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According to Stefan Collini, ‘Universities provide a home for attempts 
to extend and deepen human understanding in ways which are, 
simultaneously, disciplined and illimitable’ (Collini, 2012, What 
Are Universities For? London: Penguin, p195). I like this working 
definition and would say it works very well for all the institutions 
in which I have been fortunate enough to research and teach. 
Certainly, it describes Durham very well, a university which prides 
itself not just on the structured nature of its academic Disciplines 
– and the rigorous intellectual training they provide – but also on 
its desire to address questions of great significance that cannot be 
contained by disciplinary boundaries. And within Durham it is our 
Research Institutes, including very notably the Institute of Advanced 
Study (IAS), which provide a home for thinking and discussion 
about ‘the illimitable’, or for pushing the boundaries of human 
understanding in ways which allow us all to see the world just a bit 
differently and more acutely.

The Institute of Advanced Study is now ten years old. It has 
advanced a lot of thought in its first decade, brought together many 
new acquaintances and now old friends to help us think through 
Structure, Scale, Evidence, Emergence, Light, Time, Futures, Water, 
Modelling, Being Human and more. Its Fellows come from all round 
the world, carrying the torch not just for scholarship from visual 
culture to physics, or from geography to biology, but also, we hope 
and believe, for the IAS itself and Durham University. Now is the 
time to move on, to rethink and to build on a wonderfully successful 
first decade. New intellectual challenges lie ahead that the IAS 
will help Durham and others to think through. New friendships 
will be made through the IAS’s base in Cosin’s Hall, right in the 
heart of historic Durham. And through the IAS, and our academic 
Departments and Colleges, historic Durham will be reenergised as  
a modern globalised University, proud of its past and excited about 
its future contributions. More power to its elbow – and happy 
birthday to the IAS.

Stuart Corbridge

This book has benefited from the efforts of many. The chapter 
authors carefully reviewed each IAS theme year to bring out 
examples of the stellar research produced by the IAS Fellows and 
Durham academics. It was challenging to represent the complex 
ideas that emerged across such a wide range of disciplinary areas, 
and we hope that our College of Fellows and Durham colleagues  
will forgive the inevitable oversimplifications of their work. Robin 
Hendry and Nancy Cartwright kindly provided some key insights, 
and special thanks are due to Nick Saul, who nobly agreed to read 
and comment on all of the chapters. Linda Crowe, as always, 
provided magnificent administrative support to the project.  
The IAS team is also immensely grateful to our Development Board 
members, Michael Stephenson and Stephen Gardner, for the 
generous funding that made the production of this book possible. 
We hope that it will serve its purpose as an emissary for the IAS,  
and for the transformational interdisciplinary research supported 
by Durham University.

Veronica Strang
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A  DECADE OF  
INTERDISCIPLINARITY

VERONICA STRANG

TRANSFORMING THE  WAY WE TH INK 

INTRODUCTION
THE  VALUE OF  COLLABORATION 
‘So Dawkins is quite wrong’, concluded the philosopher of science, John Dupré, in his 
contribution to our very first lecture series in 2007, Legacies of Darwin, ‘evolution functions at 
least as much through altruistic cooperation as it does through selfishness’.1 Since this 
introductory series, Durham’s Institute of Advanced Study (IAS) has remained dedicated to 
producing such transformational thinking, and its capacity to do so is founded on a similar 
recognition: that cooperation is as vital to intellectual progress as competition. 

Founded in 2006, the IAS was one of the first such wide-ranging interdisciplinary research 
institutes to be established in the UK. Today, it has an international reputation for its work in 
fulfilling the creative and practical potential of collaboration across the academy. The purpose 
of this book is not merely to mark the IAS’s decennial milestone, but also to reflect on how its 
activities support the University and the wider academic community in our collective efforts to 
realise the potential of interdisciplinary research. 

To strengthen this area in Durham, the IAS was given a three-part remit composed of 
internationalisation, interdisciplinary research development and public engagement. Its primary 
role is to act as a flagship for the University, heightening its international visibility and its 
linkages with scholarly institutions around the world, and bringing leading scholars to Durham 
to engage with and promote the University’s research. Its core activities are directed towards 
fostering and supporting interdisciplinary collaborations, both within this growing international 

network and across Durham’s departments, 
schools, institutes and centres. The IAS also 
plays a major role in external engagement, 
showcasing the University’s interdisciplinary 
research to a range of groups, including 
policy and decision-makers, public 
audiences, local and regional communities, 
and the academy as a whole. 

The IAS is composed of several key elements: 
a small team of internationally respected 
academics (comprised of a full-time 
Executive Director, and three part-time 
Co-Directors drawn from each of Durham’s 
faculties); light but highly effective 
administrative support; and – of particular 
importance for international visitors – the 
historic and beautiful Cosin’s Hall, a former 
Bishop’s residence situated on Palace Green 
between Durham’s medieval Cathedral and 
Castle. Further stalwart backup is provided by 
the University’s colleges, who provide both a 
domestic base and a wider interdisciplinary 
community for the IAS’s visiting Fellows.  

Figure 0.1 
Institute of Advanced Study, Cosin’s Hall. 
PHOTOGRAPH: VERONICA STRANG.
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The Institute now administers four Fellowship schemes: its original scheme for distinguished 
international visitors; two smaller schemes – the Addison Wheeler and Christopherson-Knott 
Fellowships – and, since 2011, a major scheme funded by the European Union, which locates 
visiting Fellows directly in Durham’s departments. 

The IAS Fellowships lie at the centre of the Institute’s activities. Each year, through a 
combination of nominations and applications, the IAS brings together up to twenty 
distinguished researchers from around the world and across the disciplines, and provides them 
with offices in Cosin’s Hall. Two cohorts, of nine to ten Fellows each, visit Durham for three 

Figure 0.2 
Durham University’s Palatine Centre. IMAGE COURTESY OF DURHAM UNIVERSITY.

months, coinciding with the University’s first two terms. They therefore have a substantial 
period of time in which to integrate with the University’s academic community and to make the 
most of the ‘away from the normal demands’ space that the Institute provides for them, and for 
Durham’s own academics.  

It is this capacity to create an environment away from everyday constraints, in which 
conversations across disciplinary divides can develop and flourish, that underpins the IAS’s 
success. An inspiring architectural space at the heart of the World Heritage site is a crucial part 
of it, but Cosin’s Hall is above all a social space in which the IAS’s foundational principles of 
equality and mutual respect, and its commitment to encouraging free thinking and lively 
exchanges of ideas between disciplinary areas, is manifested. It is this that most fully enables 
the experimental and creative interdisciplinary research for which Durham is now well 
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recognised internationally, and which leads many Fellows to comment, in their End-of-
Fellowship reports, that the experience has ‘transformed the way they think’. 

The IAS Fellows work (loosely) within an annual research theme. The annual themes are a 
distinctive part of the IAS’s approach, and they engage directly with some of the most urgent 
issues of our time. In this sense, the IAS’s work over the last decade provides an invaluable and 
uniquely Dunelmian commentary on the contribution of interdisciplinary thinking to the 
transformations of knowledge and the transformation of the world in which we live. The annual 
research themes are also carefully chosen and developed to achieve a fine balance between 
providing a topic sufficiently well-defined to ensure that researchers start with some intellectual 
common ground, while also being broad enough to include all disciplinary areas, and to provide 
ample freedom and creativity in what researchers choose to do. 

The collaborative potential of this approach is 
evident in the chapters of this book, which 
offer brief accounts of each annual theme 
year: The Legacy of Charles Darwin; 
Modelling; Being Human; Water; Futures (for 
two years); Time; Light; Emergence and 
Evidence. Though necessarily brief – there is 
not sufficient space to mention all activities 
– the chapters show how each theme makes 
a specific contribution to particular areas of 
interest, and to complex contemporary 
challenges: for example, environmental 
issues; rights in relation to water; ways of 
understanding the Universe; and the use of 
evidence in policy development. But a more 
subtle narrative emerges too, about the way 

that ‘thinking together’ creates theoretical concepts and methods enabling connections across 
themes. Explorations of people’s cognitive and affective responses to water draw upon the 
evolutionary ideas that were the focus of the first year. Understandings of the movement of 
light, especially on a cosmic scale, turn out to be intimately linked to specific concepts of 
temporality. Modelling provides a basis for ideas about emergence, and has multiple 
implications for the representation of evidence. It appears that the sharing of multiple 
disciplinary perspectives not only encourages transformations of ideas within specific topics, 
but can also carry illumination from one complex issue to another. In this sense, the themes – 
and thus the chapters – have something to say to each other, as well as providing a sense that, 
over time, the IAS has supported the emergence of new ways of thinking and developed new 
ways to take these forward. 

The IAS’s annual themes are supported by a range of sub-theme activities planned in advance 
by researchers across the University, and often involving discussions with visiting Fellows 
before they arrive. While they are here, the Fellows work with each other and with Durham 
academics, both on their own research and – hopefully – in developing further interdisciplinary 
collaborations. The result, over the last ten years, has been a stream of exciting projects 
bringing diverse and sometimes surprising disciplinary partnerships into being. Once 

Figure 0.3 
The IAS’s Navigating Interdisciplinarity 
workshop. PHOTOGRAPH: VERONICA STRANG.

successful collaborative relationships have been established, it is much easier for the 
participants to embark upon further work together. Many of the research projects initiated with 
the support of the IAS have ‘grown up and left home’, going on to develop new stages, new 
projects and new directions. In this sense, the Institute is a wellspring which continues to 
irrigate Durham’s interdisciplinary research development. 

The fruits of these endeavours are communicated to different audiences in a variety of ways. 
The IAS hosts numerous academic workshops and conferences, sometimes involving policy 
and other decision-makers, as well as other external partners. It organises several major public 
events each year: for example, its regular London events, in which leading figures participate in 
public panel discussions relating to the current IAS theme, have become a highly popular 
annual reunion for Durham alumni. This reunion benefits greatly from the kindness of Michael 
Izza who, as Chair of the Institute of Chartered Accountants, generously hosts the occasion at 
the ICAEW’s beautiful Hall in Moorgate Place. And, back in Durham, there is the prestigious 
King Hussein Lecture; public debates at the Durham Book Festival; and other local and 
regional partnership events.

The Institute organises several popular  
public lecture series every year: each of its 
visiting Fellows gives a public lecture  
(as well as writing a piece for the Institute’s 
online journal, Insights, or working on a 
collaborative publication with Durham 
colleagues) and the IAS also invites other 
major researchers to give lectures in relation 
to its annual theme. The diverse research 
activities at the IAS produce a stream of 
publications (books, journal articles, reports, 
advisory documents) and other outputs  
(such as paintings, sculptures, sound 
installations, CDs and photographs).2 In 

addition to publishing Insights, the IAS supports (in partnership with Ustinov College) a 
post-graduate interdisciplinary journal, Kaleidoscope, and a range of podcasts, blogs and 
tweets. The Institute also publishes occasional works exemplifying interdisciplinary ideas, such 
as the 2009 book, Thinking about Almost Everything, edited by its first Executive Director, Ash 
Amin, and Co-Director Michael O’Neill.3 

LEADING INTERDISCIPLINARY RESEARCH
In the process of establishing the IAS and its other more specialised interdisciplinary research 
institutes,4 Durham has learned a great deal about the challenges and opportunities of 
interdisciplinary collaboration. It is clear that bringing different disciplinary areas together into 
productive synergy is a complex and far from easy process. There are many intellectual 
challenges: as well as having diverse ‘objects of study’, disciplines have widely varied 
theoretical frameworks, methodologies and modes of analysis. The range of what they consider

Figure 0.4 
IAS Debate at The Durham Book Festival, 
2014. PHOTOGRAPH: VERONICA STRANG.
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to be ‘data’ or ‘evidence’ is equally broad. For some, it is primarily material: particles, cells, 
chemicals, organic and inorganic processes; cultural artefacts; monuments; landscapes. For 
others, the emphasis is on text, visual images, observed behaviours, rituals, or stories. Thinking 
about how cultural and material worlds intersect and how sciences meet the arts, and 
developing shared as well as specific research questions, requires thoughtful and confident 
engagement. Interdisciplinary engagement is often ‘transformational’ but such transformation 
can also rock the boat: it confronts the participants with what Meyer and Land call ‘troublesome 
knowledge’5 which may require researchers to rethink their (sometimes long-cherished) beliefs 
and assumptions, and to adopt new theories, methods and forms of communication.  

In a highly competitive and uncertain academic environment, there are also social, political and 
economic impediments to interdisciplinary research. Collaborating across disciplinary 
boundaries means overcoming stereotypes and perceived disparities in the status of different 
disciplinary areas. It also means finding ways around differential access to funding, and 
requires participants to deal with emotive questions about whether interdisciplinary research 
will affect their capacity to build successful disciplinary identities and career paths. 

The IAS makes no attempt to dissolve disciplinary identities, believing, instead, that people 
collaborate more confidently from secure and definable intellectual foundations. Confidence  
is important, in particular because interdisciplinarity can be subversive both intellectually and 
politically. However, the environment at the Institute does encourage disciplinary boundaries  
to become porous – supporting the giving and receiving, the translation of disciplinary 

languages and the learning of new 
perspectives. A strong commitment is needed 
to eschew the self-interest often valorised 
within such a competitive milieu, and to work 
instead towards common goals and mutual 
benefits. The social cohesion made possible 
by the University’s distinctive institutional 
character, and its ‘across the board’ 
disciplinary strengths, make it possible to 
encourage levels of interdisciplinary 
collaboration in Durham that are generally 
impossible to achieve in much larger, more 
fragmented universities. 

There is no doubt that successful  
creative collaboration depends on positive 

social as well as professional relationships. At a personal level, joint research demands trust:  
a willingness to venture beyond familiar territory and to welcome others into one’s own.  
It demands time and intellectual generosity, benefiting greatly from relaxed social  
engagement and – in particular – from what could be termed ‘play’, which frees up energy  
and sparks imagination.6 

Resisting the grimness of contemporary austerities, the IAS therefore strives to create a space 
in which its inhabitants have ‘permission’ to enjoy ideas, and to experiment freely. As one 
Fellow observed, ‘the IAS is posh on the outside, but fun on the inside’. Its capacity to make a 

Figure 0.5 
IAS Fellows at the Bowes Museum. 
PHOTOGRAPH: VERONICA STRANG.

creative and productive space is greatly 
supported by the friendly academic 
community provided by Durham University 
and its colleges. It is these vital social as well 
as intellectual ingredients that allow collective 
research endeavours to move beyond mere 
parallel disciplinary lines (which is what 
happens most often in putatively 
interdisciplinary contexts) into work that is 
genuinely interdisciplinary and constitutes 
much more than ‘the sum of its parts’. 

As well as providing a positive and energising 
environment, the IAS also carries out a range 
of practical activities to support 

interdisciplinary research. It initiates research conversations, either in response to calls from 
funding bodies or simply to assist researchers hoping to develop their own projects. It hosts 
seminar series and workshops aimed at taking preliminary research ideas forward. It offers 
advice and feedback on project proposals at each stage of development, sometimes 
conducting mock funding interviews and so forth. One of the major advantages of bringing 
leading international researchers to the Institute is that, as well as bringing cutting edge 
research into conjunction with that being carried out in Durham, they also bring with them a 
wealth of research experience which their time at the IAS makes available to early career 
researchers and post-graduate students across the University. 

When the IAS was first established there was a paucity of knowledge on how to support 
interdisciplinary research in the academy. Over its first decade, the Institute has maintained a 
reflexive analysis of its own efforts to do so, accumulating knowledge to the point where it now 
makes a notable contribution to international efforts in this area.  Analysing the structures and 
cultural approaches that support successful interdisciplinary research development, as well as 
fostering the research itself, has therefore been an increasingly important part of the IAS’s 
activities, allowing the Institute to ‘grow’ an additional, reflexive area of expertise which now 
forms a key part of its strategic development. In the last few years, it has initiated several 
activities and projects to articulate and share the knowledge that it has gained. For example, it 
runs a regular workshop with its visiting Fellows and Durham researchers. Navigating 
Interdisciplinarity 7 provides the participants with an overview of key issues in interdisciplinarity, 
takes them through how these are manifested at each stage in a research project, and suggests 
some useful ways of navigating the process. This training has been offered to post-graduate 
students internationally, via the University’s European outreach, and is also available to 
Durham’s doctoral training centres. 

The IAS also contributes to wider debates about how interdisciplinary research can be 
supported institutionally. An article commissioned by the Leadership Foundation8  
proposed a fresh approach to interdisciplinarity, suggesting that, rather than imagining it as  
a ‘superstructure’ or ‘bridge’ connecting separate disciplines, we should re-conceptualise it –  
or rather recognise it – as the common intellectual core that lies at the foundations of  
the academy. 

Figure 0.6 
Durham Bluff, IAS Fellows’ team, 2013. 
PHOTOGRAPH: VERONICA STRANG.
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ENDNOTESFollowing this critical strategic direction, the 
IAS recently responded to an increasingly 
urgent need for the academy to articulate 
better ways of evaluating interdisciplinary 
research. It initiated a collaborative workshop 
in March 2015, involving representatives from 
UK funding bodies, as well as the Higher 
Education Funding Council for England 
(HEFCE) and experts from a number of 
universities, to discuss the key criteria of 
assessment, and in July 2015 published the 
output of this exercise, Evaluating 
Interdisciplinary Research: a practical guide.9 
This attracted considerable national and 
international interest (for example from 
Nature 10 and Chinese Social Science 

Today 11). Recognised by Nature as ‘a way to make a small university shine on the world stage’, 
and cited by HEFCE’s Head of Policy12 as ‘an important contribution to the debate’, the IAS’s 
guidelines have given a lead to multiple emergent efforts, in funding bodies and publishers 
around the world, to find ways not only to evaluate interdisciplinary proposals, projects and 
outputs, but also recognise and valorise what constitutes successful interdisciplinary research. 

The IAS has therefore helped to strengthen Durham’s reputation as a leading university which, 
as well as producing excellent disciplinary research, also knows how to bring disciplinary 
knowledges together in a truly transformational way. Over the last ten years, aided by the 
unique environment that the University provides, the IAS has thus developed from being an 
interesting internal experiment into a flagship institute that has gained widespread recognition 
internationally for Durham’s special achievements in this area. 

This recognition enables the Institute to give substantial support to the University’s international 
outreach activities and, in turn, to ‘bring the world to Durham’. The IAS’s first Fellowship 
applications came from four countries; they now come – in ever larger numbers – from nearly 
thirty different countries, and from top-tier academic institutions. IAS Fellows return home as 
friends and as enthusiastic ambassadors for the University. Best of all, they come back to 
Durham whenever they can, and many remain involved in the projects and ideas generated  
at the IAS. Our first ten years have therefore created an important legacy, forging links between 
Durham and leading individuals and institutions around the world. It has also been an 
extraordinary adventure and, as we pass the milestone marking the IAS’s first decade, we  
know that the challenge will be to make our second decade equally – or better still – even  
more exciting.

Figure 0.7 
IAS Fellow Penny Harvey at the institute’s 
Navigating Interdisciplinarity workshop. 
PHOTOGRAPH: VERONICA STRANG.
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As E. O. Wilson’s exasperated praise suggests, what is most remarkable about Darwin is that, 
despite lacking the benefit of later scientific understandings of population genetics, cell 
structure and function, and the laws of inheritance, and often in the face of opposition, many  
of his conjectures about the specifics of evolution were essentially correct. This prescience is 
one reason why his legacy has been so productive, even though it took a long time for some of 
his insights to become widely accepted. How could highly complex features of organisms, such 
as eyes and brains (which he called ‘organs of extreme perfection and complication’) have 
evolved through a mechanism as crude as survival of the fittest? His answer was simple: lots of 
time, many generations, and useful intermediate forms. Over the past 150 years, palaeontology, 
comparative zoology and molecular genetics have provided abundant confirmation that this is 
the correct answer. 

Darwin’s theory of sexual selection is an excellent example of the ‘slow burn’ of his legacy.  
In The Descent of Man and Selection in Relation to Sex,5 Darwin solved a problem that he had 
set himself in formulating his theory of evolution. Even more puzzling than the complexity of 
eye or brain, readily interpreted as adaptations aiding survival, were the apparently functionless 
flamboyant displays of many species, such as the peacock’s tail and the mandrill’s brightly 
coloured face. Darwin was at first perplexed, writing to a colleague that ‘the sight of a feather in 
a peacock’s tail, whenever I gaze at it, makes me sick!’6  How could such characteristics aid 
survival? The answer is that they do not, and Darwin’s insight was that they don’t need to, as 
long as they promote the production of progeny. His theory of sexual selection therefore 
recognised a second imperative: after satisfying the imperative of survival, organisms must 
reproduce if they are to leave an evolutionary legacy. Rather than benefiting the individual’s 
survival, genes for peacock displays benefit themselves. As Richard Dawkins later made very 

Legacies tend to provoke squabbles. This can be distressing for the heirs, but in an intellectual 
sense it is no bad thing. Lawyers prefer wills that are utterly pedantic, because they minimise 
the scope for squabbling. As wills go, On the Origin of Species2 is exceptionally long, and 
contains enough uncertainty to keep Jarndyce and Jarndyce busy for centuries. This, of 
course, is because Darwin did not wish to be didactic. He was – while framing a general answer 
to where we came from – equally concerned with setting out many detailed questions about 
how and why. These details have indeed kept scientists busy ever since, but Darwinian theory 
has also had a broader impact across disciplines. The IAS’s first annual research theme 
therefore explored not only the scientific, but also the historical, philosophical and cultural 
ramifications of Darwin’s legacy, and the interactions between them. 

DARWINIAN SCIENCE
Darwin’s impact on science has been extraordinary. Contributing to the IAS’s journal, Insights, 
Robert Walker pointed out that,  ‘Modern biological science traces so much of its underpinning 
back to Darwin that the United States National Aeronautics and Space Administration (NASA) 
defines life itself as “a self-sustained chemical system capable of undergoing Darwinian 
evolution”’.3  Hence, ‘nothing in biology makes sense, except in the light of evolution’.4 Thus it 
is Darwinian evolutionary theory, and the neo-Darwinian synthesis, that enable us to 
understand the history, dynamics and complexity of life on Earth. 

‘The man was impossible – he was always right.’  
E. O. Wilson1

Figure 1.1 
Darwin’s Tree of 
Life, by Stephen J. 
Johnson. Derived 
from Charles Darwin’s 
I Think sketch, 
Notebook B, 1837.
REPRODUCED BY KIND 
PERMISSION OF CAMBRIDGE 
UNIVERSITY LIBRARY. 

Figure 1.2 
Modern  
Phylogenic Tree.
COURTESY OF DAVID HILLIS, 
DERRICK ZWICKL AND ROBIN 
GUTELL, UNIVERSITY OF TEXAS.
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than about ‘the Descent of Man’, suggesting that special evolutionary rules apply to 
humankind. For example, a common statement about human evolution (even by some 
biologists) is that it has stopped. This is not true, as IAS Fellow Bryan Cullen explained in his 
paper Rapid and Ongoing Darwinian Selection of the Human Genome.9 Although culture and 
human inventiveness provided new ways for our species to adapt more rapidly, non-genetically, 
to environments, and enabled human populations to inhabit almost every region of the globe, 
molecular genetics provides clear evidence of ongoing genetic evolution. Cullen comments that 
‘humans have not only undergone positive selection for genetic mutations and biological 
properties that distinguish humans from apes, but have also undergone substantial positive 
selection since the dissemination of the human species out of Africa some 75,000 years ago.’

For example, researchers have discovered a mutation on chromosome 17 associated with 
reproductive success: women with the H2 variant produce more children than those with the 
H1 allele.10 Thus the H2 gene is spreading, changing the genetic composition of modern-day 
populations. Geneticists have now sampled many human populations, finding ample evidence 
that adaptive genetic evolution is ongoing, and that genes vary in ways that show they have 
changed rapidly in the last few thousand years. These changes are not due to the random drift 
that can happen when the variants are adaptively neutral: many have important functions, for 
example in providing resistance to infectious diseases such as HIV and Ebola. 

The dynamic interplay between the processes of cultural and genetic change is studied by the 
relatively new field of gene-culture co-evolution, an active area of research at Durham, and one 
that exemplifies the benefits of interdisciplinary collaboration. Theoretical work has produced 
mathematical models demonstrating the potential for cultural phenomena to drive genetic 
evolution, from the effects of female infanticide on genes affecting birth sex ratios, to the role  

Figure 1.4 
Mother and Children, 
by Hippolyte (Paul) 
Delaroche. 
© THE WALLACE COLLECTION.

explicit, individual survival matters to evolution only insofar as it determines how well the 
replicators (genes) are propagated.7 We are mortal, but our genes may persist. 

Why did it take so long for Darwin’s key insights to be accepted? Nick Wade, writing in The New 
York Times in 2009, points to several factors.8 First, Darwin was simply an exceptional scientist, 
ahead of his time. His genius was founded on painstaking observation. He was a great natural 
historian who showed that natural history is not just stamp collecting (with apologies to 
philatelists). To him, the point of doing natural history was to reveal the workings of the natural 
world and the process of evolution. To this end – demonstrating the value of interdisciplinary 
thinking at an individual level – he studied widely as well as deeply: fossils; animal and plant 

breeding; anatomy; behaviour and ecology 
(though the latter term was coined 
subsequently). Part of his legacy is 
cognizance of the need to know a lot about 
organisms, their behaviour and ecology, in 
order to construct appropriate tests of 
evolutionary theory.  

Wade also observes that Darwin benefited 
from not having to write grant proposals, but 
had the time to think ‘deeply about every 
detail of his theory for more than 20 years 
before publishing On the Origin of Species’ 
(no doubt he would have been a great 
advocate of IAS Fellowships). Rather than 
dismissing objections, he considered them 
carefully until he found an answer, and he 
was intellectually tough, not allowing 
uncomfortable implications, like the lack of 
purpose in evolution, to distract him from the 
truth of his observations. Such observations 
may have been, and perhaps to some extent 
remain, unpalatable to some cultural 
sensibilities, but they are no less true for it. 
As Wade puts it, ‘The yearning to see purpose 
in evolution and the doubt that it really 
applied to people were two nonscientific 
criteria that led scientists to reject the 
essence of Darwin’s theory.’

CARRY ON EVOLVING
We now know that Darwin was right about both the purposeless nature of the evolutionary 
process and its application to the human case in particular. Even so, many people still prefer 
the idea that evolutionary theory has more to say about the evolution of non-human species 

Figure 1.3 
Mandrill at Le Centre International de 
Recherches Médicales de Franceville 
(CIRMF), Gabon. 
PHOTOGRAPH: JOANNA SETCHELL.
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selection. But vaccination is potentially an evolutionary selection pressure on the diseases 
themselves. The challenge it presents to pathogens could cause them to evolve in ways that 
may make them even deadlier, thereby re-invigorating selection on host immune systems, as 
has recently been found in the case of an infectious disease of chickens.13 So, however clever 
humans are, they cannot always outwit the evolutionary process. Or as Francis Crick put it, 
‘evolution is cleverer than you are’.14 Nevertheless, understanding evolutionary dynamics gives 
us the potential to find solutions to the problem of infectious agents, and even to exploit them. 
And so we come full circle, with biological evolution provoking cultural invention.

