
country to identify who made a decision to do this piece of science. On 
the other hand, most countries are effectively locked into competition 
to do the “best” science, by trying to identify it and fund it.

As I tried to answer my own questions about the web in which 
I am involved, I became ever more fascinated with accounting for 
why I do what I do, and surprised by what this investigation says 
might be usefully changed. This book tries to capture what influ-
ences the science that gets done, and why it matters. To do that 
we have to look at the motivations of everyone involved, beyond 
those of just the researchers themselves. The view I will elaborate 
is that it helps to consider the full ecosystem of science. Ecosystems 
help us see how chunks of the natural world balance themselves, 
through relationships between many natural organisms all at once. 
The different parts of the science system act similarly as interrelat-
ing organisms. Intense competition— not just between scientists, 
but between research journals that publish results, universities that 
house researchers, newspapers, governments, subject areas, and many 
other contestants— favors survival skills. The resulting ecosystem of 
science has its own personality and temperament, which leads it to-
ward a future that we might all want to have our own say in.

This book maps my own explorations, asking questions that both 
scientists and nonscientists have been confused by, and I am star-
tled to find are not well known. Although it has been useful to be a 
practicing scientist, this is not necessary to appreciate the stories that 
emerge. In their telling, we might actually understand what it is that 
our societies want scientists to do (figure 1.1).

In starting to map out the territories of this book I realized that 
there really is no good place to find a description of the way science 
actually works. This landscape turns out to be complicated, interest-
ing, and connected. And yet it should also influence how we read ex-
planations of scientific results, visions, funding, and ambition. Many 
of the issues I raise can be found in fragments, across blogs and let-
ters pages, and discussed by scientists, sometimes widely. However 
each minidebate is part of a wider frustration that I sense in scientists 
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themselves, of being trapped in a system not of their making. And 
even worse, they feel that they are powerless to modify this system, 
because its meshing cogs are so finely aligned that no change is in-
dependent of every other part. This book is thus also a stimulus to 
restore balance: for nonscientists to regain some insight and control 
into what happens with their funds, and for scientists to regain some 
insight and control into how it happens.

WHY SHOULD WE CARE?

We pay for science. We accept the tantalizing gifts it provides, though 
we are sometimes nervous about their effects or about their ethics. 
And science will frame our future, the future for our children, and 
the long, deep future for humans on this planet. On average we each 
pay only a few hundred dollars a year to support science, not very 
much compared to what we burn up just driving around. But this is 

Figure 1.1: The bargain of science.
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one of the best investments we make in our collective future, return-
ing far more than any other opportunity for our savings. How this 
investment is spent on our behalf is a very peculiar thing, and this is 
another story of this book. The increasing wealth of our societies has 
nurtured the growth of a new ecosystem, both insulated from and 
buffeted by wider forces across society, in which science is mined, 
amassed, archived, and expanded.

The book is planned as a survey, focusing on different parts of 
the system in turn to see how the overlapping spheres of influence 
mesh together to create a science ecosystem. I start with the science 
itself and show how scientists are fragmented between a pair of in-
terdependent roles. I also ask how realistically we can view science as 
its own ecosystem, and how this raises questions to consider about 
science. To ground our discussions I review motivations for doing 
science in chapter 3, using the lens of what scientists have thought 
most important over the past half century. In mapping the chains 
of influence, the next three chapters consider in turn how scientists 
present their newfound knowledge, how they hear about it from 
each other, and finally how we all across society get to hear about it 
through the media. These illuminate the flows that bind the spheres 
of knowledge, people, and media around scientists themselves. Later 
in chapter 7 I explore what resources go into science and who con-
trols where this money flows. How the people who make this all 
happen are shaped along the way is sketched out in chapter 8 to 
complete the survey of the overlapping spheres and their myriad in-
ternal competitions. In chapter 9, I pull all this together to consider 
how evolution in this landscape is responsible for its current situa-
tion, before making some suggestions about ways we might change 
it in the final chapter, offering tentative prescriptions. Rather than a 
polemical stance, my main aim is to describe what the state of sci-
ence really is and how it works.

I am a practicing scientist, and thus deeply implicated in the sys-
tem, but I had an early career in industry and so already approached 
research with one eye refracting the perspective of an outsider’s 
prism. My aim is to write as an outsider might look in, as a science 
sociologist of the mainstream, laying bare the construction of this 
science system. Popular accounts of science instead tend to focus on 
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larger- than- life personalities, early historical perspectives, and to lay 
out compilations of mythical and anecdotal stories to provide color 
and moral fables. I am going in a different direction, both because 
my theme is about the wider interactions, but also because I want to 
capture what we have now and where it might be going.

Along the way I find many questions whose answers I felt I ought 
to know. How many scientists are there in the world? How many 
physicists, chemists, biologists, or engineers? How many more or 
less will there be in ten years? Of the thousands of papers published 
each day, why do a few get into our newspapers and Twitter streams? 
Who chooses for us, and why? Who chooses what sort of science gets 
done? What do scientists read? How do they choose what science to 
do? Are there too many biologists in the world, or too few? What 
sets the size of a science conference? These are not part of my back-
ground knowledge, nor that of most scientists.

Science is in rude health, never having been better funded or pro-
ducing more results. Any system has its flaws though, and in science 
many are well known: influences of money and self- interest, sporadic 
scandals of distorted or false data and conclusions, sensationalisms of 
wild hype or wild personalities, distorted reporting from the media 
circus, or individuals stealing credit. All these are persistently aggra-
vating to the cause of science, but they do not fundamentally under-
mine it because of the self- correcting way that it works.

However another set of deeper worries will emerge from my sur-
vey here, ones that are an implicit part of the system of science itself. 
The contested interactions that are integral to the science ecosystem 
are inflating competition between its different components. This 
ever tightening set of global competitions skews how the system 
works and evolves. Through this book, I hope to show why I am 
no longer quite so convinced about the globalization of science and 
why I believe science might be expanding too much. These compe-
titions have other effects that will become apparent, such as reduc-
ing the diversity in how science is funded and appreciated. All these 
pressures focus on the scientist, who, contrary to conceptions of airy 
independence from societal pressures, is at the nexus of some of the 
most intense global struggles. But to start at the beginning, we first 
need to ask what we mean by science.
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