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Islam, Science and Values

Thus, it is not just a matter of pouring money in the
universities of the Muslim world to enable them to be “centers
of excellence” in science and technology that is required. Far
from it. It is a re-thinking of the University as a vector of
social change in our modernizing societies, in the rapidly
changing world environment of today, that is called for.

This will require liberating the Muslim mind from fear of
the different, the new and the foreign, and the promotion
of the respect of diversity in a shared collectivity. These
are values inherent in the scientific outlook, that promotes
bonds that transcend race and culture to re-shape culture in
the broader, more tolerant framework that the true scientific
enterprise requires and engenders. These are also profoundly
Islamic values.

It is a profound challenge. Paradoxically, this challenge
can only be answered by promoting the scientific outlook
throughout society. For the scientific outlook helps in the
modernization (as distinct from “westernization”) of society,
and that kind of modernization will strengthen the possibility
of universities to play their full role, in arts and philosophy
as well as science. As universities play their full societal role,

they will further help to promote the scientific outlook.
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4, The Scientific Method and the Values of Science

These issues go to the very heart of the meaning of
development. The promotion of science per se is an integral
part of the modernization process. Without it, the social
transformation that is implicit in modernization will not take
place.

[ hasten to add that modernization here is not synonymous
with westerrlization,31 although there is a central core of
universal values that any truly modern society must possess,
and these are very much the values that science promotes:
rationality, creativity, the search for truth, adherence to codes

of behavior and a certain constructive subversiveness.

4.1 The meaning of science

Let me start by asserting, along with Bronowski, that I define
science as “the organization of our knowledge in such a way
that it commands more of the hidden potential in nature”.”
In that definition, it is clear that it goes far beyond the
utilitarian application of knowledge. It impacts on an entire

world outlook from cosmology to being. It is an enterprise that

3! This is an issue that touches all developing societies. See among others Alvin
Y. So, Social Change and Development: Modernization, Dependency, and World-
System Theories, Newbury Park, Cal., Sage, 1990.
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forces upon its practitioners values and outlooks peculiar to
science and that in its essence are the keys to modernization.
These approaches to thinking are very different from the
cheap embrace of technology as the savior of society and
the world, and the disengagement from moral issues that is
prevalent among many today.33

Values are not rules. They are in Bronowski’s beautiful
phrase: “... those deeper illuminations in whose light justice
and injustice, good and evil, means and ends are seen in
fearful sharpness of outline.”” This is a critical thought, and
an important reminder of the core Muslim values of openness,
honor and tolerance, in the context of the intolerant debate
that permeates so much of the public discourse in the Muslim
world today, where a person is judged by the color of their
skin or the god they choose to worship or the ethnic group

they were born into or their gender.

32 J. Bronowski, Science and Human Values, (revised edition with a new dialogue,
the Abacus and the Rose, 1965), Perennial Library edition, Harper and Row,
New York, 1972, p. 7.

33 See inter alia, Theodore Roszak, The Cult of Information: A Neo-Luddite Treatise
on High Tech, Anrtificial Intelligence, and the True Art of Thinking, University of
California Press, second edition, 1994; and Neil Postman, Technopoly: The
Surrender of Culture to Technology, Knopf, NY, 1992.

** 7. Bronowski, Op.cit., p. xii.
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This thought—that the openness and rigor of science,
and its dedication to the search for truth, can give a context
for our judgments—is a powerful reason to re-think the
need to promote science as an essential element in the
development process. Let me hasten to acknowledge that
not all scientists have been pursuing the truth with that same
level of commitment to the values of science. Wittingly or
unwittingly, we are all partially captives of our milieu, but
science certainly does more to help us overcome the limits
and prejudices of this milieu than almost any other activity
involving knowledge. Interestingly enough, there is a profound
critique of the values of science by the more extreme of the
artistic and liberated minds for the reductionist, quantifying

36
rigor they associate with science. This is a different critique,

% Scientists, of course also have their prejudices, and frequently politics and
ideology intrude into the scientific realm, as was dramatically the case
with Lysenko and biology in the Soviet Union. More subtle and pernicious
intrusions or researcher prejudices can intrude into the scientific assessments
of the researchers, even when they think that they are indeed being as rigorous
as they can be. See Stephen Jay Gould, The Mismeasure of Man, Norton, New
York, 1981, for an impressive expose of this phenomenon.

 When Vaclav Havel, playwright and President of the Czech Republic, writes
about modern rationalism and modern science: “This era [of science and
rationalism] has reached the end of its potential, the point beyond which
the abyss begins.” (Cited in J. Michael Bishop, “Enemies of Promise” in the
Wilson Quanrterly, vol. 19, No. 3, Summer 1995, p. 62); he is asserting that other
realities of the human condition are beyond the scientific method to explore
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which really has more to do with appreciating the limits of

. el . . . 37
scientific investigation, not a challenge to the values that

undergird the scientific enterprise or to the need to recognize

other forms of endeavor beyond the scope of science.

4.

2 The humanist perspective

I think that all would agree that the essence of development

is a deep humanism. Humanism is itself defined by a set

of profound values that, in my mind require the scientific

outlook and the values of science. Sadly, there are many

37

and decipher. That is, of course the realm of religion, art and philosophy. This
existential lament, however, is no justification of obscurantist, authoritarian
societies that want to lock up the minds of their citizens. Havel, himself, sprang
to political prominence precisely for defending the freedom to think. The
critique of the “limits to rationality” type is well represented in the work by John
Ralston Saul, Voltaire’s Bastards: the Dictatorship of Reason in the West, Vintage
Books, New York, 1992. Antonio R. Damasio has looked at the question in a
different light, linking the neural underpinnings of reason and the emotional
aspects of human behavior to gain better insights into the phenomenon of
rationality. See: Antonio R. Damasio, Descartes’ Error: Emotion, Reason, and
the Human Brain, Grosset/Putnam, New York, 1994. Such efforts at deepening
our understanding are themselves the fruits of the values of science as I have
been discussing them, and will enrich our understanding as all good science is
intended to do.