INTERDISCIPLINARY CONSIL IENCE
The interdisciplinary field of evolutionary social science makes clear that, rather than providing 
competing explanations for human behaviour, evolution and culture are interacting processes 
that mutually influence one another’s direction. On the one hand, culture often sets up entirely 
new selection pressures, influencing the direction taken by biological evolution. On the other, 
our naturally selected predispositions are likely to 
influence the directions in which culture travels 
and limit the forms that it takes. Evolutionary 
medicine has mined the rich vein of this idea to 
discover how, for instance, evolved taste 
preferences can discourage humans from eating 
healthily – and better understanding of our 
deleterious predilections may enable us to do 
something about them. 

The idea that culture tends to gravitate towards 
certain structures, norms and ideals, influenced 
by a variety of factors, including our evolved 
psychological dispositions and cognitive 
constraints, has become known as ‘cultural 
attraction’.15 A popular example is the way that 
the attractiveness of juvenile features (relatively 
large, rounded heads with large eyes and small 
noses) has driven the cultural evolution of teddy 
bears (compare the original offering by 
manufacturers such as Steiff with more recent 
bears), Mickey Mouse (from his pointy-nosed, 
small-eyed origin to the cuter version of later 
films) and even lap dogs (via culturally prescribed 
artificial selection). Common features of human 
languages may also have arisen convergently or 
in parallel due to cognitive constraints. It seems 
that we cannot understand human culture 
without understanding human cognition, and 
vice versa.

Figure 1.5 
Many communities, such as the Fulani people in Niger, continue to rely on pastoralism. 
PHOTOGRAPH: ILRI/STEVIE MANN, 2006.

Figure 1.6 
Princess Ekaterina Golitsyna (1720-
91), by Louis-Michel van Loo. 
COURTESY OF PUSHKIN MUSEUM, MOSCOW, RUSSIA / 
BRIDGEMAN IMAGES.

of yam cultivation in selecting for sickle-cell anaemia and its beneficial side-effect of resistance 
to malaria.11 

A classic example, for which there is also strong evidence, is the link between pastoralist 
lifestyles involving the consumption of milk or milk products, and retention into adulthood of a 
physiological capacity to digest the milk sugar, lactose. Adults in most mammal species do not 
digest the lactose (sugar) in dairy products effectively. This is true for many humans too, but it 
is variable: some populations have a high frequency of persistence of lactose digestion into 
adulthood. The proportion of adults with a genetic predisposition for lactose tolerance correlates 
with a history of pastoralism, and careful work by biological anthropologists has shown that – 
over thousands of years – the cultural practice of pastoralism has selected for this gene.12

So it seems that human culture has not overridden natural selection. As long as the facts of  
life – infectious disease and sex to name two critical ones – continue to apply to humans, our 
destiny will lie partly in the evolutionary process essentially as Darwin conceived it. We now 
have vaccines against diseases such as TB, and vaccination has saved millions of human  
lives: in doing so, this cultural practice is likely to have affected the genetic composition of 
future generations. 

Darwin wondered about the evolutionary effects of medicine, including smallpox vaccination, 
and whether it might create human populations less resilient to the challenges of natural
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scientifically and politically: he was a staunch monogenecist, and he was an abolitionist. Both 
considered Darwin’s criticisms of slavery, while Paul Weindling21 explored ‘racial hygiene’ – one 
of the darkest chapters in the history of things done in the name of Darwinism.

Figure 1.7 
Cutting the  
Sugar-Cane, by 
William Clark. 
COURTESY OF THE JOHN 
CARTER BROWN LIBRARY AT 
BROWN UNIVERSITY.

Social and biological sciences tend to ask different questions about humanity, but where their 
questions overlap and scholars debate issues of common interest, conceptual clarity is vital to 
ensuring productive interdisciplinary engagement. It is sometimes assumed that evolutionary 
explanations are necessarily deterministic, because they assume a causal role of genes, and 
such determinism is criticised for being simplistic. This, however, is a misunderstanding based 
on the conflation of different sorts of causes. A prominent heir of Darwin’s, Ernst Mayr, outlined 
this misunderstanding in a classic paper on the distinction between proximate and ultimate 
causes in biology. Modifying the Aristotelian classification of causes, Mayr argued that:

(Ultimate causes) are causes that have a history and that have been incorporated into the 
system through many thousands of generations of natural selection.

(P)roximate causes govern the responses of the individual (and his organs) to  
immediate factors of the environment while ultimate causes are responsible for the 
evolution of the particular DNA code of information with which every individual of every 
species is endowed.16

This distinction is crucial to consilience between social and biological science, as it clarifies 
their domains of study and the relationships between their concepts, and removes a blockage 
to constructive interaction between disciplines. The distinction is often referred to as that 
between ‘how’ and ‘why’17: to answer how a characteristic (such as kindness, for example) 
develops and is expressed in an individual, is to give a proximate explanation. To answer why 
that characteristic exists is to give an ultimate explanation. Ultimate explanations therefore 
address the reasons why particular characteristics or predispositions evolved, whereas 
proximate explanations address how they develop and are expressed in the individual, and 
what factors influence that expression (genes, culture, environment, and epigenetic processes).  
Much unnecessary debate and confusion can be avoided when we make this conceptual 
distinction.18 In essence, we do not need to decide between evolutionary and cultural 
explanations for particular phenomena, because they are different kinds of explanation.  
To suggest that a trait such as kindness evolved does not conflict with the idea that its 
development and expression in the individual is strongly influenced by experience, culture and 
context; nor does it suggest that there is any simple one-to-one mapping from genes to 
behaviour. A gene may influence the expression of a behaviour without determining it. 

DARWIN IN  SOCIETY
Although there are aspects of Darwin’s legacy that have been problematic, Darwin is not to 
blame for them, and would no doubt have cut off some of his would-be heirs without a penny 
had he been around to witness their distortions. Some misconstrued the idea that humans had 
evolved, as meaning that different human ‘races’ represented evolutionary stages on the way to 
perfection. Indeed, most of Darwin’s contemporaries believed that human races were distinct 
species (the theory of ‘polygenism’), a pernicious influence on some early anthropological 
thinking and a convenient view for the slave trade. In contrast, modern genetic studies have 
shown that racial categories have little to do with biology and are instead social constructs. IAS 
Fellows James Moore19 and Penelope Deutscher20 demonstrated that Darwin was correct, both 

Deutscher draws our attention to some subtle ambiguities in Darwin’s discussion of the 
maltreatment of other races and of women:

Those who look tenderly at the slave-owner, and with a cold heart at the slave, never seem 
to put themselves into the position of the latter… what a cheerless prospect, with not even a 
hope of change! Picture to yourself the chance, ever hanging over you, of your wife, and 
your little children – those objects which nature urges even the slave to call his own – being 
torn from you and sold like beasts to the first bidder!22 

Darwin may have been ahead of his time in many respects, but he could not be entirely  
outside it. According to Deutscher, ‘Darwin is not unwilling to propose that in maltreating 
women, the European is like the “savage”’. What did Darwin intend the reader to infer from this 
about the difference between Europeans and so-called ‘savages’? At a time when people hoped 
to make a clear distinction between human and non-human kinds, Darwin’s vision of 
evolutionary continuity between all species was particularly challenging. Deutscher writes that 
‘He refers to the savage treatment so as to connect an alternative vision of the European with  
a preferable image of an infinity of animal forms… Darwin suggests that we need not be 
horrified to acknowledge that “the blood of some more humble creature [than this ‘savage’] 
flows in our veins”’. 

HUMAN UNIQUENESS 
The idea that the evolutionary continuity between humans and non-human species is just as 
pertinent to the origins of our higher moral impulses as is the discontinuity, is currently finding 
favour among primatologists such as Frans de Waal, who are conducting experiments seeking 
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to test for evidence of fairness and empathy in our ape cousins.23 Here we encounter one 
manifestation of a rumbling post-Darwinian debate about whether the mental difference 
between humans and non-human species is one of degree or of kind (often referred to as a 
qualitative versus quantitative difference). Despite the strong positions taken on this debate,24 
there is probably no simple answer for two reasons. First, it is extremely difficult to define what 
constitutes a qualitative as opposed to a quantitative difference. Second, it may depend on 
which aspects of the putatively qualitatively unique mental processes one chooses to focus on. 

Language is a prime example: although non-human species may have ‘words’ (signals that 
have an external semantic referent), none seems to be able to string these together into 
complex, hierarchically organised and infinitely variable sentences. A qualitative difference?  
In a narrow sense, certainly, but recent work examining the way in which apes construct and 
use tools or extract embedded food resources using ‘syntactically’, flexibly organised 
behavioural routines and sub-routines25 suggests a shared mental process forming a potential 
basis for language. 

Figure 1.8 
The Legacies of 
Charles Darwin, 
IAS Public Lecture 
Programme 2007. 

Another possible continuity is that between the aesthetic sensibilities of human and non-human 
species. As noted in Chapter 9, a lively area of interdisciplinary research is that examining 
possible evolutionary influences on the content and structure of literature, music and art.  
It was noted by speakers in the lecture series Legacies of Darwin that many 19th-Century 
aestheticians, following Darwin himself, speculated on the origin of aesthetic beauty in 
behaviours associated with sexual selection, and indeed suggested that poetic genius might 
have served as one of the intellectual motors of cultural evolution. The strand exploring Darwin 
Among the Poets investigated Darwinian ideas in 19th and 20th-Century poetry; and Music and 
Evolutionary Thought examined the interdisciplinary synergies between the art and science of 
music – including acoustics and perception; archaeological evidence for the origins and 
development of music; the neuroscience of musical processing, evolution, functions and uses; 
and universal features of music and music-making. On the literary side of this discussion, 
Gillian Beer, analysing Darwin’s extraordinarily skillful use of narrative forms to master his 
material and marshal his arguments, also noted a likely synergy between scientific speculation 
and the narrative skills we usually associate with literary writers.26 These examples illustrate the 
manifold cultural ramifications of Darwinism and the scope it provides for groundbreaking 
collaborations between disciplines. 

BEYOND BELIEF
Darwin’s evolutionary theory was as challenging culturally as it was scientifically, and continues 
to highlight the cultural and political aspects of science. In Durham, a university with a leading 
department of Theology, the debates about the implications of Darwinian theory for religious 
belief systems were a prominent focus of discussion during the year. The Darwin, Science and 
Belief conference brought together a range of disciplinary specialists to discuss the long-
running and recently reinvigorated confrontation between Darwinian science and religion.  
The participants tackled questions such as ‘Should scientists contest religious beliefs in 
modern society?’, ‘Is religion inevitable in human society?’, ‘Is religion harmful for society?’,  
and ‘Can science itself inspire spiritual wonder?’ Evolutionary cognitive scientists have 
considered whether religion itself should be understood as an evolved phenomenon. There  
is a nice irony in the suggestion. However, IAS Fellow John Hedley Brooke warned of the 
dangers of treating religion as ‘some generalised abstraction’27 in order to make it amenable  
to scientific enquiry. Researchers are still grappling to understand what religion consists of, 
and how to define it, and clearly interdisciplinary exchanges are critical to any attempt to 
understand its evolution. 

Darwin left us with many questions, and these too have evolved as our understanding of 
evolutionary science has increased. His work has enriched both science and culture since 
1859. The next 150 years beckon!
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MODEL  ANALYSIS 
With a foundational sense that modelling is intrinsic to human intellectual engagement with a 
social and material environment, it is easy to see why the academy – focused as it is on 
understanding the workings of the world (and beyond) – should itself have a diverse array of 
disciplinary approaches to modelling. Some are methodologically reductive, such as those 
favouring the apparently universal language of mathematics to explain material relations. In 
many physical sciences, the development of mathematical and conceptual models and their 
application are essential instruments for the testing of theories. A recursive interplay between 
observation and experiment, modelling and theory lie at the heart of scientific investigation. 
Mathematical models are also widely used in social sciences such as economics and sociology. 
However, the social sciences and humanities make greater use of less reductive, qualitative 
models, in which theories are tested primarily through comparison. Ethnography, for example, 
provides a large-scale explanatory ‘model’ of a society with a view to discerning fundamental 
human truths through systematic cross-cultural comparison, while for a historian such 
comparative analysis is more likely to be temporal in its form. Luhmann, for example, 
distinguishes between ‘modern’ and ‘pre-modern’ societies by contrasting the ‘vertical’ 
differentiation of modern social sub-systems from the ‘horizontal’ stratification that 
characterised medieval societies.3

The diversity of approaches to model-making across the academy is both a strength and a 
weakness. On the one hand, it enhances the capacities of each discipline to conduct research 
in what Ludwik Fleck would call ‘its own style’. On the other, it has led to mutual 
incomprehension and, at times, fierce debate about the relative rigour and reliability of different 
disciplinary approaches. Interdisciplinary collaboration – such as that promoted by the IAS 
– has intrinsic potential to create advances in this area. As well as requiring us to learn about 
each other’s models, it enables us to recognise and rediscover latent foundational affinities, and 
to make these explicit. Thus, instead of tabling models competitively, we can deploy a shared 
foundational competence across disciplines. Conjoining approaches in this way, and thus 
‘triangulating’ shared research questions to discern both common and particular domains of 
expertise, can only generate a stronger collective analysis.

The aim of the IAS’s Modelling theme was therefore to support an exchange of knowledge 
between practitioners drawn from diverse modelling traditions. The theme proved to be 
tailor-made for an interdisciplinary conversation: it involved careful examination of the  
theories associated with defining the system to be modelled; an exploration of the  
differences between qualitative and quantitative information; and the development of  
ways to appreciate uncertainties and errors. It also required deeper understanding of the 
different intellectual, social and political contexts in which models and their contributions  
to research outputs are interpreted. 

It was not difficult for the Modelling Fellows to define some shared challenges. All researchers 
who employ models as a means to understand complex phenomena want to know how much 
they can trust them as a basis for deduction. This is the case whether they are attempting to 
elucidate the past, present and future of the Universe, or whether they seek to inform social or 
economic policy. There may be fundamental limitations in the model itself; in the initial 

MODEL  THINKING
In its broadest sense, a model is simply a way of envisaging and representing a particular state 
of things – a set of intellectual, physical or social relationships. As this suggests, model-making 
is a universal human activity: a cognitive and social necessity for making manageable and 
communicable ways of understanding how the world works. Modelling therefore takes multiple 
and diverse historical and cultural forms. Some models are reductively minimalist, others rich 
in descriptive detail. There may be radical differences in the type, variety and amount of 
information incorporated, and the ways in which it is represented. What differentiates a model 
from mere description is its explanatory role, which may be boldly explicit, or implied through 
analogy and metaphor. For example, science-based diagrammatic models of ‘the hydrological 
cycle’ depict a material flow of water from mountains to the sea, into the atmosphere, and  
back again through evaporation; indigenous Australians explained it through traditional stories 
about the cyclical movement of the Rainbow Serpent carrying water and life between the visible 
world above ground and the hidden ancestral domain beneath it. Yet both models explain a 
systemic process. 

In the IAS’s Modelling year, the human need to construct models was illustrated by the 
Fellowship research of Bernd Goebel. His historical view examined the philosophical theology 
of Anselm of Canterbury in the medieval period, focusing in particular on the new conceptual 
models for understanding human action, freedom and responsibility that Anselm developed.1 
The centrality of model-making was further underlined by Zoltán Kövecses’ Fellowship research 
in cognitive linguistics, which considered both the seemingly universal use of metaphors as 

models and the cultural diversity of 
metaphorical construction.2 As he observed, 
the starting point of a theory is often rooted in 
analogical thinking: for example, the concept 
of gravity suggested by Newton’s apple, or 
Kekule’s conceptualisation of the benzene 
ring following a dream of a snake seizing its 
own tail. In a series of dialogues on 
Metaphors and Models, Kövecses posed 
some core questions: how conscious are 
speakers of their own and others’ use of 
metaphors? What is the history of individual 
metaphors? His research underlined the 
importance of cultural and social context in 
encouraging the use of particular metaphors. 
Many contextual elements are shared, thus 
enabling mutual understanding. Thus 
Kövecses’ work underlined the centrality of 
models in communicating ideas and in 
creating – and potentially transforming – 
collective ways of understanding the world. 

Figure 2.1 
The benzene ring is often depicted using 
imagery such as this Ouroboros drawing by 
Theodoros Pelacanos, from a 1478 copy of 
a lost alchemical tract by Synesius. 
COURTESY OF WIKIMEDIA.
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does not contain its lesson, the interpretation is nonetheless fixed, albeit by principles outside 
the model: the output is therefore not open to interpretation and the ‘moral’ is fixed. But, 
Cartwright argues, many models are like parables without the bridge principles: open to various 
interpretations. They are of little help in telling us what the world is like, but they can be useful 
for suggesting further research.

MODEL  EXCHANGES
In the interdisciplinary environment of the IAS, it is possible to see how different models can 
interact with each other. For example, Stephen Lansing’s Fellowship research built on his 
well-known work on water temples in Bali, in which he constructed one of the first computer 
models to bring together ethnographic and hydrological data in considering the religious 
management of irrigation flows between rice terraces. His work in Durham, in collaboration with 
Robert Layton, brought models from biology and ethnography together to consider the recursive 
relationships between organisms and their environments, and how these enable – sometimes 
unsustainable – niche constructions.5 

Astrophysicist Martin Harwit used his IAS 
Fellowship to create a model that considered 
directly how interdisciplinary effects occur.6 
He proposed a layered model to explain the 
growth of astrophysical understanding, 
based, in fact, on the ‘small-world’ model 
used by social scientists and mathematicians. 
This involves both construing an interface of 
exchange – the passing of information 
between networks – and an analysis of how 
this transfer of information influences their 
co-evolution.  His premise was that cohorts of 
researchers see themselves initially as 
operating across a single landscape of their 
own discipline. At times progress is made, 
creating peaks of knowledge. But this 
landscape is not unique: beneath it lies 
another disciplinary landscape, often sharing 
intellectual interests. And here, too, there are 
peaks, which from time to time emerge into 
that upper research landscape. When that 
occurs they can have dramatic effects. For 
example, in considering the astronomical 
landscape, Harwit observed that engineering 
(aided by some pressing political dynamics) 
led to the ‘Star Wars’ technology which 
eventually revolutionized astronomical 
imaging from the Earth.

assumptions made; or in its capacity to represent events. Sources of uncertainty and 
inaccuracy can be difficult to identify, and are likely to have unpredictable and complex effects 
on the results. Uncertainties may arise from known or unknown biases in the collection of data; 
from errors in measurement; from misjudged approximations. The consequences of 
uncertainties can be considerable. In debates on climate change, for example, different models 
have produced very different predictions of future climate trends, adding to the political 
difficulties of reaching consensus and eliciting widespread commitment to appropriate actions.

MODELS ,  FABLES  AND PARABLES
In her IAS Fellowship research, philosopher Nancy Cartwright addressed some of these issues 
by comparing scientific models with the literary genres of fable and parable.4 Her work 
highlighted a shortcoming of many models on offer in the sciences: it is not always clear what 

general lessons are to be drawn from them.  
A fable (The Fox and the Grapes, perhaps) 
generally comes with the abstract lesson 
explicitly stated, but a parable – think of the 
parable of the sower: ‘let anyone with ears 
listen!’ (Matt. 13.3-9, then 10-23) – usually 
requires an interpretation by the reader.  
She therefore identified two types of 
theoretical principle: ‘internal principles’ 
which (like the intrinsic truth of a fable) 
associate intrinsic relations of abstract/
theoretical concepts, and ‘bridge principles’ 
which (like the interpretation of a parabolic 
truth) link theoretical concepts to observable 
ones (the observable fox is linked to the more 
abstract/theoretical agent thwarted; the 
grapes, to something desirable now loathed 
because unobtainable).

Cartwright claims that some models, because 
they do not come with an explicit 
interpretation, are more akin to parables than 
fables. In some cases, this is not a problem 
because the science also provides a different 
kind of model (that she calls ‘interpretive 
models’) which pictures the bridge principles. 
For instance, a model with two masses of size 
M and m separated by a distance r provides 
a more concrete interpretation of the abstract 
concept gravitational force, GMm/r2. Where 

interpretive models and their associated bridge principles are available, parable-like models do 
not undermine the tight logical structure expected of exact science. Even though the model 

Figure 2.2 
‘The Fox and the Grapes’, in Aesop for 
Children, 1919. 
ILLUSTRATION BY MILO WINTER (1886-1956).

Figure 2.3 
Ulun Danu Temple on Lake Bratan, Bali.
PHOTOGRAPH: JIMMY MCINTYRE.



38  TRANSFORMING THE  WAY WE TH INK 

TRANSFORMING THE  WAY WE TH INK  39

MODELL ING

scales in models of physical phenomena to the analysis of micro- and macro-economics.  
Such multi-scale models must deal successfully with the interfaces between the various levels 
at which different approaches to solving the problem are employed. His work showed how the 
fictions employed in science models may help us to enable transitions in scale in the models  
of other disciplinary areas.

MODELLING THE  F INANCIAL  WORLD 
Modelling within the physical sciences rests upon confidence that physical laws are universal 
and do not change. Theoretically, in modelling material events – though there are clearly some 
significant issues about choices and errors in the parameters – it is possible to determine a set 
of reliable assumptions, fix appropriate boundary conditions, and vary the input parameters 
with some certainty that these alone will determine the output. However, in areas such as 
economics and finance, or in any discipline concerned with social phenomena, it is much more 
difficult to define ‘universal laws’ that apply under all conditions, and the complexities of human 
behaviour do not lend themselves readily to reduction or prediction.   

Nevertheless, although it is a challenge to parse behavioural continuities in the multiple 
dynamic relationships that compose social worlds, some recurrent patterns are discernible.  
For example, in the relatively new fields of experimental and behavioural economics, 
researchers have suggested that, in making fiscal choices, humans tend to act intuitively, 
especially when under pressure. In his IAS Fellowship research, Paul Ormerod described the 
development of economic theories and noted the attractiveness of the theory of General 
Equilibrium, considered to be a crowning achievement of conventional economic thinking.8 
However, contemporary models are more empirical in approach and have moved away from 
making broad assumptions about how rational agents should behave. This has involved a shift 
from the traditional focus on macro- to micro-economics. Linking usefully with the IAS’s 
decennial theme on Evidence, this shift has also brought greater recognition of the role played 
by ‘asymmetric information’, meaning a situation in which different agents have access to,  
or choose to absorb, contrasting evidence about the same situation, thereby invalidating 
previous rationalistic assumptions of financial models regarding human decision-making. 

Harwit, Winsberg and Ormerod’s work therefore highlighted the interdisciplinary potential for 
the physical and social sciences to exchange modelling techniques, particularly in tackling the 
shared problem of navigating transitions between micro- and macro- levels, thus prefiguring a 
key issue for the IAS’s 2016-17 theme of Scale.  

Informed by the use of supercomputers to create models and simulations of the Universe, 
Harwit’s focus on interdisciplinarity also raised questions relevant to all studies of complexity. 
He observed that modelling the Universe from its early epoch to the present requires a very 
large number of iterative steps, increasing the likelihood of ‘butterfly effects’ on the model 
outputs. What might be only a very slight anomaly at the outset is inexorably magnified at each 
step, until at the end of the simulation it may dominate the results. Highlighting the importance 
of methodological diversity in triangulating research findings, Harwit noted that one way to 
mitigate this problem is to run differently structured computer models to see whether they 
reach accordant conclusions.  

Complementary research came from Eric Winsberg, who looked at how modellers seek to 
extend the reach of their models into new domains.7 Models are intended to be (at least 
approximately accurate) representations of reality, and are thus expected to predict or explain 
observations. However, while a model may succeed in explaining one set of observations,  
it may fail completely to explain another. A classic example of this is the wave-particle model  
of light. A model of the phenomenon of interference suggests that light behaves like a wave; 
however, in models focused on its photoelectric effects, light appears to act as a quantum  
or particle. Both models are valid under certain conditions, but in a sense both are fictitious. 

Winsberg used other examples from the physical sciences to demonstrate the power of building 
fictions into models. He employed the concept of multi-scale modelling, in which each aspect 
of a physical process is simulated at an appropriate level, and the information is passed back 
and forth between different domains. This allows the use of several distinct theoretical models 
which are valid under different conditions. For example, models of the evolution of galaxies 
start with seed-building blocks of gas, which then grow to make superclusters of galaxies.  
Here the challenge is to make the micro-physics needed to model these seeds cohere with the 
macro-physics of large-scale models of structures of the Universe.   
Winsberg suggested that we could make an analogous leap by applying methods of straddling 

Figure 2.4 
Martin Harwit’s Changing Landscape. COURTESY OF MARTIN HARWIT, CORNELL UNIVERSITY.



40  TRANSFORMING THE  WAY WE TH INK 

TRANSFORMING THE  WAY WE TH INK  41

MODELL ING

TRANSFORMING THE  WAY WE TH INK  41

REPRESENTING INVISIBLE  WORLDS

Underlining the representational importance of models, Michael Pryke chose to consider 
techniques being developed for the visualisation of financial data in real time.9 The traditional 
on-screen rendition of stock prices in red or blue, or as the ‘lightning bolt’ graph of rising or 
falling trends, is now as out-of-date as black and white television. 3D visualisation of data, 
creating a ‘multiple volatility surface’, now represents multiple dimensions of key indices at the 
same time. Pryke highlighted the interdisciplinary borrowing that has occurred here, noting that 
these new visualisation techniques were originally designed for use in areas such as medical 
research and geology, far removed from finance. 

A different perspective on financial modelling was provided by Daniel Beunza and David Stark 
in their analysis of merger arbitrage – predictions of the outcomes of proposed mergers.10 The 
gaining – or losing – of billions of dollars can rest directly on the internal financial arrangements 
of such mergers. Beunza and Stark conducted an ethnographic study of a financial institution 
engaged in merger negotiations, providing a detailed account of the process. This revealed a 
complex interplay between observation, personal experience, general social intercourse and 
group action. The participants’ careful tracking of the actions of their competitors led to a form 
of ‘reflexive modelling’ in which all involved in the process had some influence on each other, 
and on the group’s collective capacities to predict the outcome of the merger. 

