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Foreword

As a relatively young industrial chemist in the 1970s, I was privileged
to work with Dr Joseph Needham in the East Asian History of Science
Library in Cambridge University from 1975-77. I was exploring with
his guidance ancient Chinese applications of Pigments and Dyes for
Section 34 of Volume 5 of the Science and Civilisation in China (SCC)
series. I vividly recollect the numerous occasions, during our regular
late afternoon tea breaks, when we engaged in active discussions. One
important concern was what would follow next once the SCC series
was completed. Needham would always answer without hesitation that
much remained to be done for similar studies of East Asian, South Asian,
Persian, and Islamic civilizations. He always expressed strongly his view
that modern science has multicivilizational origins, and that no single
civilization can claim monopoly for contributing to the rise of modern
science.

These conversations with Needham, and his understanding of modern
science as the outcome of exchanges between civilizations were in my
thoughts when I, as Chairman since 2014, steered the Joseph Needham
Foundation for Science and Civilisation (JNFSC) to support Needham



Vi Foreword

Conference 2023 titled “Needham’s Dialogical Vision: Understanding
Science as a Multi-Civilizational Outcome.” JNFSC jointly organized
this international conference with the Hong Kong University of Science
and Technology, the Needham Research Institute, the Faculty of Asian
and Middle Eastern Studies of the University of Cambridge, and the Jao
Tsung-I Petite Ecole of the University of Hong Kong.

The chapters of this book are compiled from selected and revised
papers presented in the conference. I hope this study would be a first
step in realizing the wider global vision of science articulated by Joseph
Needham, and will serve not only as a must-read reference about the
multicultural origins of modern science, but also provide a teaching
resource for university-level courses.

Finally, I would like to express my gratitude and heartfelt appreciation
for the most generous financial support from Bai Shan Tang Foundation,
Jao Tsung-I Petite Ecole of Hong Kong University, the Croucher Foun-
dation and the Hong Kong University of Science and Technology, and
above all, to the distinguished speakers and many volunteers who made
the conference a success and this book possible.

Peter L. Lee, PhD
Chairman
Joseph Needham Foundation for

Science and Civilization
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Introduction

Arun Bala, Raymond W. K. Lau, and Jianjun Mei

1 Needham'’s Dual Legacy

This volume brings together scholars who have articulated or contributed
to Needham’s dialogical vision of science as the outgrowth of multiciv-
ilizational interactions. They span not only diverse civilizations but also
diverse disciplines. The organization of the chapter themes of the book
has drawn inspiration from the way Needham framed his monumental
project into seven volumes each reflecting a disciplinary theme. Although
Needham focused his studies on Chinese science as these volumes testify,

A. Bala (X)
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2 A. Bala et al.

he supported the dialogical turn when he reflected in his final summing
up volume in 2004 on the broader implications of his achievement:

Modern science is indeed composed of contributions from all the peoples
of the Old World, and each contribution has flowed continuously in it,
whether from Greek and Roman antiquity, or from the Islamic world or

from the cultures of China and India. (Needham 2004, p. 25)!

What is significant is that Needham has an ecumenical image of
modern science as growing through contributions from many civiliza-
tions in both its technological and, to a certain extent, theoretical
development in terms of techniques and ideas. This is also evident in his
‘rivers and ocean view of modern science articulated later in the same
volume:

I have pictured modern science as being like an ocean into which the
rivers of all the world’s civilizations have poured their waters. (Needham
2004, p. 201)

In the later stages of his work, Needham had already begun making
forays in such a multi-civilizational direction. In 1979 he published his
reflections in his book Within the Four Seas: The Dialogue of East and
West. Later in his inaugural lecture in 1985, that began what is now called
the Needham Memorial Lecture Series, he titled his talk ‘Gunpowder as
the Fourth Power, East and West.” This reflected his view that exchanges
between China, the West and other civilizations shaped modern society
today.?

1 Although Volume 7 was published in 2004, the text cited here was based on his Presidential
Address delivered to Section X (General) on 31 August 1967 at the Leeds Meeting of the
British Association (Needham 2004, p. 24, note 1).

2 Needham writes: ‘For three thousand years a dialogue has been going on between the two
ends of the Old World. Greatly have they influenced each other, and very different are the
cultures they have produced. We have now good reason to think that the problems of the world
will never be solved so long as they are considered only from a European point of view. It is
necessary to see Europe from the outside, to see European history, and European failure no less
than European achievement, through the eyes of that larger part of humanity, the peoples of
Asia (and indeed also of Africa)’ (Needham 1979, p. 11). See also Needham (1985)
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Joseph Needham developed two questions in the course of his study of
the history of Chinese science. The first concerned why modern science
emerged in Europe but not in China? This is his famous comparative
question that has engaged historians, philosophers and sociologists ever
since he framed it. It has parallels with the question why modern indus-
trial society and capitalism emerged in Europe but not elsewhere that has
engaged attention since it was framed by Max Weber.