Beunza and Stark concluded that the strong relationship between the arbitrageurs and their 
models is an important factor in this specific domain of financial activity. In order to avoid 
overdependence on their models, the arbitrageurs employ reflexive cognition which distributes 
the risk and injects a disruptive element into the calculations, causing them to question the 
processes. There is a useful contrast here with Ormerod’s work, in that such opportunities for 
critical reflection are less available to those making snap decisions under pressure at the sharp 
end of the stock market. 

Figure 2.5 
Surfaces of equal 
volatility (10, 12, 
17%) are shown 
in three parameter 
space.  The axes 
left to right are: the 
Implied volatility (%), 
the Strike (yield %) 
and the Underlying 
maturity (years). 
COURTESY OF MICHAEL PRYKE, 
THE OPEN UNIVERSITY.

Figure 2.6 
Iceberg Calving, Disko Bay, Greenland. 
PHOTOGRAPH: PAUL SOUDERS.
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MODELLING THE  CLIMATE
Climate change provides one of the most controversial examples of the impact of modelling 
both within and beyond the academy. Efforts to predict climate change over the next century 
are hampered by sparse instrumental data on climate prior to the 19th Century. In their 
Fellowship research on palaeoclimate histories, John Haslett and Peter Challenor investigated 
regional climate changes since the last glacial maximum (about 21,000 years ago).11 They 
reviewed the basics of climate modelling, noting that there are two generic types. The simplest 
of these uses ‘energy balance’, in which the model balances the radiation received by the Earth 
from the Sun with a simple representation of the Earth’s climate system. ‘General circulation’ 
models are more sophisticated: they include elements used in weather forecasting, and 
consider ocean currents and sea ice. More recent versions include oceanic and terrestrial 
carbon cycles. However, such complex models demand major computer resources, and so a 
hybrid combination of both kinds of model is often used in practice. Haslett and Challenor note 
the uncertainties inherent in climate modelling: not enough is known about the past energy 
outputs of the Sun, or about the initial conditions that such models require. Their work 
intersected productively with Eric Winsberg’s research on ‘multi-scale’ models and fictions in 
modelling, and with Martin Harwit’s observations about the anomalies that can creep into 
models with multiple iterative steps.  

But of course the Sun’s energy and the currents in the oceans are not the only energies and 
currents affecting climate change models. Continuing debates demonstrate that the political 
climate, and its social and economic currents, have a critical relationship with the 
representational efforts of climate modellers. The different capacities – or willingness – of 
interest groups to engage with their predictions recalls Ormerod’s point, that models are always 
subject to multiple choices about evidence: what to present, how to interpret it, and thus what 
to conclude. 

To some extent this sums up many of the key elements of Modelling. A model is primarily a 
heuristic device: a necessary aid to structure our thinking and talking about the world, rather 
than something that can offer definitive ‘proof’. But this also underlines the vital necessity of 
good ‘thinking models’, the critical importance of rigour in their composition, and a full 
appreciation of their limitations. The interdisciplinary environment of the IAS offers a rare 
opportunity for diverse disciplines to share common problems in modelling: to debate issues of 
scale; to consider the capacity of models to encompass and possibly compute multiple 
variables; to discuss the implications of setting parameters and boundaries; and to recognise 
modelling itself as a cognitive and social representational process. In this sense, the IAS is a 
model environment for advancing knowledge.

ENDNOTES
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in disaster situations, and what sort of value can be placed on a human life? IAS-sponsored 
projects tackled urgent issues in healthcare and public policy, challenging us to think not only 
about what it means to be human, but how better to achieve this. 

HOW HUMANS THINK
A central issue in Being Human was concerned with understanding how people think and 
(linking with the earlier annual theme) how this capacity evolved over time. Mark Turner 
studied the nature of the cognitive operations that distinguished human beings from other 
species during the Upper Palaeolithic period.1 He explored how human beings can think about 
scenarios beyond the ones they actually inhabit, noting that no other species appears to have 
this capacity. Evolution has created dispositions in many species that make thought and action 
adaptive in the long term, without the organism being conscious of that adaptation or motivated 
by long-range consequences. A human being, on the other hand, can imagine scenarios 
distant in time and space, and bring present (and past) experience to the service of long-range, 
large-scale conceptions. Turner also collaborated with Charles Fernyhough on the Thinking with 
Feeling workshops which took an interdisciplinary approach to examining how human cognition 
is underpinned by emotion (see boxed section below).

Nirmalangshu Mukherji  joined the IAS to continue his work on internalist approaches to 
language, examining how the human linguistic system interacts with non-linguistic systems  
to ‘give’ the world to us so that we can talk about it.2 He counterpoised the compelling image  
of modern science’s ability to unearth the real properties of matter from the chaos encountered 
in the world of ordinary experiences, espoused by Chomsky, with the minority anarchist view  
in the philosophy of science, held notably by Nancy Cartwright, also an IAS Fellow, who argued 
that scientific theories necessarily fail to describe the world.3 Mukherji attempted to reconcile 
these contrasting views without submitting either to a realist or an anti-realist position on 
science, suggesting that the supposed opposition between realism and anti-realism need not 
be substantive.

Robert Hariman used his Fellowship to consider a somewhat different view, examining  
human stupidity rather than human intelligence.4 Why would any population choose to 
denigrate intellectual ability, or seem reassured by the lack of it? In his IAS public lecture,  
Two Elements of ‘Being Human’: stupidity and compassion, he considered how public 
discourses in America at the time actively valorised ignorance.5 He described how observers 
around the world had stared in disbelief as George W. Bush was re-elected, and noted that, 
when John McCain revived his 2008 electoral campaign by selecting the inexperienced  
Sarah Palin as his vice-presidential candidate and promoting a strategy based on extreme  
anti-intellectualism, liberals were torn between despair and recommending that their own 
candidate should dumb down his appeal. 

COMMON HUMANITY
The research theme of Being Human followed naturally from the focus on evolution provided 
by The Legacy of Charles Darwin. What truly differentiates humans from other living kinds? 
Does ‘being human’ mean doing things that no other species can do, such as communicating 
through sophisticated forms of language? Does it mean having ethical sensibilities, and 
refraining from ‘inhuman’ actions? Is it based on a capacity for self-conscious reflection,  
or on an ability to formulate and represent abstract thoughts? 

Running through all the events and Fellowships of the year was the principle that we 
cannot understand what it is to be human from a single perspective, but must call on visual 
representations and historical narratives on the one hand, and the rigour and imagination of 
the physical and social sciences on the other. This demanded cooperation between medicine 
and economics; politics and archaeology. It brought psychology and neuroscience together 
with philosophy and literature. And the arts made a key contribution through the IAS’s artist-
in-residence, Chris Gollon, an established name in British painting, who addresses issues of 
humanity and inhumanity through his work.

 

Being human poses practical as well as philosophical questions. A series of events on 
Humanising Practice, for example, invited policy makers, medical practitioners, business 
theorists and philosophers to consider the stakes of caring. How do we best care for others 

Figure 3.1 
Gods and Beast, by Chris Gollon, created during his IAS Fellowship.
© CHRIS GOLLON, COURTESY OF WWW.IAPFINEART.COM.
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Social and political identity is clearly crucial to 
being human, and there are multiple ways  
to consider how it is composed. During her 
Fellowship Christa Davis Acampora worked 
on a project examining the so-called ‘war on 
terrorism’ in terms of the logic of oppositional 
identities that it entails, and the ways in 
which it establishes and moulds boundaries 
between friends and enemies.6 She was 
particularly grateful for an opportunity 
to bring her philosophy background into 
collaborative engagement with several 
Durham geographers working on related 
research areas.  

In Acampora’s assessment, professional 
philosophers have a social obligation 
to contribute to, and direct, thoughtful 
discussion of ‘real-world’ concerns. Her 
interest in the processes of dehumanisation 
that occur in rhetorical constructions of ‘the 
enemy’ focused presciently on understanding 
the context of current definitions of terrorism 
and the identification of distinct entities in 

international political discourses. Her interdisciplinary project drew on classical philosophy, 
political ontology and theory, cultural geography, and psychoanalytic cultural studies. A 
capacity to construct identities – and to distinguish one from another – is a critical part of being 
human. In her contribution to Insights, Acampora considered the case of the US Colonel, Ted 
Westhusing, a professor of ethics at West Point Academy who committed suicide because 
he felt that the ‘rules of engagement’ did not sufficiently distinguish between enemies and 
innocents. Military ethics are supposedly codified in these rules, which provide soldiers with 
the conditions for the possibility of a just war, in theory enabling them, without the necessity of 
moral deliberation, to ‘do the right thing’. Part of Westhusing’s problem was that the rules were 
virtually impossible to follow, since he could not distinguish enemies from allies.

A further contribution to debates on the ethics of being human came from Sonia Kruks, a 
political philosopher best known for her scholarly work on the political and social ideas of the 
French existentialists.7 In her IAS lecture ‘Eye for Eye’: why do we humans seek revenge, and 
should we?, she took as her starting point an essay by the French existentialist thinker, Simone 
de Beauvoir, concerning the punishment of those who had collaborated with Nazis responsible 
for atrocities during the Second World War.8 Kruks addressed questions raised by de Beauvoir 
in her essay, asking why we often desire to punish the perpetrators of atrocities, even when we 
know that doing so cannot provide adequate restitution to their victims. What purposes does 
revenge serve in such cases?

Also addressing ethical issues, Abye Tasse used his Fellowship to write about Ethiopian guerrilla 
fighters and migration, and considered how the iconic figure of Che Guevara romanticized 

Figure 3.2 
Official photograph of former U.S. President 
George W. Bush, 2003. 
WHITE HOUSE PHOTO BY ERIC DRAPER.

guerrilla fighters during the 1960s and 1970s.9 Since the 1980s, however, guerrilla warfare has 
lost its romantic appeal, and such fighters are now frequently demonized and dehumanized by 
the media. In recent ‘civil’ wars in Sierra Leone and in Mozambique, the atrocities committed 
contributed to a new image of guerrilla fighters as non-humans. In A Long Way Gone: Memoirs 
of a Boy Soldier, Ismael Beah describes how children were incited to kill the rebels because 
‘They have lost everything that makes them human. They do not deserve to live. That is why 
we must kill every single one of them. Think of it as destroying a great evil’.10 Tasse sought to 
challenge this dehumanising image by considering the armed struggle as a commitment to 
social justice. Observing that life in the guerrilla forces could be highly disciplined and civil, he 
examined the multiple potentials for transformation as former guerrilla fighters made transitions 
into civilian life.

Encompassing both identity and ethics, Durham’s Christopher Brooks carried out research 
on Being Human: human rights and modernity.11 Like Acampora’s work, his research was 
prescient in anticipating contemporary debates while also drawing attention to their historical 
roots. Addressing the relationship between being human and human rights, he noted that since 
the American and French Revolutions, ‘human rights’ have figured increasingly in modern 
understandings of the relationship between the individual, the community and the state. Yet, 
even in countries such as the UK, human rights are increasingly compromised in practice 
by political necessity. But while our emphasis on abstract human rights is a relatively recent 
development, assumptions about what it meant to ‘be human’ were powerful considerations 
in earlier political and legal thought. Brooks’ public lecture focused on how the notion of 

‘being human’ was deployed in English 
jurisprudence before 1700. He asked how 
such an approach could lead to human  
rights ‘declarations’ in countries such 
as France and the United States, and 
considered the status of such declarations  
as indicators of modernity.

Rights and responsibilities also featured in 
the Fellowship research of Roger Smith.12 He 
had conducted earlier work on the history of 
the insanity defence in Britain, in terms of 
relations between a new scientific medicine 
(‘brain’) and an older moral and legal 
emphasis on individual responsibility (‘mind’). 
Smith used his IAS Fellowship to build on this 
research, to explore the history of knowledge 
of the brain in psychology and psychiatry, 
and to consider the puzzle of human agency 
and free-will in a deterministic political 
environment. His public lecture therefore 
addressed the topic Being Human in Russia: 
free will and psychology under the Tsars.13

Figure 3.3 
Che Guevara at the funeral for the victims 
of the La Coubre explosion, 5 March 1960. 
PHOTOGRAPH: ALBERTO KORDA.
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INIT IAT ING COLLABORATION
IAS Fellows regularly work collaboratively with 
Durham academics on issues of common 
interest, and this process is facilitated with 
seminar series and workshops. In the Being 
Human year, such joint activities included 
a project, Being Human: humanity and the 
divine in the Medieval and Renaissance 
Worlds, organised by historian Giles Gasper, 
archaeologist Sarah Semple, and English 
scholar Corinne Saunders.

Law specialists Lorna Fox O’Mahony and 
James Sweeney worked with several 
Fellows sharing an interest in human 
rights, with research on Displacement and 
Dispossession; and the question ‘What is a 
person, and how are people dehumanised?’ 
was addressed through a seminar series and 
workshops on the rhetoric of personhood, 
and the topics of Abjection, Bare Life, and 
Dehumanisation.

Psychologist Anthony Atkinson and 
philosopher Matthew Ratcliffe complemented 

the Fellowship work of Roger Smith with a three-day workshop entitled Emotions and Feelings 
in Psychiatric Illness.14 While Charles Darwin hypothesised that embodied emotional responses 
are crucial to our ability to survive, the exchange of ideas that this produced served to underline 
the fact that philosophers and psychologists have often continued to overlook the importance of 
emotions in rational thinking, and in affective responses to events.

Both medical and ethical concerns were central to Humanising Practice: everyday life practices 
and human dignity in the professions, initiated by social scientist Lena Dominelli and medical 
expert Jane Macnaughton. This intersected with the work of IAS Fellow Jill Gordon, whose  
work focused on the acquisition of professional values during medical education.15 She 
described how the University of Newcastle, where she was based, was the first Australian 
university to break with tradition and use problem-based learning to provide a more authentic, 
integrated way of learning medicine. Gordon was also involved in establishing a program of 
support for Aboriginal students to study medicine, to help redress the balance of opportunity 
for indigenous people. 

The evolutionary issues described at the outset provided the basis for some lively 
collaborations. Shared interests in the relationship between mind and brain surfaced in From 
Neuron to Language, led by psychologist Charles Heywood, philosopher Wolfram Hinzen 
and bio-medical researcher Roy Quinlan.  And work on niche construction was organised by 

Figure 3.4 
L’Image du Monde, by Goussin de Metz. 
COURTESY OF BIBLIOTHÈQUE NATIONALE DE FRANCE.

anthropologists Jeremy Kendal and Jamie Tehrani whose workshop, Humanity between Biology 
and Culture: the niche construction perspective, was aimed at bringing evolutionary biology 
and anthropology together.

Niche construction occurs where an animal or plant modifies its own environment, thereby 
changing the selection pressures on its descendants. It ranges from a plant enriching the 
soil around it by generating leaf mould, to the domestication of animals by humans. The 
principle of niche construction provides an ideal medium to facilitate collaboration between 
social and biological scientists because it shifts emphasis from the individual organism to 
ecological systems in which social interaction plays a part. Picking up on some of the issues 
raised in the Modelling year, niche construction theory models humans as active causes of 
their own development, history and evolution. Thus this collaborative exchange included a 
former Fellow, Stephen Lansing, who addressed a range of issues, including the processes 
through which Homo sapiens became behaviourally modern; the management of ‘wild’  
plant and animal resources by small-scale pre-industrial societies; and foraging and farming  
as stable and unstable niche constructions. The evolution of lactose tolerance (as explored in 
the IAS’s first research theme) provided an example of gene-culture coevolution in  
human niche construction, while property and wealth inequalities were presented as forms  
of cultural niche construction.16

Figure 3.5 
Terraced rice farming 
in Bali. An example 
of niche construction. 
COURTESY OF WIKIMEDIA.
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HEARING THE  VOICE

The advantages of bringing diverse disciplinary and cultural perspectives together, and the 
potential for this to achieve a deeper understanding of complex questions, were exemplified 
in one of the major projects to emerge from the IAS’s Being Human research activities. This 
chapter therefore concludes with an account from Durham IAS Fellow Charles Fernyhough, 
describing how the Hearing the Voice project grew out of the interdisciplinary exchanges 
between visiting Fellows and Durham scholars.17 

Figure 3.6 
Hildegard von 
Bingen receiving the 
light from Heaven 
(c 1151), from Liber 
Scivias. 
PRIVATE COLLECTION/
BRIDGEMAN IMAGES.

Hearing the Voice is an ambitious interdisciplinary project on the experience 
of voice-hearing – in medical terms, auditory verbal hallucinations – defined 
as the experience of hearing a voice in the absence of any speaker. Funded 
initially by a Strategic Award from the Wellcome Trust (2012-2015), it explores a 
phenomenon with rich significance across cultures and historical periods, and 
one that is by no means restricted to individuals with psychiatric diagnoses. 

As a developmental psychologist, I had begun (around 2004) to apply my 
research interest in the development of inner speech (the conversation in the 
head that many of us report) to unpicking a prominent theory of voice-hearing, 
which proposes that it is the result of ordinary inner speech being misattributed 
to an external source. I took up my Fellowship at the IAS with the intention 
of developing this work in the exciting interdisciplinary atmosphere of Palace 
Green. The most significant outcome of the Fellowship was the workshop 
series Thinking with Feeling, in which I collaborated with Durham researchers 
Patricia Waugh and Corinne Saunders (English Studies) and Matthew Ratcliffe 
(Philosophy), and with IAS Fellow Mark Turner, in a series of events aimed at 
exploring the role of emotions in thinking, as viewed from a variety of different 
disciplinary perspectives. I also worked with Jane Macnaughton (Centre for 
Medical Humanities) on a roundtable discussion entitled Being Human – Who 
Cares?, which was my introduction to the new field of medical humanities and 
its potential for bringing together different disciplinary perspectives on human 
experience, well-being and suffering.

Building on this interdisciplinary experience with these collaborators and my 
former PhD student Simon McCarthy-Jones, I began to develop a plan for a 
multidisciplinary study of the phenomenology of voice-hearing. Soon the project 
included Angela Woods, who had just taken up an appointment in Medical 
Humanities at Durham and had written on schizophrenia as a cultural symbol. 
The group obtained funding from Durham’s Seedcorn Research Fund to develop 
an application to the Wellcome Trust, which was submitted in December 2011. 
By that stage the seeds laid in Thinking with Feeling and other activities in the 
Being Human theme had grown into a project encompassing disciplines as 
diverse as medieval literature, theology, cognitive neuroscience, anthropology 
and clinical psychology. 

RESEARCHING INNER SPEECH
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Three years on, we were awarded one of the first of the new Wellcome Trust 
Collaborative Awards to continue our project over five years, representing the 
largest award ever made by the Trust in the humanities and social sciences. 
In this second phase of our project, we are building on our previous work to 
address questions around the relations between voice-hearing and memory, 
language, creativity and other aspects of human experience. Our work has 
an important translational dimension, encompassing the development of 
therapeutic interventions for managing distressing voices, and includes a wide 
range of public engagement activities, such as a successful collaboration with 
the Edinburgh International Book Festival and The Guardian.

The IAS has continued to support us by providing a home for our fortnightly 
Voice Club meetings, at which the Durham members of the project team – 
typically around twenty of us – get together to tackle an aspect of voice-hearing 
from a wide range of disciplinary perspectives. Apart from exploring new ways of 
doing interdisciplinarity, we have been eager to reflect on, and disseminate, our 
interdisciplinary methodology, and to that end recently launched our Working 
Knowledge initiative focusing on practical knowledge about what does and 
doesn’t work with this kind of endeavour. The IAS remains our spiritual home: 
when we walk through the door of that beautiful façade we leave our disciplinary 
baggage (although not our expertise) behind, and enter a space in which we can 
apply ourselves without distraction to the fascinating, puzzling, often distressing, 
but sometimes beneficent experience of hearing voices.
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A  WELLSPRING OF  IDEAS
Writing this chapter was rather a nostalgic exercise, as I first came to the IAS as one of the 
Water Fellows in 2009, and was therefore able to experience at first hand the transformative 
potential of interdisciplinary exchanges of knowledge. Water is an ideal research theme in this 
regard, readily flowing across disciplinary landscapes, permeating diverse objects of study, and 
forming common pools of ideas. As this implies, it provides a wellspring for multiple forms of 
language and metaphor. Perhaps most intriguingly, there is a fascinating confluence between 
water’s material properties and behaviours, and the ways in which it is employed to convey 
meaning in diverse disciplinary, cultural and temporal contexts. This confluence provides an 
excellent focus for discussions that cross the art-science divide. 

Water’s most consistent meaning, of course, is as the substance of life. Understanding why this 
is both materially and metaphorically the case was the subject of an IAS sub-theme activity, 
Reflections on Water: the history of a unique substance. Alongside a sub-theme about Water on 
Earth and Beyond, this brought together historians and philosophers concerned with scientific 

Figure 4.1 
Water lilies in Kowanyama, North Queensland. PHOTOGRAPH: VERONICA STRANG.

understandings of matter, and astrophysicists examining matter throughout the Universe. 
Comparing knowledge about water on Mars and Earth, Monica Grady’s Fellowship research 
was concerned with water’s material role in the evolution of life. Water molecules from space 
appear to have initiated biogenic processes enabling the evolution of more complex molecules.1 
Combined with carbon and assisted by solar energy, these were able to compose uni-cellular 
biota which – if we accept a scientific definition of ‘life’ as self-sustaining organisms able to 
transmit information from one generation to the next – formed the beginnings of life on Earth 
(and possibly on Mars). 

It was also Earth’s great oceans of water that allowed primitive microbial life forms to evolve 
into more complex creatures that were able, eventually, to heave themselves up onto the land 
and – after a further evolutionary step or two – to debate intellectual issues. And the land, too, 
was formed in part by water, as geologist Richard Arculus demonstrated in his research on 
undersea volcanoes.2 This showed how water, cycling through the Earth’s mantle, produced 
continent-forming arc magmas and the plate tectonics that shifted landmasses around the 
planet’s vast oceans. Knowledge concerned with water in space was therefore linked with that 
examining its activities deep inside the Earth, enhancing our understanding of its material – 
and thus metaphorical – centrality in the evolution of all forms of life.

Interdisciplinary conversations about water’s material properties from microbial to planetary 
levels highlighted its capacities to flow both literally and materially between microcosmic and 
macrocosmic scales. In Lévi-Strauss’ terms,3 this makes water ‘good to think’, or rather good  
to think with, as it provides images of flow and circulation that can be applied at any scale  
and in multiple domains. For example, linking with the IAS’s Modelling research, planetary 
scientist Ian Wright’s Fellowship research was concerned with how simulations of the 
movements of water enable people to understand the need to protect the balance of whole 
ecosystems and ‘confront issues of planetary scale’.4 In exchanging ideas with other scholars 
at the IAS, he was also inspired to ask how this planetary view might translate into educational 
computer-generated virtual realities that could communicate the need to achieve sustainability 
at a variety of levels. Work during the Water year therefore produced a range of ideas 
about ‘thinking with water’ which have since become a focus of discussion in philosophy, 
anthropology and linguistics.5 

Central to the discussion were analyses of how water imagery permeates multiple languages 
and epistemologies. Fellows coming from anthropology, cultural studies, philosophy of science 
and English studies engaged with the natural sciences to consider the relationship between 
water’s specific material properties and the ways in which it is employed to conceptualise ideas 
about flow and generative power in various domains. Thus Paul Langley, a political economist, 
described how representations of liquidity in the global financial crisis rested on the water’s 
material capacities not only to flow, but also to ebb away, evaporate and freeze.6 In this way, 
irresponsibly risky borrowing (seen as a the cause of the crisis) was described as a state of 
excess liquidity; the condition of the market was described as an aberrant moment in which 
it ‘froze’; and the (putative) cure for the crisis was presented as an injection of emergency 
liquidity, pump priming the necessary cash flow. Langley also highlighted how the ‘performative 
power’ of such representations, by providing an abstract image of resources flowing through 
firms, markets and consumers, served to de-politicize the crisis and distance it from potential 
ideological critiques.
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A related point could be made via the perspective offered by Robin Hendry. Approaching 
the issue of how people think with water from the perspective of the philosophy of science, 
he argued that contemporary understandings, influenced by three centuries of ‘chemistry’s 
refinement of compositional thinking’ necessarily defer to scientific concepts of water as H2O.7 
Thus vernacular ideas, for example the knowledge that our bodies contain a percentage 
of water, or that tea is water with other substances in it, presuppose that there is a specific 
substance, H2O, composed of water molecules. This dominant scientific view – invariably in the 
foreground of water governance and management – also serves to de-politicize water, eliding 
the political and social issues that surround every human engagement with it.

Though scientific understandings now dominate discourses about water, there are many 
other ways to think about it: for example, concepts of ‘living water’ and ‘water as life’ recur 
persistently across diverse cultural and temporal contexts, as do related notions of water as the 
basis of social power and agency.8 

Figure 4.3 
Waves at Mokau Beach, New Zealand. PHOTOGRAPH: VERONICA STRANG.

MAKING WAVES
An engaging exchange between the natural and social sciences, and insights into the 
relationship between physical properties and meaning, was offered by anthropologist Stefan 
Helmreich, who has long worked with micro-biologists and physicists. Examining waves  
as ethnographic objects, his research at the IAS involved a study of ‘how people in a variety  
of domains use water metaphors and symbols to think about wave phenomena, from physics  
to social theory’.9 In seeking to elucidate the relationships between material and metaphorical 
water movements, he began by asking what waves are: ‘there are many kinds, and not only  
at different scales’. 

Scientists describe mechanical waves, in which energy and pattern propagate through a 
medium (e.g. sound waves); standing waves, which send energy in two directions at once (e.g. 
a vibrating violin string); and electromagnetic waves, which do not require a tangible medium. 
In his contribution to the journal, Insights, Helmreich observed that, with a history of analogy-
making across domains, it has been possible to conceptualise the whole Universe as being 
‘made up of waves of heat, sound, electricity, light, gamma rays’ in a ‘social epistemological 
accomplishment that consolidates in the 19th Century as analogies between these different 
phenomena are calibrated to one another – and to a master symbolism of water waves’: 

Many people, scientists and lay alike, continue to take the world, even in the age of 
digitality, to be made of waves, from the level of the quantum (where, to be accurate, 
entities are understood to be both wave and particle) to the cosmic, with stops at cultural 
and social phenomena on the way. And water imagery is never far behind.

Helmreich looked at how people have transposed wave imagery to consider sounds, historical 
waves, cultural waves – a whole series of ‘sequential, cyclical, moving, ever changing forms’. 

Figure 4.2 
An area on the summit of the West Mata volcano erupting in 2009. 
COURTESY OF NOAA/NSF/WHOI.
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What these statements have in common is attachment to the idea that waves – quantum 
computed, manipulated in music, surfed – are the basis of the cosmos. They all share a fetish 
for the ontological. 

For Helmreich, biological forms ‘emerged not so much from natural selection as from physical 
and mechanical forces’, possibly in wave-like dynamics. Their cells contain ‘biochemical 
waves’ and their bodies have wave phenomena such as ‘slow wave’ brain patterns indicating 
REM sleep, measurable through EEGs. Mention of EEGs reminds us that graphical traces of 
waves are representations of physical phenomena – and that it is possible to see them not 
simply as ‘natural’ phenomena, but as entangled with our tools of representation, as artefacts 
of semiotic labour. Helmreich offered, for example, the image of electromagnetic transmissions 
as waves in ‘an aetheric ocean’, in which we are submerged. Thus with ‘boundaries between 
bodies and environment blurred’, widespread anxieties about the effects of electromagnetic 
forces on our bodies assume a ‘bio-electromagnetic’ field in which bodies can be permeated 
by electromagnetic waves in a ‘constitutively wavy world’. As he says, it is a cliché to speak of 
historical and cultural waves. He cites Alvin Toffler’s The Third Wave as a classic example,10 
and Jos Gamble’s observation that: 

An intriguing aspect of… “watery metaphors”… is that many portray the consequences of 
human actions as though they are uncontrolled natural phenomena, such as waves and 
tides. Thus to see immigration as a “tide” or “flood”… involves a denial of human agency’.11

Helmreich also considers some of the political consequences of describing social movements 
as ‘waves’:

Consider the at-first-glance less loaded notion of ‘waves’ of feminism – where first wave 
feminism refers to suffrage movements, second wave feminism to the 1970s women’s 
liberation movement, and third wave feminism to critiques of liberal feminism from women 
of color, third world women, and lesbian and queer women. In the early 2000s, some 
feminist scholars began to worry about the wave metaphor. In an article in Signs in 2004, 
Lynn Spigel wrote, ‘with both its oceanic and avant-garde connotations, the waves thesis 
works to place old feminists on the beach – washed up like fish on the shore’ (pp. 1211–
12).12 Ednie Keah Garrison argued in 2005 that the ‘feminist oceanography’ (a term coined 
by Deborah Siegel) of the wave narrative homogenizes women, linearizes movement, and 
posits times of lulls, which mismeasures histories of activism.13 

However, there are other ways to represent waves. ‘Garrison suggests leaping over to a radio 
wave metaphor, which, she argues, affords different possibilities – frequencies, interferences, 
and so forth’. The assumption that waves are constant helps too, thus Alison Wylie (who was to 
visit the IAS during our Time year), was more sanguine about waves, suggesting that: 

Waves do not so much overtake and succeed/supercede one another as rise and fall  
again and again in the same place, transmitting energy in complicated ways… waves 
propagate and interact even in the simplest of circumstances… waves are generated in 
many different ways: by river or tidal currents, by snags and obstructions under water, by 
wind and by traffic on the surface, and, on rare and catastrophic occasion, by grinding 
shifts in tectonic plates.14

HOLY  WATER
Whether as the material substance of life, as a metaphor of movement and change, or as a way 
of expressing political tides, it is clear that water carries both physical and imaginative force. 
The IAS therefore hosted several sub-theme activities examining how the properties of water 
were employed to compose religious meanings. Bringing together archaeology, anthropology, 
history, theology, classics, art history and philosophy, these discussions traced water worship 
and rituals from the prehistoric period to the present, and considered the recurrent images 
of water as the substance of spiritual being in the Scriptures. In highlighting the sacred 
meanings of water, these activities intersected with the artworks produced, as part of his Water 
Fellowship, by Ranjitsinh Gaekwad, the Maharaja of Baroda. Sadly, Ranjitsinh died in 2012, 
but his legacy to Durham University remains not only in his contribution to the interdisciplinary 
research on water, but in a series of paintings (exhibited at several sites in Durham) and in the 
sculpture Vessels of Life, located in the Botanic Gardens. 

The memorial provided by Ranjitsinh’s work also draws attention to another sub-theme activity, 
entitled Navigating Memory. A collaboration between researchers in English studies and 
psychology focused on the sacramental qualities of water, and how it has been used historically 
and cross-culturally to carry people through rites of passage, including those taking them ‘in 
and out of life’. 

Water and Identity in the Ancient World was 
– in a different way – also concerned with 
water’s capacity to carry the body as well as 
the mind to other times and places. Through 
a vision of waterborne human flows around 
the world, this research considered how 
the seas historically provided both barriers 
and connections between societies. Iain 
Chambers’ Fellowship work described the 
seas as a ‘liquid archive’ of cultural memories 
that ‘sets historical certainties afloat’.15 
Ideas about water and transition also ran 
through Jennifer Terry’s research on literary 
representations of the notorious ‘Middle 
Passage’ between Africa and the Americas. 
In being transported through this channel, if 
not cast into the sea en route, slaves entered 
a new identity of bondage and racialised 
oppression.16 As she observed, this awful 
mastery of others came hand-in-hand with 
a growing mastery of Nature, which was the 
subject of further research examining the 
development of navigation, and how this 
supported hegemonic colonial journeys and 
the extension of imperial power.

Figure 4.4 
Ranjitsinh Gaekwad, and Vessels of  
Life, produced during his IAS Fellowship 
in 2009. 
COURTESY OF THE INSTITUTE OF ADVANCED STUDY, DURHAM 

UNIVERSITY.
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WATER POWER
The close relationship between water and political power, as well as being implicit in its use as 
an economic metaphor (as described by Paul Langley), was also illustrated by the sub-theme 
activities concerned with Water Management and Conflict in the Ancient World. This research 
examined early water systems and the ways in which these supported the emergence of 
powerful states. Bringing historians of ancient law together with archaeologists and specialists 
in historical and contemporary systems of water management created an opportunity to 
exchange knowledge about the relationship between the control of water and social and 
political power.17 This provided invaluable insights into how and why minor hydrosquabbles can 
escalate rapidly into major conflicts over water or, conversely, can force adversaries into social 
and political cooperation.

This theme was particularly inspirational for my own research at the IAS, which was directly 
concerned with how the material properties of water, and its essentiality to life, produce 
cross-cultural themes of meaning casting water not only as the source of spiritual and social 
life, but as the basis of wealth, health and agency.18 Employing case studies in the UK and 
New Zealand, it considered the relationship between water ownership and the capacities of 
individuals and groups to exert agency. A longer-term perspective was provided by exchanges 
with historian Christer Bruun, whose work on the Roman Empire and its water laws highlighted 
the balance of rights intrinsic to water management.19 And a more contemporary view of 
human (and non-human) water rights was offered, literally through a lens, by Sudheer Gupta, 
whose film, Black River Business, compared efforts to clean up the Yamuna in Delhi with those 
aimed at restoring Durham’s local rivers, the Tyne, the Tees and the Wear.20 

Water governance and management is an area in which the need for interdisciplinary 
collaboration is self-evident. Practical measures to understand and manage water’s own 

Figure 4.5 
Auckland’s Albert 
Park fountain, like 
its twin at the Raffles 
Hotel in Singapore, 
expresses the colonial 
appropriation of 
water. 
PHOTOGRAPH: VERONICA 
STRANG.

agentive capacities, in bringing floods, droughts, landslides and tsunamis, have to be balanced 
with insights into how different societies understand and deal with such risks and hazards. 
This was the focus of a sub-theme activity on Water and Risk. Similarly, scientific research, 
such as Andy Baker’s work on the biochemistry of aquatic ecosystems,21 provides evidence 
underpinning the efforts of Ezio Todini22 and others to develop integrated forms of management 
aimed at encouraging more sustainable managerial structures and practices. 

This focus was provided with a broader context by the Water year’s research on climate 
change, freshwater variability and water security, illustrated in Schlomi Dinar’s work on water 
treaties and the need for these to deal with increased variability in water flows.23 This research 
also flowed beyond the academy to inform policy, underlining the vital need for interdisciplinary 
research in addressing complex problems. Northumbrian Water helpfully sponsored a major 
IAS event bringing a range of disciplinary perspectives to consider issues around access to 
water in the 21st Century, with a clear aim to catalyse policy initiatives and new practices in 
societal relations with water.

The IAS’s Water year therefore produced multi-directional flows, advancing theories and 
understandings of water, while also contributing important insights to the search for practical 
solutions to complex and urgent human problems. The research that it supported continues  
to bring new ideas, new projects, and new impacts, or as Stefan Helmreich put it, it is still 
‘making waves’.

Like the other Water Fellows, I found it tremendously inspiring to have a substantial opportunity 
to exchange ideas with specialists in such a diverse array of disciplinary areas. My research 
also gained a new dimension through domestic immersion in St John’s College. In hosting 
the IAS Fellows, Durham’s Colleges provide many additional opportunities for conversations 
across disciplinary divides. Regular contact with St John’s many theologians drew attention 
to how diverse religious cosmologies use images of water to describe the movement of matter 
and the spirit through time and space. This inspired several new and highly experimental 
interdisciplinary research projects, one of which is currently bringing together a team which 
contains not just anthropologists, but also biochemists, artists, historians, archaeologists, 
geologists, soil scientists, biologists, computer modellers, geographers and others from across 
the disciplinary spectrum. In its design stage it has already generated lively and innovative 
contributions to theory and practice. Thus, like so many IAS Fellows, I found that the 
interdisciplinary exchanges fostered in Cosin’s Hall radically changed how I approached my 
research. I can honestly say it has never been the same since! 

This final point brings home a reality that the IAS is both an intellectual and social space, 
in which principles of equality and a willingness to think collaboratively and generously are 
central. I leave the last word to Marilyn Strathern, whose research at the IAS during the Water 
year focused specifically on the ownership of knowledge. Reflecting on her Fellowship, she 
observes, sagely, that sharing knowledge ensures our collective movement forwards:

I have had the immense benefit of being for a while part of a company of academics 
who are mandated to take care, so to speak, of one another’s disciplines. The gentle 
interdisciplinarity of the IAS offers an experimental space that would not be present if 
members did not assume responsibility for one another’s flourishing.24 
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FUTURES I

THE  CHALLENGE
The Fellowship year began with a challenge. Research is generally oriented towards 
understanding the past, and describing how things are and how they work. But what if the 
focus were not the past and the present, but rather the future? What forms of research would 
emerge if its subjects, aims and commitments were squarely located in what is yet to come? 

It seems to me that the challenge itself is not new – and this may be telling in itself. For 
example, the motto inscribed at the entrance of the Humboldt Universität in Berlin, and  
one of the few remaining vestiges of its communist past, is a quotation from Karl Marx: 
‘Philosophers have hitherto only interpreted the world in various ways; the point is to change 
it.’1 In this case, and more generally, a focus on the future becomes a call for action, rather 
than a more limited effort of description or explanation.

As I recall, the first action (or reaction) following the opening challenge was vigorous debate 
among Fellows and directors: how were we supposed to develop future-oriented research? 
What methodologies might obtain? Crystal balls, anyone? Some Fellows insisted that they were 
not futurologists, and not at all in the business of predicting the future. Curiously, those who 
had already devoted considerable intellectual energy to theorizing the future seemed the most 
critical of our annual theme; those of us traditionally engaged with the past (the ancient past, in 
my case) were on the whole more open, in our naivety, to take up the challenge and see what 
we could make of it. 

THE  MANY COURSES OF  RESEARCH
Unavoidably, we all needed to start from somewhere: our past training and expertise provided 
a point of departure. For me, Homeric epic offered a useful training ground, and I started to 
consider how the Iliad configured the future. The Iliad, i.e. Homer’s ‘poem about Troy’ (Ilion 
is another name for Troy), never actually tells the fall of the city, thus placing its central event 
beyond the limits of its narrative. At the end of the Iliad, Troy still stands – and yet we know 
that it will fall. Characters inside the story also know – or could know, even if they often prefer 
to delude themselves about the future. That attitude is dramatised in the final duel between 
Hector and Achilles. With Achilles’ sharp blade grazing his windpipe, Hector tries to negotiate 
a decent funeral after his death: he points out that Achilles too will die soon; that he too is 
human; and that he too has a family who would take comfort from a proper funeral. Achilles, 
however, refuses to acknowledge this common humanity, and spells out a crucial difference 
between himself and Hector: his opponent must die ‘now’, whereas he, Achilles, will die 
‘whenever’. This statement – coming as it does from a character famously destined to die 
young – sounds particularly deluded; and yet we all know what Achilles means. For us, too, 
there is a crucial difference between knowing that we must die, and knowing exactly when 
and how. The Iliad forces us to ask what might matter beyond our own death: just like Hector 
and Achilles, we may not like to face up to the certainty of death, but it is the one thing we 
know about our own individual future. In some ways, the poem offers itself as an answer to the 
problem of death. It insists that we need to hear the stories of people who lived and died long 

Figure 5.1 
Red-figure vase, depicting the final confrontation between Hector and Achilles. Berlin 
painter, ca 490 BCE. © THE TRUSTEES OF THE BRITISH MUSEUM. ALL RIGHTS RESERVED.

before us. Conversely, it suggests that the people of the past need us – they need to know  
that what they have done, suffered and achieved, matters, as Homer said, ‘to the generations 
of people yet to be’.

My initial thoughts about the Iliad resonated with those of several other Fellows. Mary 
Carruthers, for example, put at our disposal her knowledge of how people trained themselves 
to remember in the Middle Ages.2 Building on ancient techniques described by classical 
authors, medieval scholars developed a system of mnemonics based on imagined spaces, 
in which memorisers put portions of texts or information which they needed to store and be 
able to retrieve. These imagined spaces closely resembled the layout of manuscript pages, 
or the arrangements of rooms and shelves in a library. Carruthers emphasised that the 
extraordinary capacity for memory that this system helped to develop was not just used to  
store an archive of past achievements; it was essential for new composition, or inventio.  
Andy Pickering interjected, quoting Foucault, that it provided a ‘technology of the self’: a way 
of being that supported a particular potential for action and creation. Carruthers’ expertise also 
meshed with Barry Dainton’s project, since he too was concerned with mental pictures, and 
more specifically with how we experience the passing of time. Although his work addressed 
itself to new developments in neuroscience and artificial intelligence, the history of memory 
seemed relevant, since our consciousness is itself affected by the passing of time.3

Several Fellows and Durham academics tackled the question of how the future is represented, 
and what kinds of action the imagined future enables or prevents. Kathryn Banks, a member 
of the School of Modern Languages and an IAS Fellow, analysed the role of apocalyptic and 
prophetic stories in French literature of the 16th Century, asking why such stories were told.4 
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This presented new angles on the Reformation, and opened up a dialogue with several other 
researchers working on religion and society. Stephen Taylor, who came as an IAS Futures 
Fellow and found that his future lay in Durham’s Department of History, investigated the 
changing role of religion in Britain from the Renaissance through to the Enlightenment, and into 
the post-Christian society of the late 20th Century – by examining British state prayers, fasts 
and thanksgivings.5 Roland Robertson, an expert on religion and globalisation, addressed the 
question of the future head-on by focusing on the growth of religion, and pointing out – among 
other things – how Islam is currently gaining adherents more rapidly than other faiths.6 Ben 
Anderson addressed himself to emergencies, asking how governments and the military exploit 
narratives of crisis to change democratic structures.7 His analysis emphasised our emotional 
responses to the future, revealing how the imagined future is felt in the present. Barbara Adam, 
meanwhile, focused on a crucial question: how contemporary societies know and create the 
future on the one hand, and how they handle responsibility for future outcomes on the other.8

Stewart Clegg addressed the issue of responsibility from a more specific – and surprisingly 
effective – angle: the decline of bureaucracy. He pointed out that the liberal critique of 
bureaucracy, which began to gain momentum in the 1980s, led to new ways of organising 
corporations and public-sector institutions. Outsourcing, flexibility and ad hoc arrangements 
are now important aspects of large organisations:

Bureaucracy, in its literal sense, characterized by work in a career, with a pension and 
a steady progression, seems now to be a diminishing and elite privilege… For many it 
has given way to a far more liberal and ontologically insecure state. Such ontological 
insecurity makes the future more open than the endless repetition of routines and rules 
that characterized bureaucracy, but it also makes it much more a matter of personal 
responsibility. Under bureaucratic modes of responsibility, when the present fails to 
conform to past expectations of the future, responsibility can be attributed to system failure, 
requiring system reform.9

In the future, he added, ‘more individuals will be held personally responsible for the failures 
of the situations in which they find themselves’. At a practical level, the wane of predictable 
careers makes it difficult for young people to imagine the future as a stable, steady, and 
identity-building progression towards a goal. The emphasis is now much more on the capacity 
to improvise one’s own identity and path through life.

Gaining from the collective conversation about how identities are carried forward, and raising 
some healthy alarm among other Fellows and Durham academics, Henrietta Mondry tackled 
the formation of new identities in Russia by focusing on Neo-Eurasianist fiction. This kind 
of writing is driven by a group of influential intellectual and award-winning authors, and has 
its own web-based newspaper Zavtra (‘Tomorrow’). She demonstrated how Neo-Eurasianist 
fiction casts the future as a struggle for the genetic survival of the Russian people – and how 
it leverages earlier narratives of (Soviet) cosmonaut exploration and (Orthodox) resurrection 
in order to construct a dangerous claim on the future. Ultimately, as Mondry pointed out, all 
writing about the future ‘is always a form of political writing’.10 In influential contemporary 
Russian fiction, the future is cast in terms of an assumed ethnic complementarity of the 
Russian people with some nations (e.g. Turkic) and antagonism to others (e.g. American and 
British). Thus faultlines that were once ideological are recast as a matter of ethnicity. 

A capacity to envisage the future also interested Russell Jacoby, who asked directly how the 
future is shaped by our ability to imagine it. An expert on utopian thinking of the 20th Century, 
during his Fellowship Russell focused on children’s play, and how this has changed in the last 
generation. He considered that: 

The physical places and spaces that once formed the bedrock of childhood have 
disappeared. The unstructured open play areas and time have been replaced by organized 
games and video consoles. With the decline of spontaneous play, imagination too may 
decline and with it the possibility of utopian thinking.11 

This was an interesting argument, and it contributed to the impression that the future is 
increasingly cast as a dystopian realm to be navigated like the hostile environment of a video 
game. Still, in other contexts the future looks different. Engaging in the collective conversation, 
Kate Hampshire, a member of staff in the Anthropology Department, pointed out that the 
children with whom she works in West Africa are convinced that the future is going to be 
significantly better than the past. The capacity for positive imagination seems far from stunted 
in communities where, although child labour is heavy, play remains unregulated.

The future is not merely human. Several Fellows considered the theme by focusing on the 
environment. They did so from a variety of disciplinary perspectives, using their experiences 
in science, political activism, literary theory and policy making. Paul O’Brien considered the 

Figure 5.2 
The Apollinean statue, surrounded by water used to generate electricity, faces east, 
expressing how white, male athleticism protects Eurasia against eastern attacks. COURTESY OF 

ZAVTRA, 6 OCTOBER 2010.
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availability of specific elements as a crucial factor in developing technologies for sustainable 
energy. For example: solar energy is often presented as sustainable, clean and infinitely 
available, but building more solar technology may lead to problems in the global resource 
system. Solar panels often make use of rare earth elements, so the relative scarcity or 
abundance of different raw materials ought, in O’Brien’s view, to determine which types of solar 
technologies should be developed.12

Rik Leemans brought to the IAS discussions his long experience of modelling land use and 
biodiversity. He argued that a key challenge in trying to ensure a sustainable future is to 
identify trade-offs and synergies between different choices, and to steer away from high-impact 
vulnerabilities, including those with undesirable and irreversible tipping points. Given that 
effective collaboration between experts in different disciplines, as well as public policy and 
the private sector, is essential to a sustainable future, Rik emphasized the need for effective 
communication.13 This is where the experience of Jonathon Porritt offered crucial insights.  
As a writer, broadcaster, and co-founder of Forum for the Future (the UK’s leading sustainable 
development charity) he was well placed to articulate how science, culture and policy connect 
(or fail to do so). He looked at how visioning processes of one kind or another (including 
the use of scenarios) are used by a range of businesses, government and civil society 
organisations. Yet they seldom involve care for the environment, and one reason, he suggested, 
is that people find it difficult to imagine what sustainable living might mean in practice.14

The relationship between theory and action was not merely a focus for conversation, analysis, 
or description (as Marx might say): it affected what Fellows did while they were at the IAS. Thus 

Figure 5.3 
Children playing football in Mali. PHOTOGRAPH: JELLE JANSEN.

Figure 5.4 
Fast-switchable lens technology. ‘Blurring is important to our image perception. The left 
hand photo shows how we might typically view a real scene. The image on the right shows 
how this same scene would be presented on many displays – everything is now in focus, 
which is actually typically incorrect’. Martin Banks (UC Berkeley) and Gordon Love (Durham 
University) collaborated on a display which produced authentic optical signals to the eye 
and which correctly produced blur as the eye looks around the scene. This is particularly 
important for producing 3D displays which minimise discomfort to viewers. 
COURTESY OF GORDON LOVE, DURHAM UNIVERSITY.

Marty Banks investigated how human vision can be practically enhanced by the development 
of fast-switchable lens technology.15 He worked closely with Durham’s Biophysical Sciences 
Institute to develop In-Focus 3D, a patented device for stereoscopic viewing. Andy Pickering, 
meanwhile, expanded on his work on cybernetics and explored three intertwined themes: 
questions of ontology, of what the world is like and of our place in it; the ways in which new 
ontological visions can contribute to productive inter- or even anti-disciplinary intersections; 
and the ways in which such visions can be staged, explored and elaborated in practice, now 
and in the future. 

Two other fellows, Andrew Crumey and Mikhail Epstein, also worked at the intersection 
between theory and practice. Andrew, our writer-in-residence, asked whether novelists can 
predict the future; Mikhail, for his part, wrote a manifesto for the future of the humanities. 
He argued for the ‘trans-humanities’: the transformative humanities, a concept which (as he 
explained) ‘emphasizes the constructive rather than purely explorative aspect of humanistic 
enquiry’. One exciting event was the collaboration between these two Fellows, who published 
together a dialogue on creative thinking for the IAS journal Insights16; another, more long-lasting 
institutional effect was the creation of the Durham Centre for Humanities Innovation.17

These, then, were the many strands of research that were brought together at the IAS during 
the Fellowship year devoted to Futures. There was, however, one issue in particular on which 
the interests of Fellows converged: the need for intergenerational justice.
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INTERGENERATIONAL  JUSTICE
From the de-structuring of careers to the challenges of sustainable living; from the erosion  
of democratic structures to the vulnerability of pensions; from the cost of education for the 
young, to that of health provision for an aging population: several concerns pointed to the need 
for intergenerational justice – and so, together with researchers permanently based in Durham,  
the Fellows debated how such justice might be conceptualised and achieved.

The common experience of living in a family immediately suggested that issues of justice tend 
to centre around members of the same generation. ‘It’s not fair’ is a common complaint among 
siblings, whether they are sharing a cake or a family estate. Children rarely apply the sentence 
‘It’s not fair’ to their parents; and, when they do, their complaints tend to be either trivial or 
controversial. A trivial example would be: ‘It’s not fair: you can stay up later than me’, which can 
be met with the answer: ‘You will need less sleep when you grow up.’ That is to say, equality 
will be achieved, but only with the passing of time. Controversial examples arise when there 
will be no equality, even allowing for a time lag. For example: ‘It’s not fair: you are spending all 
the family money on yourself, and there will be none left for me.’ This example is controversial, 
because it is not clear that, or to what extent, children have a right to their parents’ wealth. 
Parents who spend on themselves are more often accused of selfishness than injustice.  
It seems, then, that justice is an operative concept in regulating transactions between siblings 
(and more broadly in social contexts where equal rights and duties are thought to apply); 
selflessness is more generally expected of parents. Significantly, those who choose not to have 
children (and especially women), are often accused of selfishness – a paradoxical claim, given 
that it seems to describe an attitude towards people who do not exist, and will never exist.

These initial considerations provided a taste of the kind of conceptual muddle intergenerational 
thinking often involves. Rigorous approaches to justice parallel some of the insights that can  
be gained from straightforward intergenerational experience. In his influential approach to 
justice, John Rawls sets out a contractual definition.18 To the basic question ‘why should I do 
this?’ his answer centres on the social contract, the network of rights and duties freely shared 
by rational individuals. He provides a scenario in which rational and reasonable human beings 
agree on rules in order to enable each individual to pursue her/his own aims. Two principles 
underlie such an agreement: a principle of equal basic liberties (the usual freedoms of 
conscience, association, expression, private property etc.); and a principle requiring equality  
of opportunity (because the enjoyment of basic liberties is meaningless for the desperately 
poor, the marginalised etc.) His version of equal opportunities is low-key and practical: 
demanding an equal footing in society for all rational and reasonable human beings would be 
excessive, because it would allegedly undermine the very liberties it is supposed to protect. 
Still, in the case of people with comparable talents and motivations, inequalities in society ought 
to work – according to Rawls – to the benefit of the least advantaged.

Unsurprisingly, Rawls has been influential in the academy, but the problem is that many 
contexts in which considerations of justice apply do not approximate to a freely constituted 
group of rational individuals (as the academy allegedly is). Mary Midgley offers a useful critique: 

Relations between parents and children are not like this – and each of us, after all, started 
life as a non-contracting baby. Nor indeed are most of our personal relations. But we have 
not yet grasped how much worse the misfit becomes when we have to deal with the rest of 
the natural world. Even over animals, the legalistic notion of contractual rights works badly. 
And when we come to such chronic non-litigants as the rain-forest and the Antarctic it fails 
us completely. Entities like these are not fellow-citizens. They never signed a contract. They 
know nothing of us. How, then, if duties are essentially contractual, can we possibly have 
duties to them?19 

Contractual definitions of justice are – for Midgley – only one of many obstacles to a responsible 
attitude to the living planet, but it is interesting that she, too, began with the appearance of the 
next generation, the ‘non-contracting baby’.

Nobody chooses to be born (as the ancient Greeks well knew, and often reminded each  
other), and therefore the act of being born does not in itself involve a set of duties and rights 
based on rational choice. Whether people choose to become parents is a more interesting 
question: often, parenthood is presented as a matter of choice (involving a corollary argument 
about sexual restraint and/or contraception). But, in fact, birth rates tend to be highest 
in contexts where women have little economic and social autonomy, and lack access to 
information and health services. Conversely, birth rates have dropped dramatically in contexts 
where women enjoy the highest levels of autonomy and education, i.e. precisely where they 
are most able to make choices as the ‘rational and free individuals’ of Rawls’ Theory of Justice. 
This second fact is clearly of political and philosophical interest when it comes to considering 
intergenerational justice. 