The second is the question that Needham also raised and that can be
seen as the dialogical question—how and possibly why China was able to
contribute scientific and technological ideas that nurtured and enriched
modern science. Like the Weberian question this has been extended
to other civilizations—especially those such as the Middle Eastern and
Indian that had achieved as high, or even higher levels, of achievement
in the areas of technology and science than Europe before the modern
era. But since Europe was about as developed as South East Asia at the
time of Charlemagne, at least that part where modern science and capi-
talism first took of others have extended the question to ask “Why did
modern science emerge in Europe rather than South East Asia?™?

There is a third question to which attention has been paid even less
than the dialogical question embodied in Needham’s rivers-into-oceans
metaphor. This concerns whether modern science has ignored dimen-
sions of nature that could be rectified by learning from pre-modern
cultures. This other aspect of Needham’s view, albeit developing later in
his project’s life, also surprisingly emerges in quite a number of contribu-
tions to this volume. They mirror notions that in areas such as medicine
and environmental natural knowledge modern science could profit by
learning from pre-modern cultures.

3 South East Asia rarely features in the addressing of the Needham Question but there are
exceptions. See Bala (2016) and Low (1999).

4 A pioneering study in this area is Nandy (1989) See also Goonatilake (1999). Interestingly a
leading contemporary philosopher of science Hasok Chang has argued that history of science,
that offers understanding and appreciation of displaced theories in science could offer a reservoir
of ideas and techniques that may turn out to be useful in constructing future science. Basically
he sees history of science as complementing science in enriching its context for discovery. His
argument could also be extended to scientific ideas from cultures outside the West, and in the
light of dialogical histories of science (both ancient and modern). See Chang (2016).
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Today there is a great deal of interest that includes essays on exchanges
in Africa and the Atlantic Americas that is ignored in this volume. This
is because the book focuses on the issue of why and how Needham’s
dialogical question has been marginalized in contrast to his comparative
question. The comparative debates have to date centered on Chinese,
Islamic, Indian, Babylonian, Japanese and Korean sciences. Hence the
chapters are also confined to these areas. But the issues raised in the
volume could in future be extended to include a wider global context.

A vast body of literature has emerged since Needham’s pioneering
work, in part inspired by his groundbreaking efforts and inspiration,
which showed that what was important was to understand how inter-
connections of civilizations over the last three thousand years, and
the exchanges of cosmological, mathematical, geographical, physical,
biological and medical technologies, techniques, practices and knowledge
had been woven together to make modern science possible. Although
Needham himself had on numerous occasions stressed the importance
of the connected history of science and technology, and the circulations
of know-how and knowledge with associated dialogical exchanges, this
crucial dimension of science history has hitherto been marginalized by
the overemphasis on his comparative question.

2 Structure of the Book Themes

The organization of the themes in this volume follow closely the
way Needham structured his volumes for Science and Civilisation in
China.> Needham had framed his project into 7 volumes—many of
them were later divided into sub-volumes. The book has five themes
that are drawn from Needham’s categorization of his volumes. The first
volume is a history of China and the last volume on The Social Back-
ground has two parts—one deals with Language and Logic in China

5> This structure also follows the way the panels were defined for Needham Conference 2023.
The conference titled ‘Needham’s Dialogical Vision: Understanding Science as a Multiciviliza-
tional Outcome’ was organized by the Joseph Needham Foundation for Science and Civilization,
Needham Research Institute, Hong Kong University of Science and Technology, and the Faculty
of Asian and Middle Eastern Studies in Cambridge University.
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and the other on General Conclusions and Reflections concerns with
addressing Needham’s Grand Comparative Question concerning why
modern science emerged in Europe and not China. The first volume and
part one of the last volume have set the tone for the thematic issue of
Historical Sociologies in Dialogue that is the theme of the first section
of the book. It has three chapters by Prasenjit Duara, Raymond Lau and
Tung-yi Kho.