French philosopher Elisabeth Badinter argues that, at the level of intergenerational politics, 
the decision on the part of highly educated and wealthy European women not to have children 
reflects – among other things – a tension between a generation of post-war mothers (who 
tried to reconcile motherhood and career) and their daughters (who witnessed the exhaustion 
produced by that attempt).20 She also points to the increasing re-conceptualisation of 
motherhood as a ‘career choice’ (with the attending competitive performance this involves).  
In fact the evidence from women at both ends of the freedom and autonomy spectrum points 
in the same direction: there is, at best, a tenuous link between rational choice and parenthood. 
A contractual model will not work for intergenerational justice, not just because babies sign no 
contract, but also because mothers fail to do so too.

The continued centrality of rational choice in ethics precludes an effective approach to 
intergenerational justice, because the relationship between generations is neither based on 
rational choice, nor on contractual sets of rights and duties. The selflessness often invoked 
in relation to parenthood – and often more specifically motherhood – may provide a clue  
here. We may need to reimagine the self in order to address our relationship not just with  
‘the generations of people yet to be’ (as Homer put it), but also with non-human beings and  
the environment. That, at least, was one initial conclusion we could grasp. But a year goes 
quickly, and we carried away with us a commitment to more future-oriented research.
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BACK TO  THE  FUTURES AGAIN
Karl Popper famously likened research to the function of a searchlight1 on the front of a vehicle 
speeding through darkness from one newly-disclosed horizon to another. For him, the mark of 
successful research consisted paradoxically not in arriving at journey’s end, but in pioneering 
travel pure and simple – in answering a question so well that still more questions emerged 
from the answer to drive us across yet another border. But he also warned that the unending 
journey to insight could only be truly progressive if the mistakes we had made in the process of 
arriving at the present juncture were capable of being recognised. That surely explains why, in 
2011-2012, the Futures strand could only be followed by Futures II, and why the outstanding 
research conducted by our Durham Fellows in the Futures II framework, regardless of their 
specialist theme, so often entailed envisioning a future which had been changed by the 
renewed encounter with a past yet fully to be understood.

The Futures II year encompassed a thrillingly wide range of questions which, quite apart from 
temporal borders, prolifically crossed disciplinary boundaries. A seed project sown during the 
Being Human year at the IAS flowered into research exploring the search for the origin and 
meaning of voices emerging spontaneously in the mind (Hearing the Voice), in which Patricia 
Waugh2 and other humanities scholars collaborated with cognitive scientist Charles Fernyhough 
and cognitive literary specialist Angela Woods, to study how narrative theory might assist in 
disclosing the inner structure of a surprisingly common phenomenon with significance in 
disciplines from psychopathology to anthropology, literature and theology. 

Then there was the Recovery of Beauty project, in which Jane Macnaughton3 from Health 
Sciences worked with aestheticians such as Michael O’Neill (English Studies) on issues such 
as the aesthetic principles of reconstructive surgery for First World War victims of facial trauma, 
and how that might hold lessons for future practice. 

In Exaptation, Uncertainty and Technological Change, Robert Layton from Anthropology  
worked with IAS Fellow Pier Paolo Saviotti to understand how Stephen Jay Gould’s concept  
of the ‘spandrel’ – the no longer adaptive but still adaptable evolutionary modification of form  
– might be deployed to model and explain contingent leaps in functionality in the future cultural 
and social evolution of human activities such as economics. Also emerging from the IAS 
sub-theme research activities planned by Durham academics was the Biofuels, Science and 
Society project led by Durham Earth Sciences, who collaborated with IAS Fellows Pat Harvey 
and Meredith Lloyd-Evans to examine exactly how the mooted shift from an oil-dependent 
economy to biological fuel production will affect the processes of climate change and social 
value formation.

SEEING THE  FUTURE IN  THE  PAST
Let us begin, however, with a major shared analytic question which emerged from 
interdisciplinary conversations about the future. How can we weigh the competing influences 
of nature and nurture on change, and so better understand the historical energies which 
generate future realities? Thus, in his project, Pier Paolo Saviotti focused on the problem of 
developments in technological and economic cultural evolution, which can only be described 
in terms of discontinuities.4 Since the industrial revolution which defines modernity, he notes, 
Western knowledge systems have been characterised by what T.S. Kuhn termed ‘paradigm 
shifts’ from one model or theory to its successor. These initially divide, but ultimately unite 
the scientific community so that, having defined orthodoxy, they themselves become ripe for 
overturning. How, then, might revolutionary scientific developments intersect with change 
in economic systems under this evolutionary perspective? Saviotti’s answer is to construct 
a sophisticated model, describing how the ‘economics of innovation’ emerge in steps from 
‘radical’ to ‘incremental’ in correlation with a ‘technological trajectory’ made possible by 
paradigm shifts in science. Qualitative leaps and incremental steps in new technology correlate 
closely, he found, with analogous shifts in new productions (aircraft and pharmacological 
biotechnology are examples), but also follow a declining curve as the impetus of scientific 
innovation ebbs. In this way, economic futures might indeed be susceptible to predictive 
modelling. As well as resonating with ideas from the IAS’s Modelling year, Saviotti’s work was 

Figure 6.1 
Portraits of a Wounded Soldier Before, and After Treatment, by Henry Tonks (1862-1937). 
© MUSEUM AT THE ROYAL COLLEGE OF SURGEONS.
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Figure 6.2 
Palaeolithic handprints at Cueva de las Manos in Argentina. PHOTOGRAPH: MARIANO.

an important anticipation of the studies modelling discontinuous development, which were 
supported by the IAS Emergence research in 2014-15.

A still bolder project to link the re-understood past with a new future came with Fabio 
Zampieri’s Fellowship contribution to the Evolutionary Medicine strand of the Futures II 
activities. His essay The Holistic Approach of Evolutionary Medicine: an epistemological 
analysis5 took us back into deep time to explain a scientific revolution of today. Should we 
really see the body as a perfectly adapted machine, and disease as a breakage to be repaired 
by a doctor who is little more than a technician? Not, answers Zampieri, if we adopt a properly 
evolutionary view of human development and apply these lessons to the goal of furthering our 
well-being. Human nature is less a disembodied intellect rattling around in a mobile machine 
than an organism which (again in emergent fashion) is more than the sum of its parts and so 
irreducible to these. Only a holistic approach, as pioneered by Jan-Christiaan Smuts in 1926 
and made famous by Edward O. Wilson’s Sociobiology: The New Synthesis,6 can treat human 
consciousness and behaviour as part of a continuum with the growth and development of the 
human body. As illustrated by the IAS’s work on The Legacy of Charles Darwin, discussed in 
Chapter 1, today’s evodevo biology therefore considers the phenotype as a ‘plastic’ substance, 
the concrete manifestation of which depends on culturally formed adaptations to social 
and material environments. These adaptations are not gene-determined but epigenetically 
negotiated before being transmitted across generations. 

Thus we may still be adapted in body and behaviour to Palaeolithic conditions, and to that 
extent we are mismatched with – and still adapting to – modernity. This deep view of our past 
can therefore reveal why our current development is not that of the perfected machine but 
work in progress, and so open to multiple valid perspectives on alternative futures.

This approach also assisted some of the most signal achievements in other strands of the 
Futures II research. Only if we view the past with fresh eyes, Meredith Lloyd-Evans insisted, 
can we recognise hitherto invisible paradoxes for what they are. Apparent limitations are 
often revealed to be liberations and apparent liberations to be actual limitations.7 In this vein, 
Elizabeth Edwards’ Fellowship research opened our eyes to the paradoxical, liberating yet 
limiting function of new technology as a tool for re-envisioning the past – in particular, hitherto 
undisclosed anthropological differences. Her contribution to the project Translating Cultures: 
Purpose, Process and Consequence drew our attention to the cultural and anthropological 
self-understanding of the pioneers of photography, once that new technology had become 
established and popularised in the latter half of the 19th Century. Paraphrasing Freud in her 
essay Photography, Survey and the Desire for History , she argued that the camera was, for 
early photographers, nothing less than humanity’s ‘prosthetic eye’ and in this capacity the 
privileged cognitive organ of a specific cultural group‘s ‘prosthetic memory’.8

Could photography therefore help to overcome time, and time’s often destructive effects on 
human development? This, let us recall, was the age when the industrial revolution and its 
impetus towards irreversible cultural modernisation and mass urbanisation had changed 

Europeans’ collective perceptions of time 
and cultural history. Such rapid change 
engendered resistance to the resultant 
sense of the irrecuperable loss of time past, 
as illustrated, for example, in Bergson’s 
philosophy of the elasticity of actual 
subjective time and the new aesthetic 
technologies of time recuperation in both 
Proust’s À la recherche du temps perdu 
and Joyce’s Ulysses.9 But if Bergson was 
sceptical of the ability of objective-technical 
mechanical systems (clocks, movies) to 
capture the experience of temporality, the 
early photographers, argued Edwards, saw 
things much more positively. For them, 
photography was a preeminent technology 
for exosomatic archiving of humanity’s 
collective cultural past at the very moment 
of its disappearance – documenting 
ethnographic difference as it melted before 
the onward march of occidental culture. 
This, she observed, led to the formation of 
nothing less than a transnational network 
of photographers and photographical 
societies in such dispersed localities as 

Figure 6.3 
La Montée d’Agonie, engraved by Émile 
Maillard after a sketch by Manouel André, 
and published in an article written by 
Édouard François André, ‘L’Amerique 
Equinoxiale’, in Le Tour du Monde: nouveau 
journal des voyages, Paris 1879. 38: 363.



86  TRANSFORMING THE  WAY WE TH INK 

TRANSFORMING THE  WAY WE TH INK  87

FUTURES II

Chicago, Brussels and Dresden, all of whom saw their mission as reconstructing, in the cause 
of universal humanism and future understanding, an ethnographic panorama of the cultural 
practices of the past. Of course, in doing so, even their cameras exerted on the subjects of  
their photographs (who were also colonial subjects) a particular gaze, and a particular, often 
deeply hierarchical view which paradoxically erased the cultural differences they had aspired  
to preserve.

EMBODYING THE  FUTURE IN  THE  PAST
Issues of social and political power also underpinned another area of research during the year. 
What we think of as our body and therefore as our property is often subject to the appropriating 
gaze of other members of society, who may determine – independently of our own subjective 
will – both how that body should look, and what it should do. Indeed, even if our corporeal 
person sometimes escapes that forced encounter with ‘othering’, we can also experience 
something still more disconcerting: the uncertainty of both our own subjective experience of 
the body and others’ objective assessment of the very same events in the body. Working with 
a range of Durham scholars, Fellows Elizabeth Archibald, Sander Gilman and Lynnette Leidy 

Sievert all contributed to the redrawing of 
these traditionally accepted borderlines  
of mind and body, self and other, subject  
and object.

In her fascinating essay Bathing, Beauty 
and Christianity in the Middle Ages,10 which 
emerged from the Recovery of Beauty 
project, Elizabeth Archibald rejected the 
received opinion that, in Christianity, bathing 
is negatively associated with pre-Christian 
cultivation of the physical body, so that, as 
with Susannah in the bath, the exposure 
of the naked human body to the gaze of 
the opposite sex represents a diabolical 
temptation, which can only be countered  
by ascetism and St Jerome’s ‘cult of filth’. 
Eve, recalls Archibald, wrinkled her nose after 
Adam had done working by the sweat of his 
brow. In the age of the Fathers, especially, 
authorities tended to follow a middle path 
between suspicion of the heathen cult of the 

body, the need for hygiene, and some pragmatic notion of appropriate grooming. Yes, in the 
Middle Ages there were many extreme sermons against the habit of bathing, particularly public 
bathing, but monks and nuns nonetheless built baths both for their own use and the benefit 
of the public. In medieval literature too there are many cases of bathing as a moral exemplum, 
even if this was usually linked with the process of baptism. By the 18th Century even John 
Wesley was claiming that cleanliness (rather than forgiveness!) was next to godliness. It will 

Figure 6.4 
Bathsheba Bathing, by Jean Bourdichon. 
COURTESY OF THE J. PAUL GETTY MUSEUM.

not quite do, then, to categorize the entire Christian tradition as engaged in a war against 
corporeality, and it is clear that the attempts by the ecclesiastic body politic to discipline the 
natural needs and wants of the individual body were doomed. It is for today’s Christianity to 
understand these insights.

‘Stand Up Straight’: Notes Toward a History of Posture11 was Sander Gilman’s much more 
pessimistic intervention on past and future bodies. Of course we need to stand up straight, 
as every son and daughter has been told since ... but since when, exactly? And is that a 
law of nature or a cultural practice? Certainly at the close of the 18th Century a man of the 
Enlightenment such as Goethe’s friend, Johann Gottfried Herder, the philosopher, cultural 
anthropologist, theoretician of language, theologian and pastor (in that order), thought that 
(along with reason) the distinctive upright gait of humankind – even if it embarrassingly 
recalled a certain affinity with higher primates – connoted humanity’s innate dignity and, from 
the right point of view, a divine predestination to rule over the natural world. For Friedrich von 
Hardenberg, better known as the Romantic philosopher and poet Novalis, the characteristic 
‘hovering’ gait of humankind connoted (as a natural signature of the human body) a less 
earthbound destiny altogether. 

But for Gilman, drawing inspiration from Foucault’s arguments in Discipline and Punish,12 
this ideal of ramrod posture is precisely that: the cultural legacy of a mathematicisation and 
militarization of European society in particular, dating back to the late 16th Century. By the 
19th Century the notion of steeling the body’s backbone had become an accepted civilian 
social and cultural norm, to the extent that the new scientific technology of photography was 
(inevitably) harnessed in its cause. Deviations from this new, of course now scientifically-
attested norm became medicalised and were subject to therapy in the shape of specialised 
remedial exercises, prosthetics (the corset) and, ultimately, the highest possible discipline: 
eugenic selection of the straightest. H.G. Wells’s thought experiment, The Island of Dr 
Moreau,13 only proved the point about the seemingly evident distinction of humanity even 
in the post-Darwinian natural world. Alas, as Gilman shows and as Fabio Zampieri also 
noted, evolution in fact had all along optimised the ‘design’ of the human body for forward 

Figure 6.5 
A 19th-Century 
exposure of some of 
the dangers facing 
corset wearers.
COURTESY OF THE WELLCOME 
LIBRARY.
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motion on all fours, just as is the case with humanity’s simian relatives, so that our physiological 
inner technology is still evolving to deal with the abdominal stresses entailed by the adaptive 
advantages of walking erect. 

Did that mean we actually need(ed) corsets after all?14 Leaving that paradoxical outcome to 
one side, Sander Gilman showed that, while medicine has now adopted corporeal functionality 
– our body’s relative dynamic efficiency – as an axiomatic principle, this can still be seen, in 
Nietzsche’s sense, to be a geneaological heir of the militarising tradition.

By contrast Lynnette Leidy Sievert, whose Fellowship brought involvement in the Evolutionary 
Medicine collaboration, did not extend this topic into economics, as her Insights essay 
Choosing the Gold Standard: subjective report vs physiological measure15 might suggest.  
For her, rather, the problem is an epistemological limit. Menopausal women, she notes, tend 
to experience so-called ‘hot flashes’: periods of experience which can last many minutes and 
during which the oscillation of œstrogen levels makes the body’s temperature regulation system 
function to abnormal extremes. Yet, beyond a common understanding of this phenomenon, 
it is unexpectedly difficult to establish any properly scientific facts or evidence. The two 
methods available, subjective and objective, both end in unreliability and so cannot serve as 
a gold standard measure. Sometimes women know and say when they have these specific 
experiences. Sometimes, however, especially under specific cultural conditions (did they eat 
hot chilli today?) they do not map these experiences onto the categories offered in apparently 
culture-neutral questionnaires. And sometimes they have experiences which they think 
of as hot flashes, but which do not register in the standard, objective, sternal temperature 
measurement tests. So, in medical terms, which method, the subjective or the objective, 
captures the ‘real’, the facts of the case? Sievert ultimately appeals to Merleau-Ponty’s 
phenomenology of perception to suggest that the parameters of conscious and unconscious 
experience need to be recalibrated, since in response to specifically cultural contexts, some 
corporeal phenomena are filtered out before they reach consciousness. There is work still to be 
done here. Indeed, there is a link after all to economics, and to the IAS’s 2014-15 Emergence 
theme, in which Katherine Hayles revealed the danger to the stability of the financial market 
systems caused by the operation of automatic trading mechanisms at a speed far beyond 
human abilities to perceive them, either consciously or unconsciously.16

SEEING THE  FUTURE BETTER
There is no space left to elaborate the other exciting projects carried out in the Futures II year 
– except one, which belongs here because it also thematises the eye and the future, and most 
appropriately resides at this point in the discourse, when my gentle reader’s eyes might well be 
at their most fatigued. Roy Quinlan led a large scientific team which looked at Future-Proofing 
Eye Function using Modelling, Computational Biology and Laser Tools.17 This was eye-opening 
of a very practical kind, for it attempted to model and explain why persons of a certain age 
(perhaps even including the writer of this present text) require bifocal lenses in their glasses, 
and how in the future such prosthetic appliances might be discarded. To Roy and his team, my 
special thanks for opening that optimistic perspective, which is surely exactly what an IAS study 
of the futures past should be doing.
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ABOUT  T IME
There is no disciplinary area in which temporality is not meaningful, and this was amply 
demonstrated in the IAS’s Time year, which included research on the physics and metaphysics 
of time; on different historical and cultural understandings of time and methods of time telling; 
on ways of experiencing, representing and narrating time, and the effects of these on health 
and well-being, policy and practice. In spending time together, the IAS Fellows and the Durham 
researchers collaborating with them were able to discover multiple connections between these 
diverse areas of investigation. As Catríona Ní Dhúill put it:

It was both exhilarating but also somewhat nerve-wracking to be part of a community  
which took seriously the ability of academic research to effect positive social change;  
I often found myself taking a much more reflective, listening role than I have tended to 
do in other contexts… and precisely because of this shift in my academic ‘persona’, my 
development as a critical thinker took on a new dimension. My greatest ‘aha’ moment 
was when I realised, through Robert de Mello Koch’s seminar, that theoretical physics has 
in one sense… ‘solved’ or transcended a problem that continues to dog the theoretical 
humanities, namely the problem of ‘supersession’.

This comment highlights one of the reasons that interdisciplinary exchanges can be so 
transformational. The crossing of boundaries between research on material and non-material 
dimensions of life, and between experience and representation enables a dialogue that is 
mutually informative. In trying to understand ‘what time is’, there is clearly a useful interface 
between physics and metaphysics. Philosopher Simon Prosser discussed how the mind 
composes experiences of time, examining the concept of the ‘specious present’. This assumes 
that processes of change are experienced as a brief but extended period of time. He suggested 
that this is enabled by dual forms of visual processing which deal simultaneously with the 
position and the motion of things, allowing the mind to compose both a sense of being present 
and an awareness of a world in motion.1 

This work was helpfully informed by conversations with the physicists participating in a sub-
theme activity concerned with the Nature and Geometry of Time. Approaching theories about 
time from the perspective of theoretical physics, Robert de Mello Koch’s Fellowship research 
addressed fundamental questions about space-time and gravity. His public lecture, famously 
illustrated with a pair of his son’s trousers and a rugby ball, stands as an exemplar of scientific 
communication, making string theory and the potential existence of multiple spatio-temporal 
dimensions (at least momentarily) comprehensible to us all.2 Robert’s wonderful depiction of 
matter, as strings of particles curling dynamically through gravitational fields, also brought to 
the fore the challenge of understanding relationships between time and space. 

Figure 7.1 
Celestial architecture 
in Athens. 
PHOTOGRAPH: VERONICA 
STRANG.

Of course human societies have always tried to find ways to explain such relationships and 
to imagine movement between material and non-material dimensions of being. We caught 
a glimpse of this with the IAS theme on Water, with the imaginative use of the hydrological 
cycle as a way to understand the movement of matter over time and space. The historical and 
cultural diversity of such explanations was illustrated in the Time year by the work of classicist 
Robert Hannah, who considered how, in the Roman Pantheon, and also in earlier Greek 
architecture, buildings were oriented to intersect with key celestial movements, so that souls 
could move from Heavenly dimensions into the material world at the Summer solstice, and 
return to invisible domains in mid-Winter.3 

This intersected nicely with the work of archaeologist Jerry Moore, who drew on the South 
American prehistoric record to consider how cyclical indigenous temporalities challenge 
overarching chronological assumptions.4 And Alison Wylie added to this discussion an analysis 
of how non-academic views – such as those of indigenous communities – provide alternate 
views of the archaeological record.5 The bringing together of perspectives concerned with 
material temporalities also fed usefully into a sub-theme, Time and Heritage, which considered 
the encoding of memory and identity in architecture such as Durham Cathedral. 

Engaging with these diverse perspectives greatly enlivened my own thinking on indigenous 
concepts of time and space. In listening to our Fellows (the great privilege of looking after the 
IAS) I was struck by an intriguing congruity between Aboriginal Australian conflations of space 
and time, and the way that these are assumed to be the same thing in contemporary physics. 
This raised some questions which would never have emerged other than in an intensely 
interdisciplinary environment. Why should the cyclical spatio-temporal cosmological models 
of pre-literate place-based societies resonate so well with those of modern theoretical physics? 
Why did concepts of time and space bifurcate historically? It appears that what indigenous 
societies in Australia and physicists have in common is that, for both groups, time-telling is 
based on intense material observation in which all objects are relational. Neither emphasises 
linear narrative, allowing for multiple spatio-temporal dimensions to co-exist, and there is ready 
scope for cyclical movements between these, albeit, in physics, within a larger linear vision  
of entropy.6
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FROM CYCLICAL  T IME TO  T IME’S  ARROW
A cross-cutting theme in research on temporality is the need to reconcile the intrinsic tensions 
between cyclical and chronological perspectives. Different emphases are given to these in 
specific cultural, historical and indeed disciplinary contexts. However, there is broad consensus 
explored in some of the discussions at the IAS during the Time year that human societies have 
tended to move, historically, from an intense focus on diurnal, seasonal and annual cycles 
towards a greater emphasis on linear and chronological visions of time. There are potential 
relationships with changes in economic forms: for example, a shift from hunting and gathering 
into agriculture appears to have encouraged a stronger emphasis on seasonal variations in 
rainfall, spurring efforts to create almanacs linked to the annual movements of celestial bodies.

Jonathan Ben-Dov’s collaboration with Durham scholars on The Construction of Time in 
Antiquity, through an examination of ancient astronomy and cuneiform cultures, opened up 
some of the earliest ideas about astrology and cosmology, and highlighted their importance in 
the creation of religious and agricultural calendars. An examination of calendars and time-
marking festivals was also the focus of a related sub-theme of research on The Creation of 
Time in Christian Medieval Traditions, organised by the Institute of Medieval and Early Modern 
Studies. This examined the medieval florescence of new ways of thinking about and measuring 
time, and the ways in which these endowed time with religious meanings. 

A related pattern that emerged through a sub-theme activity on Narrating Time, is that linear 
concepts of time – the notion of ‘time’s arrow’ – became more dominant with advances in 
technology and technologies of knowledge. An obvious example is the emergence of written 
records which, by their very nature, tend to be more chronological than the circuitous narrative 
forms that often typify oral storytelling, or the multiple temporalities possible in visual media. 
It is reasonable to suppose, therefore, that (as Jack Goody and Ian Watt argued7) innovations 
in time-telling went hand in hand with the spread of literacy. The research conversation 
also gained from the input of historian Andy Wood, whose Fellowship research was closely 
concerned with how popular localised, place-based senses of time in England during the 
Tudor and Stuart period were challenged by impositions of linear, uniform clock time, ‘seen by 
some historians as a defining characteristic of urban modernity’.8 Such processes were evident 
elsewhere too: for example, Sinkwan Chen’s research considered the social and political effects 
of the emergence of linear time in China which, she suggested, provided a clearer vision of the 
past and future, ‘temporalising the language’ and initiating processes of modernisation.9 

A much deeper time perspective was offered by Liping Zhou’s research, which considered 
how technologies for dating geological materials and the ‘loess’ (detritus) of erosion allowed 
human societies to locate human history in a vastly longer chronological progression.10 This was 
complemented by the similarly vast spatio-temporal scales composing Robert de Mello Koch’s 
depiction of a Universe in which light waves reach the Earth millennia after being emitted. In 
comparison with medieval apocalyptic visions, in which the beginning of time was seen as 
being relatively recent and the end of it only a short way ahead, these perspectives highlighted 
the vast temporalities initiated by the emergence of science.  

Longer-term temporalities met visions of an apocalyptic future in the IAS’s 2013 London Event, 
Timed Out: Evolving to Extinction. This brought together a panel consisting of Jonathon Porritt; 
Gillian Beer (whose interests in literature include analyses of Darwin’s work); Simon Conway-
Morris; Caspar Henderson, an award-winning science writer; and Paul Wignall, whose work 
is concerned with palaeoenvironments. Their discussion focused on the radical acceleration 
in the rates of species extinctions over the last half-century, and the potential for this human-
made mass extinction event to destabilise planetary ecosystems. It raised questions about how 
should we think about humankind’s impacts on evolutionary time; whether it is immoral to end 
the time of other species; and whether we need to think differently about time and ‘progress’ in 
order to think and act differently in relation to other species.11

Figure 7.2 
Edwards’ Dodo, by 
Roelant Savery.
PRESENTED TO THE BRITISH 
MUSEUM BY GEORGE EDWARDS 
IN 1759, HAVING PREVIOUSLY 
BEEN IN THE COLLECTION OF 
SIR HANS SLOANE.

Figure 7.3 
Timed Out: evolving 
to extinction, London 
IAS event, 2013. 
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The IAS’s London Events bring its interdisciplinary approach to wider public audiences, in this 
instance not only providing a lively discussion for a large audience at the ICAEW’s beautiful hall 
in Moorgate Place,12 but also gaining coverage in Prospect Magazine, The New Statesman, and 
on Radio 4’s Today programme. The result was an influx of emails from around the country, 
highlighting the capacity of innovative interdisciplinary research to engage people intellectually.  

LIFE  T IMES
A number of the IAS’s Time Fellows focused on the much shorter temporal periods represented 
by human lives. Here, too, the tension between cyclical and chronological forms is readily 
evident. While there is an underlying sense that each human life progresses ‘forward’ over time, 
in concert with material change (and sadly, rapid entropy), there is plenty of room for ideas 
about movements into and out of the past, and projections into the future. Thus Andy Wood 
described historical visions of ghosts intruding from the past into the present, and Catríona Ní 
Dhúill’s research on biographical narratives showed how these function to bring persons from 
the past into relationships with those in the present.13 A further visual and oral narrative of time, 
Desert Island, was provided by video and installation artist Toby Phips Lloyd. By depicting the 
bedroom of his teenage years, with its 1970s vinyl records and predictable posters, this carried 
the viewer back to an earlier time and place (albeit one perhaps best forgotten by most of us).14  

Both text and film provide opportunities to consider slippages in chronological time, and David 
Martin-Jones’ work on cinematic temporalities of modernity considered how these are disrupted 
by the time images of non-European filmmaking, for example the dharmic cycles found in 
Bollywood cinema, or the time-travel narratives fashionable in recent South Korean films.15 
Film was also the focus of Brad Epps’ research, which brought film and materiality together 
in an examination of Barcelona’s processes of representing time through memorialisation and 
monumentalisation.16 

Figure 7.4 
Desert Island, by Toby 
Phips Lloyd, 2013.
PHOTOGRAPH: TOBY PHIPS LLOYD.

IN  ST  CUTHBERT ’S  T IME:  A  7TH  CENTURY 
SOUNDSCAPE OF  L INDISFARNE

An even earlier time was evoked by a Fellowship project led by sound artist Chris Watson. His 
collaboration with Durham medieval scholar Fiona Gameson and archaeologist Dave Petts 
coincided with a major event in Durham in 2013: the summer-long exhibition of the Lindisfarne 
Gospels at the University’s Palace Green Library. Having worked for many years with David 
Attenborough as a sound recordist, Chris has become internationally renowned for the 
sound installations and CDs of his compositions of particular soundscapes. The IAS therefore 
collaborated with Durham Cathedral to place his sound installation in its Holy Cross Chapel, 
located in the Dean’s garden behind the Cathedral. 

The research team set out to recreate the soundscape of Holy Island in the 7th Century, 
when Eadfrith, Bishop of Lindisfarne (698-722), was writing the gospels.17 First, they drew 
on archaeological and historical knowledge to understand the medieval landscape, and the 
conditions under which Eadfrith worked. They found that, within the priory on the sea shore, 
a scribe would require natural light, and thus open windows through which the sounds of the 
sea, and the plaintive cries of seals and seabirds, would have been readily audible. This was 
assisted by Eadfrith’s own description, which revealed that this may not have been quite as 
idyllic as it sounds:

The conditions of the past winter have oppressed the island of our race very horribly with 
cold and ice and long and widespread storms of wind and rain, so that the hand of the 
scribe was hindered from producing a great number of books.18 

What also comes through these records, summarised in a written account accompanying the 
soundscape, is a vision of monastic time dominated by daily and seasonal calendars, marking 
time for agricultural activities and religious worship. It seems that the monks’ labours were 
interspersed with regular responses to the call, probably from an iron handbell, to congregate 
for prayers. Seasonal changes were described in an Anglo-Saxon calendar which was mostly 
concerned with agricultural events. Thus the fifth month, Thrimilci, showed when it was 
possible to do ‘three milkings’ of the cows per day because of the abundant grass at that time; 
and the eighth month, and less positive forms of abundance, were indicated by Weodmonath, 
the month of weeds. Religious festivals clustered in the ninth month, Halegmonath (Holy 
Month), which contained what were probably Harvest Festivals. There were similar vestiges of 
earlier religious beliefs in the name of the fourth month, Eosturmonath, which, according to the 
Venerable Bede, refers to two goddesses, Hretha and Eostre. And it is also possible that there 
were ‘bloody’ religious sacrifices of animals to other gods in the eleventh month, Blotmonath. 

What emerged from the research, then, was a medieval landscape in which a small colony 
of Irish monks scratched an agricultural living on a wild, windblown island loud with birds 
and waves. St Cuthbert himself, who became the prior of Lindisfarne in c. 665, preferred 
the company of birds to that of humans, and so loved the Eider Ducks that he extended 
special protection to them, thus initiating the very first wildlife protection scheme in the UK. 
He retreated, among the ‘Cuddy Ducks’ as they became known, to a hermitage on an even 
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smaller Farne Island. A hundred years after he died, the Viking raids on Lindisfarne became 
so persistent that the monks disinterred his ‘miraculously un-decayed’ body, and fled. With a 
banner ringed with silver bells draped over his coffin, they zigzagged across the North East until 
they found a safe haven in Durham, high on a promontory protected by a winding loop in the 
River Wear. 

To recreate a medieval land and water scape, Chris spent many hours, at different times of the 
year, recording the sounds of Lindisfarne, to produce a CD with compositions reflecting the 
four seasons, Winter, Lencten, Sumor and Haerfest. No human sounds intrude, except for the 
faint tinkling of the tiny silver bells which adorned St Cuthbert’s coffin, possibly the last human 
sound heard on Holy Island for many years. 

The Cathedral’s Holy Cross Chapel proved to be a perfect space for the sound installation. 
Visitors could sit in its quiet white space and allow the sounds evoking a slower time and 
place to seep gently into their consciousness. This meditative experience proved so popular 
that the Cathedral requested the return of the installation in 2014. The CD provides a further 
opportunity to travel back to St Cuthbert’s time, providing a perfect antidote to the frenetic pace 
of contemporary life. I regularly play it quietly in my office.

EXPERIENCING T IME
While providing new insights into diverse temporalities, these collaborations also make it clear 
that time is far from being a purely theoretical matter, but is experienced and embodied on an 
everyday basis. We all know that, in different contexts, time can seem to drag, plod steadily, 
clip along or accelerate to an alarming pace. It is possible that humans and other species 
experience time quite differently, and here too Chris Watson’s work was enlightening, as he 
demonstrated how a lark’s song, which may sound like a tiny tweet to human ears, is revealed, 
when artificially slowed down, to contain 80-something complex notes.19 Simon Prosser also 

Figure 7.5 
In St Cuthbert’s 
Time: the sounds of 
Lindisfarne and the 
Gospels, by Chris Watson 
(Touch, http://www.
touch33.net).
PHOTOGRAPH: MAGGIE WATSON.

speculated about the different temporalities of multiple species, imagining a rapid buzz of 
time for bees, or lumbering elephantine time. He considered what a ‘slow Earth’ would be like, 
highlighting the diverse possibilities of temporal experience.20 

These ideas meshed nicely with the work of two of the IAS science Fellows. Udo Will, a 
musicologist and neuroscientist, collaborated with colleagues in the Music Department to 
consider how different cultural groups embody particular forms of rhythm through processes 
of ‘entrainment’.21 Cognitive neuroscientist Péter Érdi’s research was more concerned with 
modelling dynamic temporal changes in social systems, but he also established collaborative 
work with the Psychology Department.22 These perspectives helped to draw attention to the 
interface between phenomenological experiences of time and their cognitive and neurological 
underpinnings.

This informed the broader social science approaches of other Fellows. Alia Al-Saji, for example, 
considered how time is racialised when mainstream constructions of colonial history cause 
disadvantaged groups to feel dislocated from shared temporalities.23 Clearly representations 
of time have enormous power to distil utopian or dystopian pasts and futures, and to offer 
radically different senses of time. This is especially evident in temporalities that are seen to 
rupture the normal flow of time. Such disruption was evident in Brad Epps’ analyses of how 
revolutions are seen as compressed periods of time devoted to radical change, often driven 
by visions of utopian futures. It was also the focus of Mary Manjikian’s related work,24 which 
(foreshadowing the later work on emergency in the IAS Emergence year) examined how 
Governments create ‘states of emergency’ or times of ‘crisis’ that, as well as allowing them to 
override various forms of rights, have significant social and psychological impacts.25 The critical 
relationships between temporal experience and health and well-being were further explored 
by Bob Levine.26 His experience as an advisor to the Government of Bhutan, as part of their 
efforts to create a national ‘happiness index’, led to research on ‘the geography of time’ which 
highlights the ways in which societies encourage diverse types of temporal experience through 
particular ideas and values about pace and work-life balance.

This focus on health and well-being led directly to the development of other collaborative 
research projects. The Centre for Medical Humanities, which works closely with the IAS, 
generated projects examining life courses and experiences of time, and one specifically 
focusing on States of Rest. In The Slow University, Chris Watson and sociological colleagues 
in Durham aimed to analyse and – hopefully – find ways to counteract the temporal pressures 
within academia and other contemporary workplaces. The multiple outputs from the research 
undertaken during the Time year will therefore not only advance knowledge, but will also have 
some potentially direct societal impact through contributions to policy and practice. 

2012’s focus on the topic of Time also brought home the reality that embarking upon creative 
and productive interdisciplinary collaborations requires scholars to make a serious investment 
of time, energy and goodwill. In doing so, it reminded us how critical it is to support spaces 
such as the IAS, where it is possible for Fellows and their local collaborators to have time to 
exchange ideas and foster new research. 
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TRAVELLING ACROSS A  L IGHT  YEAR
In 2013-14 the IAS theme was Light. As a phenomenon which affects every sphere of human 
and non-human activity, and multiple physical processes, this was a theme readily embraced 
by disciplinary areas right across the academy. Visiting Fellows and Durham researchers set out 
to explore links between the physics of light, perceptions of light, and the representations and 
meanings of light in theology, philosophy and literature. Sub-theme activities examined how 
light affects health and well-being in physiological, psychological and sociological terms, and 
considered its aesthetic centrality in the arts. 

Connecting the physical properties of light, human physiological responses to it, and the 
ways that these phenomena are expressed conceptually and symbolically, provided multiple 
opportunities for interdisciplinary consideration of the relationships between material, 
biophysical and social processes. In the physical sciences, for instance, light is a form of 
radiation, but as the formal scientific definition associates it specifically with the wavelengths/
frequencies perceivable by the human eye, this is linked intrinsically to what is commonly 
regarded as the principal of the five senses, sight. 

This linkage was clear in Norman Kleiman’s Fellowship project, which also highlighted some 
related health issues.1 Kleiman’s research on the human eye reveals it as an organ of amazing 
functionality. Biological imperatives have fine-tuned the human eye’s colour sensitivity to  
match that of the Sun’s spectrum. In essence the eye is an organic telescope combined with  
a sensitive radiation detection system. Kleiman described how it can be damaged by doses  
of radiation at much shorter wavelengths than the visible light it is designed to process.  
His research has immediate applicability in considering the effects of exposure to radiation in 
the healthcare system (for example via hospital X-rays or at the dentist), and provides a basis 
for setting acceptable radiation limits in the workplace. It also offers insights into the effects of 
broader environmental radiation, and can even be extended to consider the health risks that 
would attend long-duration space travel, for example in proposed voyages to Mars. 

It was illuminating to have, in an interdisciplinary conversation, such a clear exposition about 
the biophysical characteristics of human vision and how it has evolved in accord with an 
environment both formed and revealed by light. It brought an additional dimension to the  
much broader concept of sight, which encompasses a complex range of ideas about 
perception and understanding, imagination and prediction. Thus when we understand, we 
‘see’, and imagination invokes ‘vision’ within ‘the mind’s eye’. The powerful symbolic potential 
of these intellectual relationships is encapsulated, of course, in concepts such as revelation 
(the notion of hidden knowledge made visible) and most directly by its dominant historical 
successor, The Enlightenment. The latter has long been accepted as a progressive metaphor 
of reason and rationality, but as writer Lesley Chamberlain pointed out, in her Fellowship 
research on The Enlightenment or The Age of Reason, such assumptions also have some 
uncomfortable ties with colonialism in proposing a lesser standing for alternate worldviews.2

One of the reasons that natural phenomena such as light and, as we saw in Chapter 4, 
water seem to achieve recurrent symbolic force across cultures and historical periods is their 
centrality to life itself. Light (and its manifestation as heat) provided a source of energy that was 

essential to the origin and sustenance of life on Earth. Without the presence of the Sun, and 
warmed only by the meagre heat derived from the gravitational contraction of its core and the 
decay of radio isotopes, planet Earth would be a frozen rock. Along with the very first stirrings 
of microbial life deep in the Earth’s oceans, light played a central role in the evolution of most 
organic species. 

There are exceptions. Brad Tebo’s Fellowship research examined how, in the deepest parts of 
the oceans, seamounts provide habitats for ‘extremophile’ organisms that can survive in the 
absence of light.3 Apparently the ocean’s crust, which is composed of rocks that have solidified 
from molten material, provides all of the energy and nutrients that they require. Though there 
are relatively few such organisms, this has broader implications, since the possibility of ‘life in 
the dark’ greatly extends the potential range of habitats in which life might exist elsewhere in 
the solar system, and beyond.  

For most organic species on this planet, however, light is essential to life, and this centrality 
was beautifully illustrated by the research of palaeobiologist Glenn Brock, whose collaboration 
with Earth scientists in Durham focused on ‘fossil treasures’ revealing the Cambrian ‘explosion’ 
of animal life which heralded the emergence and rapid diversification of major animal body 
elements and the birth of animal-based ecosystems.4 

Figure 8.1 
Swarms of small synaphobranchid eels, Dysommina rugosa, live in the crevices on the 
summit of Nafanua. COURTESY OF BRAD TEBO, AND VAILULU’U 2005 EXPLORATION, NOAA-OE.
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ON FIRE
Light’s most radical effects, however, have been on the evolution of Homo sapiens, explored 
in the IAS’s very first annual research theme, The Legacies of Charles Darwin. Although 
the evidence is somewhat controversial, the capacity to make fire and so to exert some 
control over light and heat appears to extend back some 500,000 up to 1 million years BP. 
This development enabled humans to cook food and achieve greater efficiency in energy 
conversion, thus supporting a rapid increase in brain size. This in turn led to the emergence of 
sophisticated cultural capacities, such as the symbolic thought necessary to enable concepts 
such as The Enlightenment and, of course, all of the multiple related metaphors employing 
light and sight that illuminate human languages. The research on light therefore built on earlier 
research, in the IAS’s first year, in which Joseph Emonds explored the evolution of basic syntax 
derived from visual-spatial organisation.5

The interdependence between technological advances and cultural evolution is well illustrated 
by the changes wrought by human capacities to exploit the multiple possibilities of light and 
heat. Until the late 18th Century, fire in its various forms was the primary source of artificial 
light. Although gas lighting filled a short-lived technological niche during the 19th Century, 
this was soon overtaken by electric lighting. As research on light and energy in Durham has 
underlined, the development of technologies fully able to override biological diurnal patterns 
continues to have radical socio-economic effects, leading not only to the ‘24 hour cities’ of the 
20th Century, but also to concomitant effects on the health and activity cycle of humans and 
other species (for example the nocturnal species reliant upon darkness for safety or predation). 

DARK MATTERS
As this implies, light’s antithesis, darkness, is also important, not just to those concerned 
with biophysical processes, but also to those who seek to understand the distant lights of the 
Universe. Astronomer Ulisses Barres de Almeida’s Fellowship research examined environments 
within the cosmos in which there is a complete absence of light, such as black holes, as well as 
other phenomena that are still poorly understood, such as dark matter and the disruptive forces 
of dark energy.6 Studies of this anatomy of darkness, which comprises 96% of the contents of 
the Universe, provide a key to understanding far more about the big picture, including all the 
things that we can see. 

Darkness, like light, has much symbolic weight, and this is undoubtedly as deeply ingrained 
in our evolutionary past and the atavistic night terrors that lurk in its shadows. The dualistic 
otherness of darkness is the necessary counterpoint to revelation and enlightenment, and dark 
forces are as omnipresent in theology, philosophy, art and literature as they are in the cosmos. 
Thus de Almeida’s work on the ‘outer’ darkness of the Universe was nicely complemented by 
philosopher Michael Levine’s Fellowship research which, drawing on Susan Sontag’s analysis 
of ‘images of disaster’7 focused on the closer-to-home darkness and chaos manifested in ideas 
about violence, catastrophe and dystopias.8 As Chamberlain’s work on The Enlightenment 
implied, the dualism of light and dark also appears in notions of ‘otherness’, and this direction 

informed the work brought into the mix by national prize-winning poet Linda France. Inspired 
by visits to the botanical gardens of the global South, her poems attempted ‘to dismantle visions 
of the dark Other’ as expressed in depictions of ‘alien’ plant and animal forms.9

Exchanges of ideas with researchers thinking about Light from the perspective of the arts, 
led astronomer Bob Fosbury to comment, with obvious pleasure, that this was the first time 
he had realised that poetry had the potential to inform his research. His Fellowship at the 
IAS focused on the more visible aspects of the cosmos, being shaped by many years of 
involvement with the Hubble Space Telescope (HST).10 Cameras aboard the HST have taken 
some of the most spectacular and iconic images of the constituents of the Universe. By viewing 
light that departed distant galaxies billions of years ago, such telescopes effectively act as 
time machines, epitomizing the way that physics has merged concepts of space and time (as 
explored at the IAS during our Time year in 2012-13).  

Figure 8.2 
Christmas Beetles, 
Mount Annan Botanic 
Garden, March 2013. 
PHOTOGRAPH: LINDA 
FRANCE, POETICABOTANICA.
WORDPRESS.COM.

Figure 8.3 
Hubble Space 
Telescope begins 
‘Two-Gyro’ Space 
Operations, 2005.
COURTESY OF STSCL AND 
NASA.
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At the time of the IAS Light theme, the Hubble Space Telescope had entered its third decade 
in space, and it was more than 40 years since the project began. Nearly a thousand years 
ago, Durham Cathedral was also constructed in about 40 years. Fosbury concluded one of his 
presentations by drawing an analogy between the emotive responses to Durham Cathedral, 
one of greatest technical achievements of its time, and the Hubble Space Telescope, which 
has produced images of such stunning beauty as to evoke sentiments not dissimilar to those 
inspired by the Cathedral. 

The links between cosmology and theology, science and art would be familiar, of course, 
to the physicists, historians and theologians involved in an interdisciplinary project that, 
in collaboration with the Institute of Medieval Studies, the IAS has supported for some 
years. Aiming to achieve a much fuller understanding of medieval science, the Ordered 
Universe project focuses on the writings of medieval cosmologist and mathematician Robert 
Grosseteste.11 His concern with light and colour (as expressed in his works De Colore, De  
Luce and De Iride) resonated readily with the work that Fosbury undertook at the IAS. In this 
work, Fosbury became increasingly interested in how we interpret the colours of the Earth, 
famously described by Carl Sagan as appearing, from the Voyager 1 spacecraft (at a distance  
of about 6 billion kilometres), as a ‘pale blue dot’. This led him to consider how we might  
detect ‘twin Earths’ by means of their unique colour signatures, caused by the presence of 
water and vegetation. 

Figure 8.4 
With the help of a Fellowship at the IAS, Durham physicist Richard Bower contributed an 
artwork, The World Machine, to Durham’s Lumiere Festival in 2015.
PHOTOGRAPH: MICHAEL HUGHES. IMAGE COURTESY OF DURHAM UNIVERSITY.

LIGHTS  IN  THE  SKY
The IAS hopes to bring together not only disciplinary but also diverse cultural, sub-cultural 
and historical knowledges in the research that it fosters. Its Light year annual London event, 
entitled Lights in the Sky: the search for meaning, therefore took the form of a panel discussion 
between distinguished experts: Jocelyn Bell Burnell (the discoverer of pulsars), Sarafina 
Cuomo (a classicist and historian), Robert Layton (an anthropologist and expert on Aboriginal 
cosmology) and David Wilkinson (the author of a recent book on extra-terrestrial life). The panel 
discussion touched on historic interpretations of transient celestial events – meteors (shooting 
stars), comets and the much rarer supernovae (guest stars). Exploring the diverse ways in 
which societies have interpreted these phenomena and imagined their influences, it highlighted 
a pan-human desire to impose meaning and order onto what are random and essentially 
ephemeral constellations of stars.12

This discussion and the ongoing productive collaborations between cosmologists, astronomers 
and medieval scholars in Durham provided the basis for further research which emerged, 
appropriately, in the following IAS theme of Emergence. Under development at the time of 
writing, this research brings anthropology, cosmology, astronomy and medieval studies together 
to consider diverse notions of Origins, as expressed through different cultural and historical 
perspectives on celestial bodies. 

Light is also inspirational in objects much closer to home. As part of its partnership with the 
Bowes Museum (whose curator, Adrian Jenkins, holds an Honorary IAS Fellowship), the IAS 
assisted the Centre for Visual Arts and Culture (CVAC) in a collaborative project involving the 
Prado Museum in Madrid and Auckland Castle, to examine the affective impacts of light in the 
religious paintings of Francisco de Zurbarán.

Different scientific, cultural and historical visions of light also informed the work of Juha Saatsi, 
whose Fellowship research engaged, through the philosophy of science, with a debate on 
scientific realism.13 As he put it, ‘The science of light (optics and quantum physics) offers much 
ammunition to a sceptic who wishes to repudiate the notion that science has revealed to us the 
nature of light’. His core question – do we really understand the nature of light? – was further 
developed in an interdisciplinary context by questions about other non-scientific avenues that 
might be explored to reveal light’s nature.   

It is plain, however, that in literal terms, lenses have been vital to expanding both our 
understandings of light and our cultural uses of it. Fokko Dijksterhuis’ work on 18th-Century 
optics showed how the experimental vigour enabled by lenses that could create remarkable 
optical and physical effects revealed ‘new and unexpected properties of light’ and sparked 
lively conversations between the arts and sciences.14 Fokko focused on the contributions of 
Christiaan Huygens and Isaac Newton. He explained how Huygens’s wave conception of light 
integrated its action with space, reflecting the pictorial use of light by Rembrandt. Newton, on 
the other hand, codified the particle conception of light, linking the heterogeneity of light to the 
colours of bodies. In this way he transformed light into an instrument of substance analysis. 
Light was increasingly understood as a powerful chemical agent and a substance that could be 
harnessed and manipulated, which resonates with more recent efforts in optics to control wave 
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fronts and light pulses in order to penetrate tissues, manipulate molecules and employ  
organic structures. 

LIGHTING CULTURE
The technologies that emerged in the 18th Century spread rapidly into an array of activities 
making use of light in new ways. For example, Jan Clarke conducted research on how 
stage lighting was deployed in 17th-Century France to enhance the spectacle of operas and 
plays.15 In some cases the effects produced involved an impressive degree of technological 
sophistication. The public’s thirst for displays involving light from fire was strong, sometimes 
encouraging the producers to overreach themselves, with the result that several major baroque 
theatres and playhouses went up in flames. 

Still, light shows remain a source of abiding public enthusiasm, as revealed by Tim Edensor’s 
research on the workings and deeper symbolic meanings of light festivals. Taking as an 
example the Blackpool illuminations, he considered how such displays can enrich a sense of 

place and expand the grammar of urban 
design by seeking to transform a familiar 
landscape into an enchanted nocturnal 
space. In the most successful cases, 
illuminations can elicit deep emotion, and 
childhood experiences of ‘magical’ light 
often continue to resonate in adulthood. His 
Fellowship research was particularly relevant 
in a city that has regularly hosted the Lumiere 
Festival, one of the UK’s most famous 
celebrations of the relationship between light, 
ideas and emotions.16 

The IAS’s Light year Fellowship included 
artist Julie Westerman, whose previous work 
with the Lumiere Festival resulted in a light 
sculpture of an illuminated Persian carpet, 
floating on the River Wear.17 Westerman 
developed ideas to support a proposed 
project to renovate the medieval Fulling 
Mill below Palace Green. Working with the 
IAS, in conjunction with the Durham Energy 
Institute’s Micro-Hydro group, her work 
focused on the potential to revitalize the mill 
machinery, not only to generate electricity  
for lighting the mill and possibly some areas 
of Palace Green, but – simultaneously –  
to create an artwork bringing water and  
light together. 

Figure 8.5 
Illuminated Carpet, in the River Wear, 
Durham Lumiere festival 2008. 
PHOTOGRAPH: JULIE WESTERMAN.

Westerman also helped to initiate an idea, still rumbling along gently, for a collaborative artwork 
bringing the Light year researchers together to produce a sculpture sensitive to changes in 
light levels on a diurnal and seasonal basis. Involving chemists, physicists, astronomers, artists 
and specialists in pigment and colour production, this generated multiple interdisciplinary 
conversations about the relationships between materials, light and colour. She also collaborated 
with geographer Peter Adey, whose focus on ideas about ‘lightness’ added a novel dimension 
(one might say levity) to the Light year conversations.18

Adey is fascinated by cultural ideas about lightness and levitation: how these challenge 
assumptions about weight and groundedness, and intersect, in intriguing ways, with multiple 
ideas about embodiment, mortality and the potential freeing of spiritual being from physical 
containment. His Fellowship research explored different cultural obsessions with ‘levitators’ 
– ancient yogic ‘fliers’; the superheroes of popular culture; high wire artists; or machines that 
‘defy gravity’. His work is expressed, in part, through photography. While at the IAS he therefore 
produced a photo essay with images of people ‘levitating’, which give an intellectual jolt to 
taken-for-granted expectations about the proper order of the world and its physical laws.

Figure 8.6 
‘Levitation’ of IAS Fellow Brad Tebo in Bishop Cosin’s Library, Durham. COURTESY OF PETER ADEY 

AND JULIE WESTERMAN. PHOTOGRAPH: JULIE WESTERMAN.
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FROM THE  L IGHTHOUSE
Ideas sparked by the interdisciplinary conversations at the IAS can produce many kinds of 
collaborative endeavours, ranging from joint publications written during the year, to plans for 
major future research projects that develop over a longer period. A notable example resulting 
from the Light year is an ongoing collaboration between a number of Light Fellows and Durham 
researchers. From the Lighthouse arose from a small experiment: an informal workshop 
at which all of the participants were invited to describe how, from their particular research 
perspective, they would approach the topic of a lighthouse. A sparkling array of diverse visions 
came forth: lighthouses as manifestations of ideas about safety, warning and surveillance; as 
beacons of enlightenment and recognition; as phallic assertions of presence and territorial 
boundaries; as memorials of historical function and relationships with the sea; and as 
technological advancements in optics and communication. The occasion generated so much 
enthusiasm that it was decided to carry it forward into a further experiment: an illustrated book 
aiming to encapsulate the notion of an interdisciplinary conversation, and showing how this can 
connect and transform disciplinary perspectives. Edited by Veronica Strang and Tim Edensor, 
this is now in progress, under contract with Routledge. 

The Light year therefore generated an illuminating array of ideas, projects and outputs.  
It passed all too quickly.

Figure 8.7  
Flamborough Head Lighthouse.
PHOTOGRAPH: ANDI CAMPBELL-JONES, HTTP://
ANDICAMPBELLJONES.COM/EAST-COAST-YORKSHIRE-
PHOTOS-PHOTOGRAPHY-LOCATIONS/.
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Figure 9.1 
Starling Murmuration, Llandegley Roost.
PHOTOGRAPH: BARRY J PUGH, LLANDIDROD WELLS.
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THE  ALLURE OF  EMERGENCE
The allure of emergence is in its implication that, at the heart of complexity, there lies mystery. 
Can we really explain complex phenomena, or are there processes whose workings are so 
intrinsically irreducible or unknowable that we can only dimly comprehend them? If so, 

there is still space for the imagination after 
science has done its work. The allure may 
be stronger for some, than for others: for 
the mystically inclined, there is solace in 
the idea that the grasp of science is limited.  
Increasingly, though, the tentacles of science 
have reached out to embrace complexity 
of all kinds, grasping phenomena beyond 
their traditional territories. Hence, we have 
physicists applying their mathematical 
models in an effort to understand social 
systems; we have Bayesian computation as 
the basis of the human mind; and we have 
Darwinian literary studies, which attempts to 
find the evolved structure of the human mind 
reflected in the characters, interpersonal 
dynamics and plots of Pride and Prejudice.