Needham’s second volume was entitled History of Scientific Thought.
It largely focused on the philosophical background of Chinese science,
especially on the way Chinese philosophies—Taoism, Confucianism,
Mohism, Legalism and to an extent Buddhism—came to shape and
influence Chinese science. The last theme of this volume follows this
epistemological and methodological orientation of Needham and is
titled Modes of Inquiry in Dialogue. We have four chapters by Sarukkai,
Bala, McOuat and Cohen that deal with these generally philosophical
questions.

Indeed, there has been little appreciation that three of Needham’s
seven volumes address the history (volume 1), philosophy (volume 2)
and sociology (volume 7) of Chinese science. This framing of the current
volume helps to rectify this neglect, and even stress the important signif-
icance Needham attached, long before it became fashionable, to connect
together the history, philosophy and sociology of any tradition of science
in order to understand its growth and evolution.

In between his historical, philosophical and sociological volumes
Needham frames the four volumes that focus on specific scientific disci-
plines. These are titled Mathematics and the Sciences of the Heavens and
Earth (volume 3), Physics and Physical Technology (v.4), Chemistry and
Chemical Technology (v.5), and Biology and Biological Technology (v.6).
Much of Needhamian scholarship has focused on widening his explo-
rations of Chinese science, but ignored the wider science studies context
in which he framed his project.

In acknowledgment of his studies in the specific sciences, the present
book has three themes. The second on Cosmologies in Dialogue includes
contributions by John Steele, Jongtae Lim and Hyunhee Park. The third
section Natural Sciences in Dialogue includes the chapters of Joseph,
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Hart, El-Bizri and Galambos. In the penultimate section Medical Tradi-
tions in Dialogue carries contributions by Hans Pols, Wen-Hua Kuo and
Keekok Lee.

Moreover, the areas of cosmology, natural sciences of physics and
chemistry, and biomedical sciences have largely been approached through
a comparative perspective with the view to addressing Needham’s ques-
tion “Why did modern science develop in Europe but not in China or
any other major Eurasian civilization?” By contrast this volume focuses
upon Needham’s dialogical question ‘How and why were China, and
other major Asian civilizations, able to articulate knowledge that subse-
quently came to enrich modern science?” or carry knowledge that can
enrich science in future. The essays take Needham’s project forward in
two directions—advancing his dialogical vision of the growth of science,
and his multicivilizational perspective of modern science.

It is, of course, possible to ask whether framing the studies of Chinese
science into categories of modern science is the right way to approach
the issue. Are we not guilty of the sins of anachronism and teleology
whichever direction we look at the historical connections. The renowned
classical scholar Geoffrey Lloyd who has also researched into comparative
studies of Chinese science has recently emphasized this by writing:

The multiple volumes of SCC are truly monumental. Yet the plan and
execution are, as we all know, very much of their time, and this has
certainly contributed to its relative lack of influence in history and philos-
ophy of science circles in the West — in contrast to the continuing mass
of attention it still attracts in China itself. Joseph decided to organise the
work according to Western categories: astronomy, mathematics, physics,
engineering, medicine and so on. He was convinced not just that science
is now universal but that those disciplinary boundaries can be used in
relation to the science of much earlier times... (Lloyd 2020, p. 2)

But Needham himself had recognized this concern and made an
answer to it four decades earlier when he wrote:

I suppose we all generally agree that there is only one unitary science
of nature, approached more or less closely and built up more or less
successfully and continuously, even if very slowly, by the several groups
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of mankind from age to age. This means that we could expect to trace
an absolute continuity between the first beginnings of astronomy and
medicine in ancient Babylonia or ancient Egypt, through the advancing
natural knowledge of mediaeval China, India, Islam and the classical
Western world, to the break-through of late Renaissance Europe when, as
has been said, the most effective method of discovery was itself discovered.
(Needham 1978, p. 110)

Nevertheless, dialogical studies will continually face this problem of
crossing boundaries—how do we select the conceptual frames for under-
standing knowledge in one frame in order to see its relevance for trans-
mission to another frame. We will in this volume stay with Needham’s
choice even if it remains a problematic epistemological concern.

3 Explorations in Needham’s Dialogical
Vision

The chapters in this volume can be seen as exploring from multiple
perspectives Needham’s vision of science as evolving through multicul-
tural engagements. They are defined by the different volumes of his
grand project to both document and understand the intellectual, socio-
cultural and historical evolution of not only Chinese science in particular,
but also its relevance for global science. It begins with the section Histor-
ical Sociologies in Dialogue. These are three chapters by Prasenjit Duara,
Raymond WK Lau and Tung-yi Kho that explore the scope and limits
of Needham’s position.