Some of these approaches have made 
excitingly novel predictions, uncovered 
unsuspected dynamic properties of systems, 
and shown how complexity can emerge from 
the interaction of relatively simple agents 
or processes. Agent-based modelling has 
had significant success in explaining how 
the astonishingly complex and beautiful 
patterns of multitudinous group movements, 
for instance in flocks of birds and shoals of 
fish, emerge from agents operating according 
to simple rules. Some may fear that such 
explanatory success will banish wonder at 
such beauty and complexity, but it need not.

The study of how complexity emerges from 
simplicity is proving highly productive, and 
frequently requires the kind of 
interdisciplinary collaboration enabled by the 
IAS. Thus visiting Fellow Kalyan Perumalla 
showed how computational approaches can 
reveal emergent phenomena in a wide range 
of systems, from electrical grids to politics,1 

Figure 9.2 
Ŋärra Ceremony at Biranybirany, by 
Muŋgurrawuy Yunupiŋu. 
COURTESY OF THE NATIONAL MUSEUM OF AUSTRALIA AND 
THE BAKU-LARRŊGAY MULKA ART CENTRE.

while Stephanie Portet’s work brought together mathematics, computer science and biology  
to model the complex structural and functional organisation of cells.2 Kate Hayles’ research 
brought philosophy and economics together to illuminate emergence in the collapse and 
reestablishment of financial systems, and raised questions about the lack of human agency  
in a process occasioned by algorithms operating below the threshold of human perception.3 
Martin Coward’s Fellowship drew on geography and anthropology to consider the way that 
emerging infrastructural systems create new forms of human-environmental engagement.4  
And anthropologists Howard5 and Frances Morphy6 considered the emergence of figurative 
forms in Aboriginal Australian artworks.

WEAK AND STRONG EMERGENCE
All of these examples share in common the principle that complexity can be reduced and 
explained if we have the right analytic tools. These are examples of ‘weak emergence’, in 
which surprising properties emerge at higher levels and are rendered comprehensible through 
modelling or simulation of the behaviour and interactions of processes or agents at a lower 
level. The Experience of Emergence sub-theme put it slightly differently:

In weak emergence, the novelty concerns knowledge of the world, or the description of it: 
emergence is unpredictability, or the applicability of new concepts. The existence of weak 
emergence is uncontroversial.7

In contrast, the idea of ‘strong’ emergence is that some complexity is inherently irreducible:

Strong emergence is novelty in the world itself: new properties or objects, new laws or 
causal powers.

The existence of strong emergence (and if it exists, its potential intelligibility) is controversial. 
Philosopher Margaret Morrison explored ways of distinguishing strong emergence from mere 
inability to explain or understand developing phenomena.8 In physics, Morrison argues, 
emergence can mean that the whole is not only greater than but ‘different from’ its constituent 
parts. Similarly, an idea from statistical mechanics is that very different kinds of systems might 
share behaviours that can be attributed to them independently of detailed knowledge of their 
constitution and dynamics. These are claims about genuine novelty in the system itself, rather 
than mere new constellations or relations, or our ability to understand them. 

The conundrum is that physicists tend to explain the behaviour of physical systems in terms 
of their parts or constituents; so how is it possible that an emergent phenomenon could be 
different in kind from the constituents comprising it? Morrison suggests that an answer to this 
question can be given in terms of ‘universality’: behaviour explained using a mathematical 
technique called renormalization. This approach has been applied to a range of complex 
systems, from high-energy physics to financial markets, once again demonstrating the potential 
of big ideas to unify knowledge across disciplines.
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Associated with strong emergence is the controversial idea of downward causation, which 
challenges the reductionist position that higher-level phenomena are caused and explained 
by lower-level phenomena. The thematic activity on Downward Causation in the Biological 
and Social Sciences examined mechanistic explanations, a mechanism being a (usually) 
complicated arrangement of parts whose interactions give rise to causal relations constraining 
behaviour at a lower level.9 An example provided by Nancy Cartwright was the use of game 
theory in the study of society. Although the theory aims to explain social and economic 
phenomena by assuming the rational behaviour of individuals, the explanations assume 
individual behaviour to be constrained by the rules of the game, which are features not of 
individuals but of the system. Are these truly cases of downward causation, or can they be 
explained in more traditional, reductionist terms? No doubt this question will continue to be 
debated by philosophers and social scientists.

MENTAL  EMERGENCE
It is often said that the human mind is the most complex of known phenomena, so it comes 
as no surprise that the emergence of mind was one preoccupation during the theme year, 
with vigorous discussions involving philosophers, psychologists, computer scientists and 
anthropologists. Here, razor-sharp thinking on the nature of, and distinctions between, 
causation, supervenience and reduction is necessary. For example, what does Berkeley 
philosopher John Searle mean when he states that ‘brains cause minds’, given that neural 
events and their mental correlates are simultaneous?10 If one thing caused another, would that 
not mean there were two things – a dualism that Searle would presumably seek to refute? 

David Papineau’s magisterial public lecture on the philosophy of mind swept away many such 
misunderstandings, setting the stage for more detailed discussions within several sub-thematic 
activities.11 Visiting Fellow John Heil argued that: 

Philosophy of mind is applied metaphysics: philosophical questions about the nature  
of minds and their standing in the material world could be tackled only by engaging  
with traditional metaphysical topics, especially the nature of substances, properties,  
and relations.12 

His developing perspective advances a conception of the Universe as comprising propertied 
substances, where properties are modes, not universals. Heil challenges the idea that the 
‘higher level properties’ studied by special sciences need to be thought of as ‘properties’. 
Instead he invites us to think of them just as ‘concepts’, propositions about which are made 
true by properties and relations at the most basic level. Hence, the concepts and taxonomies 
of the sciences ‘carve up’ the world in ways that make possible their explanations, and for Heil, 
the only kind of emergence that can exist is weak emergence. This appears to be at odds with 
the possibility of strongly ‘emergent’ phenomena in the mind. 

Some psychologists and anthropologists argue that the human mind is not localised within the 
individual but that cognitive processes are extended across the individual’s interactions with 
the environment. In this sense, we cannot meaningfully understand the mind without situating 

it in its environmental context. This resonates 
with the way in which non-Western or non-
scientific cultures often view the mind, an 
issue explored by anthropologists such as 
Frances and Howard Morphy. 

Drawing on ethnographic understandings 
of indigenous Australian ideas about the 
ways in which mind is both physiologically 
and environmentally located, the Morphy’s 
work showed us that the ‘anthropology of 
the philosophy of mind’ is a fascinating and 
as yet under-explored area. Their study of 
the emergence of figurative art in the same 
ethnographic context linked productively 
with the Fellowship research of art historian 
Richard Read.13 Focusing on the influence 
that theories of visual perception had upon 
19th-Century British and American art 
criticism and travel writing, Read’s research 
considered the emergence of the visible 
from the unseen, illuminating important 
shifts in the interactions between viewers 

and visual artefacts across different continents and centuries. These studies of emergent 
visual representations, and the cultural and historical dynamics of people’s engagements with 
them, created some lively exchanges of knowledge with scholars conducting representational 
analyses in other areas. 

HISTORICAL  AND CULTURAL  EMERGENCE 
Historians, sociologists, demographers, political scientists and others are united by an interest 
in the causes of change, whilst the medical profession, economists, environmentalists and 
politicians hope to use such causal inferences to predict and sometimes manipulate future 
changes. Rather than trying to ‘prove’ causality through modelling or experimentation, they 
seek to make comparative analyses by discerning recurrences and similarities over time, or by 
comparing different responses to similar issues in diverse cultural and sub-cultural contexts. 
However, even if we understand the causes of past or current ‘emergences’, it may be more 
challenging to predict and influence future events without falling foul of the chaotic ‘emergent’ 
behaviour of complex systems, and the emergence of unintended consequences. 

The Fellowship research of David Pritchard is illustrative of this potential problem. As an 
historian of ancient democratic Athens, he described how it emerged as Greece’s largest and 
most important state.14 The major public activities of its citizens were the conducting of politics, 
the waging of war and the staging of festivals. In each activity Athens was a runaway success. 
It developed democracy to a far higher level than any other state before the modern period. 

Figure 9.3 
Las Meninas, by Diego Velázquez. 
COURTESY OF GALERÍA ONLINE, MUSEO DEL PRADO.
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It transformed the practice of war and became one of the ancient world’s greatest military 
powers. It staged more festivals than any other Greek state. The games which were part of 
these festivals helped Athens to lay foundations for the arts and literature of the ancient and 
modern worlds. What explains this success? Pritchard considered how the common concepts 
underpinning both sport and war impacted on the public standing of both activities, and how 
democracy drove military and cultural innovations. Democracy may be, as Churchill said, the 
worst form of government except for all the others, but perhaps we owe it more than we realise. 
Pritchard’s presentation of his work at the IAS led to a valuable cross-disciplinary discussion 
about the evidential basis of historical inference and, foreshadowing the work of the next 
annual theme, the very nature of evidence. 

For Nathan Citino, focusing on more recent history, the concept of Emergence also speaks to 
the interest among international historians in analysing the unpredictable outcomes of large-
scale cultural encounters, emphasizing transnational phenomena (as opposed to a singular 
focus on the state), and criticizing those closed categories, such as ‘the West’ and ‘Islam’, that 
tend to over-determine historical accounts.15 His efforts to map the tectonic shifts in relations 
between major regions and world religions highlighted the challenges of not only discerning 

Figure 9.4 
The Tower of Babel, by Pieter Breugel the Elder. COURTESY OF GOOGLE ART PROJECT.

important patterns and recurrences across both time and space, but also tracing these across 
different local, regional, national and international scales. Thus his work foreshadowed another 
IAS research theme, Scale, the focus of attention in 2016-17.

Languages are perhaps the quintessential example of a complex human cultural phenomenon 
subject to both continuity and change, which needs to be studied from many disciplinary 
perspectives. The dynamics of stability and change emerge from several directions. There are 
the biologically and culturally constrained developmental processes that dictate how language 
develops in the individual, and therefore how it changes from generation to generation. Then 
there are the historical and demographic processes that dictate with whom, and under what 
circumstances, peoples with different languages come into contact with – and diverge from – 
one another. In recent years, large-scale patterns of linguistic ‘evolution’ have been studied by 
applying phylogenetic reconstruction methods from comparative biology to historical processes 
of language diversification. This is an example where some replication (rather than comparison) 
of historical events is possible. Each instance of change on the family tree of languages is a 
replication, and across the whole family tree statistical methods can be used to draw inferences 
about the processes that occurred. 

Such an approach meshes well with more detailed case studies carried out by linguists. 
William Downes’ Fellowship research examined the historical emergence of the ‘Plain Style’ in 
English prose in the 17th Century, and its relation both to the rise of science and the crisis in 
religion.16 ‘Plain Style’ is the norm that requires that a text should have clear, easily accessible 
interpretations, and is conventionally what is regarded as ‘good writing’. Such a need for more 
universally comprehensible linguistic forms can be seen in relation to new levels of inter-
cultural exchange, the spread of literacy across diverse groups, and other social, economic 
and technological developments, including the rise of science and its impact on religious 
beliefs and practices. Downes’ work is tied to fundamental theoretical issues in linguistics 
through its emphasis on representation, which brings linguistics together with philosophy, 
cognitive psychology, social and cultural sciences and the new sciences of information. In this 
context, linguistics can be conceived as the formal science of ‘languages’: representational or 
semiotic systems, of which natural language and its use is the paradigm case. The theories 
thus developed can then be used as interpretative tools in historical pragmatics, for example, 
or in the study of discourse. Thus Andrew Baldwin’s analysis of representations and their 
socio-historical role focused on the study of new categories of persons, charting shifts from 
terminology such as ‘economic migrant’ to ‘climate refugee’.17 The immediate political 
implications of such shifts are readily evident in recent re-categorisations of Syrian ‘migrants’  
as ‘refugees’.

Understanding the role of innovation is fundamental to studying processes of change and 
emergence. The IAS sub-thematic activities on Innovation and Extinction drew together a wide 
range of scholars to consider what unites innovation in business, art, fashion, science, and the 
biological evolution of species. Different academic disciplines have sought to test these and 
related propositions about the emergence and submergence of innovations. For some scholars, 
the emergence of innovation is explained through processes of diffusion in which new ideas 
or products become popular, reach their tipping point and then decline. Other studies draw 
on models of evolution used in biological studies to map out the probability of reproductive 
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selection amongst the population, implying that cultural and material adaptations and 
innovations are the emergent product of underlying drivers linking biological imperatives with 
responses to changing social and ecological environments. Both are amenable to mathematical 
analysis, and it is clear that in understanding emergence conceptually, the emergence of 
mathematics itself is key. 

The history of mathematics is a fascinating example of the cumulative cultural evolution 
of human knowledge, as it underpins the development of science and raises fundamental 
questions about the potential of the human mind to grasp and manipulate abstract concepts. 
Taking the long view, the Emerging Mathematics workshop considered the interaction between 
cultural and historical, psychological, and educational perspectives.18 Only after Babylonian 
scholars invented numerical notation and basic arithmetic, in around 2000 BC, could Greek 
and Arab scholars develop geometry and algebra, which then allowed Newton, Leibniz and 
other Europeans to invent calculus and mechanics. The workshop considered how this 
cumulative cultural process might explain the emergence of mathematical knowledge.  
Further, it considered how this also links with individual-level developmental processes,  
i.e. how an individual acquires mathematical knowledge from others during a single lifetime. 
From a psychological viewpoint, Vygotsky (1896-1934) considered conscious thought as a 
progressive accumulation of representations and processes as a result of interactions with the 
material environment, based on elementary biological predispositions. But for anthropologists,  
a much more important question is how these innate abilities are shaped within different 
cultural and material contexts, and how this results in different ways of thinking mathematically. 
Today, biological and cultural perspectives are becoming reconciled, marrying biological 
capacities and predispositions with a realization that knowledge systems are simultaneously 
cultural adaptations. 

As this implies (raising the issue of Scale again), knowledge emerges from long-term 
biological evolution, shorter-term cultural adaptations, and individual life experiences. 
These conversations provided a broader interdisciplinary context for a more focused study 
of mathematical education. From a Vygotskian perspective, do the cultural tools (number 
systems, language, writing symbols) adopted by different cultures build upon the emergence 
of these elementary ‘givens’, or is mathematics socially constructed? From a mathematical 
education perspective, the development of mathematical understanding can be viewed as 
the connecting of individual representations of concepts with a collectively and progressively 
formed knowledge environment, leading to stronger capacities for reasoning and greater 
understanding. This served also to underline the comparative utility of providing a variety of 
external representations of mathematical concepts, in line with the Vygotskian view of the  
social construction of knowledge.

EMERGENCIES
One of the reasons for choosing Emergence as an IAS theme was the strength of the research 
underway in Durham in this area, in particular the Templeton-funded Durham Emergence 
Project,19 an interdisciplinary research initiative based in the Departments of Philosophy and 
Physics. The theme year also coincided with the later stages of a major project on Tipping 
Points,20 funded for five years by the Leverhulme Trust and partially initiated by the IAS (in 
partnership with the Institute of Hazard, Risk and Resilience). Bringing together geographers, 
anthropologists, economists, artists and literary specialists, this project examined the notion of 
tipping points in areas as diverse as landslides and cultural change. The project highlighted 
in particular the potential for Emergence to become Emergency, and the reality that, while 
an abstract idea of novelty may be attractive, it can take material forms that are intensely 
disruptive and difficult to encompass. Thus some of the work within the project aimed to make 
a direct impact on problems relating to disaster management and relief, and to contribute 
to ways of understanding the effects of emergent events in vulnerable physical or economic 
environments. Other scholars on the project tried to understand how artistic representations of 
unanticipated catastrophes (The Apocalypse, disaster movies, eco-novels) could both sensitize 
societies to the risks they run in technological development, and paradoxically also desensitize 
them by making the catastrophe a commonplace of the imagination. 

The diverse range of work conducted at the IAS during the Emergence year serves to remind 
us that understanding how and why ideas and events emerge is critical to human capacities to 
navigate our individual and collective experiences.
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BRINGING THE  HIDDEN TO  L IGHT  - 
‘EVIDENCE’  THAT  DRAWS ON 10  YEAR’S 
WORK AT  THE  IAS
This chapter might have been entitled Futures III, for the 10th annual theme to be undertaken 
by the IAS, Evidence, is, as I write, still unfolding.  We have sub-theme activities underway, and 
their lead organisers engaging with a distinguished cohort of visiting Fellows, but where the 
discussions might go, what sparks might jump across the high-voltage interdisciplinary gaps 
created in the remarkable space of the IAS, what subsequent programmes of research and 
public engagement might flow from the currents so generated, and what new insights into our 
deepening grasp of the art of interdisciplinary engagement – remains a matter of speculation.  
Realising that, by the time this volume sees publication, any reader may be able to access 
the working papers emerging from Evidence via a simple click onto the IAS webpage, I find 
my crystal ball suddenly looking conveniently cloudy. But perhaps the glass is not entirely 
featureless, for what we can begin to see in it, as half-formed ideas mix and swirl about, 
suggests a remarkable addition to the legacy from previous IAS programmes. A deliberate 
element of design within the 10th annual theme is that Evidence not only runs through all 
the earlier themes, but also forms a deeper undercurrent to fundamental methodologies and 
questions in, and within the conversation between, many disciplines. It therefore provides 
an opportunity to address the challenges of interdisciplinary collaboration while also tackling 
directly a set of urgent public and political issues. 

Within the very first description of the sub-programme Evidence, Policy and Regulation, for 
example, the notion of Emergence appears in reference to the creation or identification of 
consensus, as different, sometimes even incommensurate, types of evidence are pieced 
together.1 The problematic process by which groups and communities identify, link and discuss 
evidence is a highly topical one.  ‘Evidence-based policy’ is the watchword of think tanks, 

government departments and lobbying 
organisations with specific policies and 
regulations in mind.  But the clean-looking 
phrase covers a complex set of methodologies 
that are assumed and packaged in narratives 
which belong to particular scientific 
communities, almost never emerging into 
public discussion. This is dangerous – when 
different sub-surface narratives clash unseen, 
public debate is sailing towards shipwreck.  
Important work within the IAS and across the 
Durham research institutes, in particular the 
Institute of Hazard, Risk and Resilience and 
the Durham Energy Institute, has recently 
exemplified this in relation to nanotechnology 
and fracking. 

Figure 10.1 
Fracking and the Future - Shale gas in the 
UK. PHOTOGRAPH: DAY DONALDSON.

In public discussions of both of these ‘troubled technologies’, incisive social science and 
discourse analysis has revealed that ostensible debate around the creation of regulation 
hides, in reality, a many-layered engagement of conflicting narratives. Evidence framed as 
incontrovertible within one of these narratives often becomes negotiable or irrelevant within 
others.2  Thus a ‘technological fix’ at one level meets anxieties about ‘Pandora’s Box’ on another 
– and creates an irreconcilable impasse. Only very recently has policy-making begun to try to 
work with these inevitable clashes of perspective: thus the new notion of ‘Responsible Research 
and Innovation’3 takes this as an integral challenge, rather than an annoying untidiness to 
ignore. One of the questions that this approach unearths is the presence of highly divergent 
definitions of ‘evidence’.

‘E-Vidence’: the etymology (e – from, out of; videre – to see, observe) similarly highlights 
the urgent need to expose and consider the often-hidden dark and inconvenient truths and 
half-truths of evidence-based policy. ‘Bringing-out into a place where all can be seen’ is the 
narrative behind the Latin, of course. Re-translating and unpacking the word helps us by 
illuminating the questions that it begs: where might we go to find ‘hidden’ material?  How might 
we bring it into the light? How should we read the visual metaphor in any case, and does its 
form of ‘hiddenness-into-visibility’ guide us in any way to consensus? Or must we be reconciled 
to ‘seeing’ the world in incommensurate ways?  Settling for a parallel set of disciplinary 
discourses that fail to inter-communicate is all too common an experience in today’s 
fragmented academy, but the years over which the IAS has spawned and supported radically 
interdisciplinary collaboration have seen the rewards of sustained explaining and listening by 
which divergent disciplines are reunited in a common object of study.  We now have reason to 
hope for better. 

THINKING IN  BAYESIAN WAYS
Perception and cognition are, of course, the first stages in the mental and neurological train 
that makes us human. In this sense, the IAS’s earlier theme, Being Human, weaves itself into 
considerations of Evidence at every point. Psychologists appear in the sub-theme of Visual 
Evidence but their own data, evidence and methodology speak to the entire programme. 
Both psychology and mathematical statistics contribute to the sharpening of our identified 
incommensurabilities. To illustrate this, a wordy version of Bayes’ theorem on conditional 
probabilities distils the issue:

The likelihood that we assign to a claim, given the evidence for it, is proportional to the 
likelihood that this evidence would appear if the claim were true; but it is multiplied by a vital 
ratio – that of the prior likelihoods of the claim and evidence.  Here, in mathematical form, is 
the contested and celebrated maxim, ‘Extraordinary claims require extraordinary evidence’, 
popularised by Carl Sagan in the TV documentary series Cosmos.4 If the claim itself is a priori 
extremely unlikely (so that P(claim) is a very small number), then likelihood can only be 
recovered by evidence that is equally small in the magnitude of probability (the expression 

P(claim|evidence) = 
P(claim|evidence) P(claim)

P(evidence)
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has P(evidence) in the denominator). Sagan’s articulation has, of course, a long pedigree going 
back at least to Hume5 (‘A wise man proportions his belief to the evidence’) and Laplace6 (‘The 
weight of evidence for an extraordinary claim must be proportional to its strangeness’).

But prior claims are in the eye of the beholder (to work with the visual metaphor once more).  
Evaluations of the prior likelihoods of events, be they the deductive claims or the evidence 
itself, depend on the past history of the individual or group making the vital estimation on the 
left hand side of the equation. The likelihood that the climate is warming, given the temperature 
records and other data collected by the International Panel on Climate Change; the likelihood 
that drinking water will be contaminated if fracking technology goes ahead, given the current 
subsurface experiments sanctioned by the Department of the Environment:  these are large, 
complex, social, economic and political applications of evidence-based reasoning. The prior 
likelihoods can be quite different, and for very different reasons, which explains why such 
very diverse estimates of the conditional probabilities arise. There are many such examples of 
complex issues which generate widely differing assessments of evidence. But we also process 
small-scale and immediate applications of Bayes’ theorem every minute of our lives: ‘What is 
the likelihood that there is a car coming towards me given my current sense data?’, ‘What is in 
that picture on the wall?’, ‘What is the instrument making the sound I hear?’ is simply the way 
we see and hear things.  Evidence and its evaluation lie at the heart of being human.

While such a mathematical representation might seem over-narrow, or confiningly linear, in 
a disciplinary sense it is general enough to embrace the non-linear and qualitative deductive 
processes of, say, an anthropologist or a historian. For these, and other social sciences and 
humanities, are routinely required to make deductions from incomplete evidence. Given the 
palaeography of a newly-discovered 13th-Century text, what can we say about the previous 
reading of the author? A direct or indirect quotation from a previous source increases the 
likelihood that it was available to the author, but there is prior knowledge available to the 
historian as well. Other references in the corpus, specific knowledge of the author’s library, 
the rarity of the possible source – such elements of contextual knowledge build into the 
‘prior’ terms of Bayes’ theorem.  As historical work progresses, the a priori unknowns evolve, 
capturing the non-linearity of any historical interpretive work, and paralleling the evolving 
hermeneutic of literature.7 Thinking quantitatively about qualitative evidence in the humanities 
is not a restriction, even less an attempt to subjugate all disciplines under a mathematical 
aegis, but serves to sharpen the deductive process.  It asks questions about components that 
might otherwise be lost in the composite. Interdisciplinary dialogue between the mathematical 
sciences and the humanities has become a route to identifying the breadth, reach and 
humanity of mathematical thinking, as well as furnishing new tools for interrogating texts.8

THE  LEGACY OF  CHARLES  DARWIN
It is a short step from this reflection on ‘evidence’ within an engagement of the humanities and 
sciences, to realising that The Legacy of Charles Darwin is an inheritance that we ignore at 
our peril. The prior likelihoods in our evaluations and framings of evidence may be evolved as 
well as experienced. Furthermore, evolutionary thinking spreads far beyond the shores of the 
biological. The sub-theme programme Evidence and Representation considers the evolution 

of textual ‘evidence’ itself through copying and re-edition in different cultural and temporal 
contexts.9 Strong assumptions about textual transmission, in both word and music, may 
simply not translate across geographies or times. For example, the ramified structures in the 
stemma codica of medieval textual analysis encode assumptions about uniqueness of copy 
errors and non-correction that their analogy with evolving genomes might challenge. They also 
point to the problem of small numbers faced by all ancient historians: the further back they 
dig for textual evidence, the more the sources reduce in number. Winding backwards in time, 
the impossibility of sifting all the written evidence that confronts the 19th-Century specialist 
transforms century by century into the difficulty of concluding anything with certainty from the 
single 1st-Century source. So the free estimation of a priori unknowns appears again in the 
interpretation of our past.

We meet Darwin again for a timely discussion of evidence in the arena of public health. Here 
one of the questions in the foreground is the evidence for choice. It is an accepted assumption 
of public health policy in the UK that lifestyle behaviours, for good or ill, are chosen. Yet this 
framework crumbles under the crush of correlations – geography, social grouping, income, 
education, and a raft of biochemical possibilities, all offer themselves as co-determinants of 
‘lifestyle choices’.  Though we have learned not to use it determinatively, Darwinian thinking 
can illuminate the social and material correlations, the adoption and modification of behaviour, 
and other constraints on geographically situated communities. The new field of ‘evolutionary 
medicine’ (itself a Durham speciality) which asks what resilience to disease we would, and 
would not, have expected evolution to have provided, can be thought of as an entirely new 
route to generating the ‘priors’ associated with evidence in relation to health. For several years 
now, serious interdisciplinary thinking in evolutionary terms has enjoyed a dedicated research 
community at Durham: the Centre for Coevolution of Biology and Culture. We have learned how 
to add the conversations of anthropology, archaeology and biology to mathematics and history. 