The second chapter by Prasenjit Duara attempts to go beyond, and
yet build upon, Needham’s conception of pre-modern sciences from
various civilizations as rivers flowing into the ocean of modern science.
By extending and deepening the metaphor of the ocean Duara offers
a more nuanced and rich perspective of historical exchanges of knowl-
edge including that of science and technology. He offers a picture of
history in terms of oceanic flows where single events ripple or crash across
multiple boundaries, join other currents and eddies, or fall into thermo-
haline depths to upwell elsewhere. His chapter outlines a metaphor of
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knowledge exchanges as involving circulatory processes that interact and
transform in patterns of stability and change that oceanic flows display
rather than Needham’s simplistic notion of separate rivers merging into a
single ocean. He argues that such a circulatory history—as he terms it—
does not privilege ownership of historical origins of scientific ideas and
discoveries. He illustrates this by showing how a methodology of scien-
tific rationality circulated through successive Eurasian religious traditions
without any recognition of roots or pedigree.

In the following chapter Raymond Lau begins by acknowledging that,
largely inspired by Needham, a strong case for dialogism or the dialogical
perspective had been established by the 2000s. He notes that this has led
some Eurocentric scholars to resort to neo-Eurocentric arguments that
no longer claim science to have arisen from Europe’s ‘autochthonous’
development. Instead, they argue that Europe was able to make use
of non-European inputs to breakthrough into modern science due to
certain ‘unique’ European ‘qualities.” Such neo-Eurocentrism signals a
connatural shortcoming of dialogism: While dialogism is able to show
that intellectual inputs into Latin Europe from non-European civiliza-
tions constituted indispensable pre-conditions for the breakthrough into
modern science, it is unable to explain why Latin Europe was able to
make the breakthrough itself on the basis of such inputs. Lau proposes
that it is necessary to transcend dialogism to provide an adequate
non-Eurocentric account for the rise of modern science. He offers an
analytical framework that takes into account scholarly traditions and the
transformation of late Renaissance scholarly agency in the post-1453
era due to the conquest of Constantinople to transcend dialogism and
account for modern science in fully non-essentialist terms.°

In contrast to the above views Tung-yi Kho's historical sociology
presents a decolonial perspective which repudiates the notion of accom-
modating multicivilizational knowledges into modern science. He main-
tains that as modernity was emerging and being celebrated by the West,
it was accompanied by a darker side—coloniality—in non-Western soci-
eties. Coloniality is implicated not only in its nurture of an exploitative

6 For a more detailed and thoroughgoing account of this non-essentialist analytical framework
see Lau (2020).
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political economy, but also its repression of cultural and knowledge
production outside Europe. This makes Needham’s perspective prob-
lematic because of two premises undergirding his Grand Question why
modern science first arose in Europe but not elsewhere. Firstly, it makes
the questionable assumption that modern science represents the pinnacle
of knowledge; and second, that because modern science was first ‘discov-
ered’ in the West, the latter represents the ideal of civilization. Using
Chinese examples, Kho shows why Needham’s line of inquiry is mis-
directed, and offers in its stead a more expansive understanding of science
and civilization which does not embrace Needham’s exclusive vision of
modern science as the sole and ultimate arbiter of natural knowledge.

The next section cosmologies in dialogue includes discussions on the
dialogical exchanges that shaped scientific exchanges in three areas—in
the astral sciences of diverse civilizations by John Steele, in astronomy,
mathematics and geography between Qing China and Korea by Jongtae
Lim, exchanges of geographical knowledge between China and the world
of Islam by Hyunhee Park, ending with Joseph’s account of the growth
of mathematics as a result of knowledge circulations across many Afro-
Eurasian cultures.

Steele examines how elements of Babylonian astral science circulated
over wide areas including the eastern Mediterranean, Iran and, in partic-
ular, he explores its adoption, adaptation and assimilation into different
cultures and languages. His study raises questions such as why and how
did such circulations occur, what were the processes of transformation
that shaped it adaptations into local cultures and traditions, and why
these changes were such that it becomes no more useful to refer to
the knowledge that traveled as ‘Babylonian.’ Its spread has made this
knowledge truly multicivilizational. He uses three case studies of the
assimilation of aspects of Babylonian astral science by Greek, Indian
and Jewish scholars to illustrate two key features of the circulation of
knowledge in general, and scientific knowledge in particular. One is the
appropriation of perceived useful Babylonian knowledge, and the second
is the adaptation of such material within existing knowledge systems.
His key notions of appropriation and adaptation contribute to a wider
understanding of the way knowledge travels across civilizations, instead
of being locked into civilizational silos of science as is widely assumed.