LIGHT
The sub-theme Visual Evidence centralises Light in every sense.10 We have already employed 
light as both example and metaphor in this chapter, but as a research theme, its richness 
of colour, motion and depth continues to sustain discussion. Brought into conjunction with 
Evidence, our engagement with visual material focuses on the context of interpretation. The 
very possibility, and the entertainment value, of visual illusion mostly depends on this. It alerts 
us to the dangers of over-reliance on visual sense as well as to its power. Daily we gaze at 
white projection screens during illustrated seminars and lectures and perceive, when we are 
invited to, black objects depicted on them. So it is that we are tricked into calling white black 
as a commonplace. If this is true, how distorted might our perceptions be when presented with 
much more complex and nuanced representations? The visual presentation and representation 
of landscapes is a cleverly-designed idea within the sub-theme that is used to probe this 
question. By comparing landscapes, urban and marine settings, we will ask about what is lost 
in the act of rendering visible, and what is constructed by the artificiality of visual interpretation.

One great reward of such interdisciplinary discourse is the ‘interdisciplining’ of ourselves that 
challenges the over-familiar and hidden assumptions within single research programmes. 
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Some of the most imaginative projects spawned from the IAS have resulted from the simple 
but powerful reframing of a question in one discipline within the perspective of another. Taking 
us even further than the transportation of methodologies, such radial shifts of perspective 
produced, for example, the Hearing the Voice project11 (see Chapter 3).  Here, viewpoints on 
the phenomenon of voice-hearing from history, theology and poetry dissolve the single frame  
of pathology.

WATER
Might some hidden evidence, and so potentially lost information, even be restored by such 
changes of context? The IAS theme Water supplies a powerful and even emotive paradigm for 
radical re-framings by plunging questions into alien contexts. What is noticed, for example, 
and not noticed, when ordinary scenes are transported to submarine settings? The ambiguous 
life-giving and life-taking relationship of the human with water is illustrative here. Blake knew 
this, and expressed the (to him) inhuman horror of Newton measuring the minutiae of the 
world with dividers, by setting the seated figure at the bottom of the sea. (Look carefully at the 
print or reproduction – the statue outside the British Library gives no indication of the important 
submerged context.)

Figure 10.2 
Newton, 1795 - c. 1805, by William Blake (1757-1827). The original hangs in the Tate 
Britain. © TATE, LONDON 2016.

Shakespeare’s Ariel sends shivers still up our spines when the faery sings of the ‘rich and 
strange’ transformations in a ‘sea change’ of drowned mariners in The Tempest.12 The 
submarine world offers more illustrations yet of the illusory and deceptive possibilities of vision. 
The imperceptible yet progressive and finally complete filtering out of reds and yellows as one 
dives below five metres, to ten, twenty and thirty metres, renders human skin colour suddenly 
deathly and shocking as blood becomes green to the eyes. The reverse transformation and 
restoration caused by turning on a white-light diving torch can be equally disturbing. My 
favourite essay in John Carey’s Faber Book of Science is the account by Beebe of the first 
deep descent in his Bathysphere.13 Entitled simply ‘Blue’, the submariner recalls the attempt 
he made at depth to remember what ‘red’ was like – and his utter failure to recall even the 
memory to mind, so intense were the final glimmers of deepest blue through the pressurised 
portal widow, just before utter blackness overwhelmed him. The power of the watery context as 
an illustration of the deceptive potential of the visual, and of the visual metaphor, arises from its 
fluidity. Water receives us with little resistance, yet then returns an environment of deceptively 
alien dimensions. When evaluating evidence, we should beware the fluid changes of context 
that can be imperceptible, yet change our perspective on everything. An IAS-supported project 
on the fraught public discourse around Genetically Modified Organisms in Brazil, Mexico 
and India, in collaboration with the Institute of Hazard, Risk and Resilience, highlighted the 
shifting currents of debate and narrative that evince no universal story – all policy, research, 
communication and engagement has to be contextual – demanding a fluidity unpossessed by 
the global corporations supporting the technologies. But recognising that immersion of one 
technology into different cultures leads to divergent questions is key to resolving otherwise 
intractable debates.14

TIME
Time makes an explicit entrance in the sub-theme on Spatio-Temporality, in a project that asks 
a central question about satellite-based Earth-observation and its reliability.15 Such specificity 
usefully grounds all general talk and metaphysics in a concrete exemplar, and so unmasks the 
structure of the high-level questions.  The issue is of the status of evidence from our artificial 
‘eyes in the sky’ (which remind us of Elizabeth Edwards’ analysis of the camera as a ‘prosthetic 
eye’ in Futures II). In a state of constant change, the fluidity (Water once more) of both the 
evidence and the conclusions drawn from satellite observations makes the quantities of 
equation (1) much harder to identify. The time-shift from data to conclusion, and the multiple 
periodicities of diurnal, lunar, solar and much longer cycles that affect planetary systems, can 
be exploited by those whose interests are served by slippery and inconstant evidence. So it is 
all the more important to bring complex tools to bear on complex data. 

MODELLING
Of all the methods developed to deal with complex systems, and what we can and cannot 
know about them, perhaps Modelling is the most powerful.  No wonder it supported an entire 
theme of its own early in the life of the IAS. This is really the only way I know of bringing 
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Figure 10.3 
Computational Cosmology. An image of gas, stars 
and dark matter in the process of galaxy-formation. 
COURTESY OF THE INSTITUTE OF COMPUTATIONAL COSMOLOGY, DURHAM 
UNIVERSITY - THE EAGLE PROJECT.
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together evidence of different types, incommensurate and complex, within more reduced 
methodologies. But we have learned how important it is to entertain a broad conception of 
‘model’ for this to work in an interdisciplinary context. Models can comprise far more than 
the strictly computational or mathematical. They can be schematic, geometrical, or aesthetic; 
they need to capture different conceptions of spatiality and temporality.  If a model, numerical, 
mathematical or non-quantitative, can be built of sufficient complexity to contain the potential 
outcomes of all the evidence data to hand, including the huge array of information that begins 
life in qualitative form, then the important factor can be calculated, or if not, at least discussed, 
taking the ‘claim’ as a set of initial, or boundary conditions.  

The celebrated, and literally universal, Durham example is the work of the Institute of 
Computational Cosmology. Astronomical ‘evidence’ of many quantitative and qualitative kinds 
needs to be taken together to draw inferences about the state of the very early Universe: the 
correlations in temperature of the cosmic microwave background, the distribution of types, 
numbers and clustering of galaxies and their relative velocities, the distributions of dark and 
of baryonic matter. By repeatedly taking different initial conditions and computing, with vast 
resources, the evolution of the entire Universe, all of these structures are simulated and can 
be compared with their observational correlates. This is even true of the spiral structures of 
individual galaxies (such comparison with data is made, of course, in a statistical sense). 
Repeated recalculation, making different assumptions each time, constructs a ‘parallel world’ 
embodiment of equation (1) – the sensitivity of evidence to the effects of varying assumptions 
allows the inversion that Bayes’ theorem depicts.

Models of physical systems are one thing, even if complex and multi-scaled. Concerned  
with material things and processes, they lend themselves to some degree of quantification. 
Models of human systems and communities are more challenging: major efforts have been 
made to translate social data into quantitative forms amenable to simulation, but these  
become increasingly controversial once they move beyond relatively simple choices of 
behaviour. Thus some ‘agent-based’ models – for example, of cities under evacuation 
emergencies; of exchanges of public opinion before referenda; of military manoeuvres –  
work when the complex potentialities of emergence in a model meet those situations in which 
human choices are more predictable, and vitally, when there is room for stochastic elements 
and sufficient numbers of agents at play to allow small statistical variations to be smoothed  
out within a larger scale of predictions.  

BEING HUMAN
But can such approaches to modelling encompass more complex human behaviours? And is 
it right, even ethical, to think about Being Human in such a mechanistic way?  At first blush, 
such a model-based approach to understanding and predicting human behaviour appears 
to draw on the same materialist-reductionist eraser of humanity that Mary Midgley16 inveighs 
against in her recent, highly-readable account of emergent personhood, Are you an Illusion? 
Midgley writes aghast at the insistence of some scientistic thinkers, against all the evidence and 
experience of their daily communications, that an atomistic level of reality offers a complete 
explanatory account of all events. She is right to do so. The notion that the human mind 

is just a more complex version of the programmable computers that sit on our desktops is 
indefensibly naïve, even in the face of our current poor knowledge of the relationship between 
brain and mind. The notion of a ‘model’ does not prove so inapt an instrument, however, when 
extended beyond the computable and quantitative. Douglas Hofstadter17 in his moving and 
personal I am a Strange Loop, uses the idea of emergent, nested inter-personal models within 
the minds of people who know each other, to explain how the boundaries of persons extend 
beyond their material boundaries, and how personhood itself embodies the self-reflexive.  

Even the complex systems that emerge from agent-based models at their current levels of 
crudity suggest that we have not begun to realise the potential of true complexity. It is already 
apparent that high-level structures operating within multi-agent and self-adaptive models are 
not adequately explained by the low-level rules. They are truly emergent rather than reducible. 
They look for the self-assembly of structures and the interplay of information at ever higher 
levels of combination, and certainly do not seek for an explanation of what they find by peering 
back into the few lines of code that determine the properties of the lowest level ‘agents’.   

This does not imply that human minds are in any sense ‘computable’, but that the Bayesian 
approach to the human interaction with other humans and the material environment may 
nevertheless serve as one of the many lenses through which we must peer to understand 
ourselves. Being human, when we interact with other humans, requires, after all, a rapid and 
complex processing of the evidence before us – and at very high level. We could not grasp the 
teeming complexity of another human being, except, perhaps, in the sense of medical science 
and at a material level – and at that level the interactions are no longer human ones, though 
they  may be humane. Understanding the emergent properties of human agents is becoming 
ever more pressing – the whole notion of the Anthropocene has yet to make its full impact 
on the way humanity thinks about its relation to the world. The notion that a species of social 
animal has within its power to alter the natural course of the planet it lives on and lives by, that 
the ‘fragile earth’ and equally fragile humanity constitute a single complex system and not two, 
has won the assent of many, but arguably has yet fully to awake a visceral component that 
alone will drive our behaviour as agents of change to become agents of care.

So we arrive at the point of, or rather the direction of the Evidence, which is the shaping and 
choosing, in so far as we are able to, humankind’s collective Futures. If, as I have argued, a 
Bayesian approach to evidence evaluation is at all helpful, then it points us to the urgent need 
to understand the divergence of the ‘prior’ likelihoods that different communities bring to the 
deductive task. The divergence of opinions within societies is surely one of the great surprises 
of the internet age. When effectively limitless communication was expected to encourage a 
convergence of thinking, at least where evidence was to hand, the opposite has transpired. 
We have witnessed the construction of virtual communities who weave enveloping cocoons of 
communication to be sure, but these webs are of only one narrative thread, expelling all others. 
We realised that the internet would reinforce the availability of evidence, but failed to anticipate 
that it would be equally effective in reinforcing differentiated and self-perpetuating priors – 
those powerful Bayesian co-factors, able to erode all weight of evidence.

There is great tension here – diversity is rightly a cause to celebrate.  The terrible monoglottony 
that a generation ago threatened to extinguish all regional languages looks less likely now to 
do so. The resurgence of Cornish, Gaelic, Irish and Welsh in our own islands is an example of 
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the richness of differentiated culture.18 But diversity, like conformity, also brings its daemons. 
It may feed the monster of a global community of the self-interested, made resilient to the 
needs for radical change by spinning a narrative that reinforces prior assumptions within, and 
neutralises evidence incommensurate with the ‘home narrative’ from without. Cultural diversity, 
alongside the complexity of embedded traditions, perceptions of history, political viewpoints and 
affiliations, faces the challenge to maintain integrity and yet function to the end of mutual well-
being in the global community.

If such a healthy, inter-communicating, commensurate cultural diversity is to be won, then 
universities with their reflective, analytic, integrative, prophetic and enriching social roles 
will need to take a lead. The integration of their disciplinary communities is an essential first 
step. The decade of ‘waking into some measure of communicability’19 the once-fragmented 
disciplines that the IAS has undertaken, is a vital contribution to that global conversation. The 
fluidity of context, the richness of comparative languages, the combined power of discourse, 
logic and mathematical narrative, and the overarching discipline of offering each other the 
intellectual hospitality that breaks down boundaries and barriers – all this has been hard won 
and must be earnestly shared.

Evidence, it seems, is at the core of being human – as individuals, groups and societies. 
We have evolved wonderful, but flawed, ways to make sense of it.  How successful we are 
at overcoming those drawbacks, by implementing all that is best in us, will make or mar our 
futures, poison or preserve our water, direct our communities toward light or darkness. We 
need not only to weigh the evidence, but also to understand how we do so.
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3.6  Hildegard von Bingen receiving the light from Heaven (c 1151), from Liber Scivias. 
PRIVATE COLLECTION/BRIDGEMAN IMAGES.

4.1  Water lilies in Kowanyama, North Queensland. PHOTOGRAPH: VERONICA STRANG.

4.2  An area on the summit of the West Mata volcano erupting in 2009. COURTESY OF NOAA/

NSF/WHOI.

4.3  Waves at Mokau Beach, New Zealand. PHOTOGRAPH: VERONICA STRANG.

4.4  Ranjitsinh Gaekwad, and Vessels of Life, produced during his IAS Fellowship in 
2009. COURTESY OF THE INSTITUTE OF ADVANCED STUDY, DURHAM UNIVERSITY.

4.5  Auckland’s Albert Park fountain, like its twin at the Raffles Hotel in Singapore, 
expresses the colonial appropriation of water. PHOTOGRAPH: VERONICA STRANG.

5.1  Red-figure vase, depicting the final confrontation between Hector and Achilles. Berlin 
painter, ca 490 BCE. © THE TRUSTEES OF THE BRITISH MUSEUM. ALL RIGHTS RESERVED.
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5.2  The Apollinean statue, surrounded by water used to generate electricity, faces east, 
expressing how white, male athleticism protects Eurasia against eastern attacks. 
COURTESY OF ZAVTRA, 6 OCTOBER 2010.

5.3  Children playing football in Mali. PHOTOGRAPH: JELLE JANSEN.

5.4  Fast-switchable lens technology. ‘Blurring is important to our image perception. The 
left hand photo shows how we might typically view a real scene. The image on the 
right shows how this same scene would be presented on many displays – everything 
is now in focus, which is actually typically incorrect’. Martin Banks (UC Berkeley) 
and Gordon Love (Durham University) collaborated on a display which produced 
authentic optical signals to the eye and which correctly produced blur as the eye 
looks around the scene. This is particularly important for producing 3D displays 
which minimise discomfort to viewers. COURTESY OF GORDON LOVE, DURHAM UNIVERSITY.

6.1 Portraits of a Wounded Soldier Before, and After Treatment, by Henry Tonks (1862-
1937). © MUSEUM AT THE ROYAL COLLEGE OF SURGEONS.

6.2 Palaeolithic handprints at Cueva de las Manos in Argentina. PHOTOGRAPH: MARIANO, HTTPS://

CREATIVECOMMONS.ORG/LICENSES/BY-SA/3.0/DEED.EN.

6.3 La Montée d’Agonie, engraved by Émile Maillard after a sketch by Manouel André, 
and published in an article written by Édouard François André, ‘L’Amerique 
Equinoxiale’, in Le Tour du Monde: nouveau journal des voyages, Paris 1879. 38: 
363.

6.4 Bathsheba Bathing, by Jean Bourdichon. COURTESY OF THE J. PAUL GETTY MUSEUM.

6.5 A 19th-Century exposure of some of the dangers facing corset wearers. COURTESY OF THE 

WELLCOME LIBRARY, LONDON, HTTP://CREATIVECOMMONS.ORG/LICENSES/BY/4.0/.

7.1 Celestial architecture in Athens. PHOTOGRAPH: VERONICA STRANG.

7.2 Edwards’ Dodo, by Roelant Savery. PRESENTED TO THE BRITISH MUSEUM BY GEORGE EDWARDS IN 

1759, HAVING PREVIOUSLY BEEN IN THE COLLECTION OF SIR HANS SLOANE.

7.3 Timed Out: evolving to extinction, London IAS event, 2013. 

7.4 Desert Island, by Toby Phips Lloyd, 2013. PHOTOGRAPH: TOBY PHIPS LLOYD.

7.5 In St Cuthbert’s Time: the sounds of Lindisfarne and the Gospels, by Chris Watson 
(Touch, http://www.touch33.net). PHOTOGRAPH: MAGGIE WATSON.

8.1 Swarms of small synaphobranchid eels, Dysommina rugosa, live in the crevices on 
the summit of Nafanua. COURTESY OF BRAD TEBO, AND VAILULU’U 2005 EXPLORATION, NOAA-OE.

8.2 Christmas Beetles, Mount Annan Botanic Garden, March 2013. PHOTOGRAPH: LINDA 

FRANCE, POETICABOTANICA.WORDPRESS.COM.

8.3 Hubble Space Telescope begins ‘Two-Gyro’ Space Operations, 2005. COURTESY OF STSCL 

AND NASA.

8.4 With the help of a Fellowship at the IAS, Durham physicist Richard Bower 
contributed an artwork, The World Machine, to Durham’s Lumiere Festival in 2015. 
PHOTOGRAPH: MICHAEL HUGHES. IMAGE COURTESY OF DURHAM UNIVERSITY.

8.5 Illuminated Carpet, in the River Wear, Durham Lumiere festival 2008. PHOTOGRAPH: 

JULIE WESTERMAN.

8.6 ‘Levitation’ of IAS Fellow Brad Tebo in Bishop Cosin’s Library, Durham. COURTESY OF 

PETER ADEY AND JULIE WESTERMAN. PHOTOGRAPH: JULIE WESTERMAN.

8.7 Flamborough Head Lighthouse. PHOTOGRAPH: ANDI CAMPBELL-JONES, HTTP://ANDICAMPBELLJONES.

COM/EAST-COAST-YORKSHIRE-PHOTOS-PHOTOGRAPHY-LOCATIONS/.

9.1 Starling Murmuration, Llandegley Roost. PHOTOGRAPH: BARRY J PUGH, LLANDIDROD WELLS.

9.2 Ŋärra Ceremony at Biranybirany, by Muŋgurrawuy Yunupiŋu. COURTESY OF THE NATIONAL 

MUSEUM OF AUSTRALIA AND THE BAKU-LARRŊGAY MULKA ART CENTRE.

9.3 Las Meninas, by Diego Velázquez. COURTESY OF GALERÍA ONLINE, MUSEO DEL PRADO.

9.4 The Tower of Babel, by Pieter Breugel the Elder. COURTESY OF GOOGLE ART PROJECT.

10.1 Fracking and the Future - Shale gas in the UK. PHOTOGRAPH: DAY DONALDSON, HTTPS://

CREATIVECOMMONS.ORG/LICENSES/BY/2.0/.

10.2 Newton, 1795 - c. 1805, by William Blake (1757-1827). The original hangs in the 
Tate Britain. © TATE, LONDON 2016.

10.3 Computational Cosmology. An image of gas, stars and dark matter in the process of 
galaxy-formation. COURTESY OF THE INSTITUTE OF COMPUTATIONAL COSMOLOGY, DURHAM UNIVERSITY - THE 

EAGLE PROJECT.
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ROBERT  BARTON

Robert Barton studied Psychology and Zoology at Bristol University and ever since has been 
interested in research at the intersection of evolutionary biology, psychology and cognitive 
neuroscience. He is Professor of Evolutionary Anthropology, founder of Durham’s Evolutionary 
Anthropology Research Group, and has been President of the European Human Behaviour and 
Evolution Association. His PhD was on the behavioural ecology of wild baboons, but these days 
he works mainly on the evolutionary biology of the brain.

CHARLES  FERNYHOUGH

Charles Fernyhough is a Professor of Psychology at Durham University. His work applies 
ideas from developmental psychology to the study of psychosis, particularly the phenomenon 
of voice-hearing. He leads Hearing the Voice, a large interdisciplinary project, funded by the 
Wellcome Trust. He contributes regularly to newspapers, including The Guardian, TIME Ideas, 
Literary Review, Sunday Telegraph, Sydney Morning Herald and Nature, and he has been 
involved in numerous TV (BBC1 and Channel 4) and radio documentaries. He has produced 
two popular science books on psychology: The Baby in the Mirror: a child’s world from birth to 
three (Granta, 2008) and Pieces of Light: memory and its stories (Profile, 2012).

CONTRIBUTORS

STUART  CORBRIDGE

Professor Stuart Corbridge is Durham University’s Vice-Chancellor and Warden. Following a 
PhD in Geography at Cambridge he has carried out field-based academic research in eastern 
India regularly since the 1970s, working on public service delivery issues, forest management, 
employment and empowerment. His first book focused on Capitalist World Development (1986) 
and his major publication (with Glyn Williams, Manoj Srivastava and Rene Veron) remains, 
Seeing the State: governance and governmentality in India (2005). After teaching in Syracuse, 
Cambridge and Miami, he held Chairs in Geography and International Development at the 
London School of Economics. He served as LSE’s Head of the Department of International 
Development from 2007-2010; as its Pro-Director for Research and External Relations from 
2010-2013; and then as the University’s first Deputy Director and Provost until taking up his 
post as Vice-Chancellor in Durham in September 2015.

BARBARA GRAZIOSI

Barbara Graziosi is Professor of Classics at Durham University, and was Director, for the Arts 
and Humanities, of the Institute of Advanced Study from 2011 to 2015. A specialist in ancient 
Greek literature and culture, she writes for the Times Literary Supplement, London Review of 
Books and Times Higher Education. She has appeared on BBC and other national radio and 
television programmes. Her most recent book, The Gods of Olympus: A History (Profile Books 
2013, translations into seven languages) was partly written while holding a fellowship at the 
IAS. Her new book, Homer, will be published by Oxford University Press in September 2016.

ROBERT  LAYTON

Robert Layton is Emeritus Professor of Anthropology at Durham University. He has carried 
out field research in rural France, Aboriginal Australia and is currently studying the revival 
and transformation of Chinese popular culture after the Collective Era came to an end. 
His publications include: Uluru, an Aboriginal history of Ayers Rock (1986); Conflict in 
the Archaeology of Living Traditions (1989); The Anthropology of Art (2nd edn 1991); An 
Introduction to Theory in Anthropology (1997); Anthropology and History in Franche-Comté 
(2000); and Order and Anarchy (2006).

TOM MCLEISH

Tom McLeish FRS is Professor of Physics at Durham University. His research has contributed 
to the new field of ‘soft matter physics’ - work with chemists, engineers and biologists connects 
molecular structure with emergent material properties. He has also led large academic-
industrial collaborations. His work in science policy and public engagement with science 
has drawn him to the potential for theological narratives to inform debates in science and 
technology, resulting in the recent book Faith and Wisdom in Science (OUP 2014). He was 
Pro-Vice-Chancellor for Research at Durham (2008-2014) and is Chair of the Royal Society’s 
Education Committee.  He has been a Reader in the Anglican Church since 1993.
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NICHOLAS  SAUL

Nicholas Saul is Professor of German at Durham University. He has held Guest Professorships 
at Cologne and Vermont, and he researches on Romanticism, Realisms, Modernisms and 
literary Darwinisms. Recent books are Gypsies and Orientalism in German Literature and 
Anthropology of the Long Nineteenth Century (2007), The Cambridge Companion to German 
Romanticism (2009), The Evolution of Literature (2011, with Simon J. James), Realism 
and Romanticism in German Literature (2013, with Dirk Göttsche) and The Early History of 
Embodied Cognition 1740-1920 (2016, with John McCarthy et al). In 2014-2015 he led a 
project at the Durham Institute of Advanced Study, The Emergence of Literature. He is writing a 
monograph on German literary Darwinisms 1859-2008, which he hopes to finish during a spell 
as a Fellow at the University of Cologne Internationales Kolleg Morphomata in 2016.

VERONICA  STRANG

Veronica Strang is the Executive Director of Durham’s Institute of Advanced Study and a 
Professor of Anthropology. Her research focuses on human-environmental relationships, in 
particular cultural engagements with water. Her publications include The Meaning of Water 
(2004); Gardening the World: agency, identity and the ownership of water (2009); Ownership 
and Appropriation (2010); and Water: nature and culture (2015). She was awarded an 
International Water Prize as one of UNESCO’s Les Lumières de L’Eau in 2007, and in 2013 
was elected as the Chair of the Association of Social Anthropologists of the UK and the 
Commonwealth. She has written extensively on interdisciplinarity, most recently (with Tom 
McLeish) Leading Interdisciplinary Research: transforming the academic landscape (2014), 
and Evaluating Interdisciplinary Research: a practical guide (2015).

MARTIN  WARD

Martin Ward is an astrophysicist, and holds the Temple Chevallier Chair of Astronomy at 
Durham University. During his 40 year career in this subject he was trained at the Royal 
Greenwich Observatory, Herstmonceux Castle, and spent some years in Australia and the 
United States. He was involved in the early years of the Hubble Space Telescope, and he is 
now a member of a science team that will use the next generation Hubble, called the James 
Web Space Telescope. His research interests are related to the physics of black holes, and 
how these exotic objects influence their surroundings. He has published nearly 400 refereed 
papers, as well as a number of articles aimed at a general audience. He has interests in the 
popularisation of science, and he has been a guest of Patrick Moore, on The Sky at Night, and 
Melvyn Bragg’s radio programme, In Our Time. 



TRANSFORMING THE WAY WE THINK describes an intellectual adventure. Since 2006, 
Durham University’s Institute of Advanced Study has encouraged exchanges of knowledge 
between every discipline in the academic spectrum, and between Durham and leading scholars 
from around the world. In a beautiful heritage building between Durham’s medieval cathedral and 
castle, it offers a thinking space: a place where international Fellows can collaborate with each 
other, and Durham researchers, to bring diverse intellectual perspectives to bear on some of the 
most pressing issues facing societies today. 

Each year the IAS focuses on a research theme coherent enough to provide intellectual common 
ground, but broad enough to address multiple areas of theory and practice. The Legacy of 
Charles Darwin; Modelling; Being Human; Water; Futures; Time; Light; Emergence; Evidence...  
In a book celebrating its Decennial year, the Institute of Advanced Study reflects on these themes, 
highlighting some of the complex problems addressed; the exciting ideas generated; and the 
lively debates and outcomes which – as IAS Fellows say most often when they reflect on their 
experiences in Durham – ‘transformed the way we think’. 

‘The Institute of Advanced Study has inspired thinking across a wide range of academic 
disciplines. To achieve a gathering of academics in Durham, who might sit together, listen to 
one another, and ponder on what then accrues, is an exemplar of some Utopian form, 
potentially for the greater good of us all. 

In summaries of these occasions, a description of one moment stood out: a Lecturer in 
German, having attended a debate in some foreign field, was moved to utter ‘Eureka!’ in an 
Archimedean moment, when a series of abiding problems was answered for her in one fell 
swoop. The gathering of differently ordered minds is brilliant, and that such moments might 
arrive justifies the experience entirely’.

SIR THOMAS ALLEN, CHANCELLOR, DURHAM UNIVERSITY
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