This notion of a hierarchy of theories or constructs is ably presented by one
of the leading scientists in the world. See Stephen Jay Gould, An Urchin in the
Storm: Essays about Books and Ideas (New York: W.W. Norton & Co., 1988),
68-69.
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who fear this view in the Muslim countries today. The rise of
intolerant fundamentalism is a manifestation of this fear.

This fear starts from a view that concepts of value— justice
and honor, dignity and tolerance—have an inwardness which
is not accessible to experience. Accordingly, “because they
believe that there is no rational foundation for values, they
fear that an appeal to logic can lead only first to irreverence
and then to hedonism.”

How mistaken they can be.

Science values originality as a mark of great achievement.
However, originality is a corollary of independence, of dissent
against the received wisdom. It requires the challenge of the
established order, the right to be heard however outlandish

39
the assertion, subject only to the test of rigorous method.

38 Bronowski, Science and Human Values, Op.cit., p. 53.

* The resistance by the scientific community to changes in the dominant
paradigm of a particular branch of science, however, can be severe. It tends to
be partly due to vested interest and partly to inertia and partly to cliquishness
in scientific circles. These are in addition to the reasonable “burden of proof”
on the innovators. The process however is well known and has been brilliantly
described by Thomas Kuhn in his The Structure of Scientific Revolutions,
University of Chicago Press, Chicago, 1962 (Phoenix Books edition, 1970).
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Independence, originality, and therefore dissent—these
are the hallmarks of the progress of contemporary civilization.
... (For) ... “Dissent is the mark of freedom as originality is

the mark of independence of mind.””

4.3 The value of modernization and the modernization of values
We all know that effective pursuit of science requires the
protection of independence. Without independence of
inquiry, there canbe no true scientific research. The safeguards
which independence requires are obvious: free inquiry,
free thought, free speech, tolerance, and the willingness to
arbitrate disputes on the basis of evidence. These are societal
values worth defending, not just to promote the pursuit of
science, but to have a better and more humane society. A
society that is capable of adapting to change and embracing

. 41
the new. A tolerant society.

% Bronowski, Op.cit., pp. 61-62.

! See Barrington Moore, Jr., “Tolerance and the Scientific Outlook” in Robert
P Wolff, B. Moore, Jr. and Herbert Marcuse, A Critique of Pure Tolerance,
Beacon Paperbacks, Boston, 1969, pp. 53-79. Regretfully, in the concluding
paragraph, this excellent essay uses some unfortunate references to Muslims
and the Quran, attributing to them the willingness to see ... “other
books ... may be cast on the flames.” This typically ignorant comment is a use of
a Western stereotype that is unworthy of the rest of the essay, which deals with
science and tolerance and reason in the Western context.
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Tolerance based on the adoption of the values of science
is different from the tolerance begotten by indifference to
the behavior of others, dismissing them without engaging
them. Tolerance among scientists “must be based on respect.
Respect as a personal value implies, in any society, the
public acknowledgments of justice and due honor.... If these
values did not exist the society of scientists would have had
to invent them to make the practice of science possible. In
societies where these values did not exist, science has had to

42
create them.”

4.4 Promoting the scientific outlook

So, if we accept that science promotes certain values we
hold as essential for the true modernization of a developing
society, how does one promote this broad concept of science?
How does one involve the leaders and decision-makers in
the promotion of scientific outlook? Can such ideas resonate
in a society wracked by poverty and hunger, riven by civil
strife and worried about fiscal crisis? I can already hear the
nay-sayers, and their emphasis on pragmatism, realism, and

the urgent; but they are wrong.

* Bronowski, Ibid., p. 63.
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Science does have the capacity to capture the imagination
and to move the emotions. As Steven Weinberg noted:
“Today’s basic scientific research is part of the culture of our
times.”"

Weinberg is right. We must see science as an integral part
of our culture that informs our world view and affects our
behavior. It promotes fundamental ethical values. Indeed
“Those who think that science is ethically neutral confuse
the findings of science, which are, with the activity of science
which is not.””

Even more, science is itself a culture of global dimensions.
To the extent that culture can be defined as comprising, both
an activity and a vision, a way of doing things, and a way of
thinking and feeling them; then science is a culture, or at
least a cultural current that affects strongly the society where
it flourishes.

It is a culture of living change, to use the inspired
formulation of the late Jacob Bronowski who said “...we
are the visionaries of action; we are inspired with change.

We think the past preserves itself in the future of itself, the

® Steven Weinberg, “Life in the Universe”, Scientific American, vol. 271 : No. 4,
October 1994, p. 49.

* Bronowski, Ibid., pp. 63-64.
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way Isaac Newton is changed and still preserved in Albert
Einstein. We are the culture of living change.”45

How different is this vision of continuity with its respect
for past achievements re-born in contemporary ones, from
that of those militant Muslim fundamentalists who would
freeze us forever in their own interpretation of the past.

In fact, the values promoted by that scientific outlook:
honesty, honor, truth, and the use of reason, are profoundly
Islamic values. These were the values in the period when
Islamic science was defined as the contributions that Muslims
made to the collective scientific enterprise, rather than an
effort to dissociate ourselves from the rigor of scientific debate
by claiming a separateness to our scientific enterprise. So let
us not allow the essence of these arguments to be sidelined

46 .
by arguments about Islam and the west.  Let us reclaim, as

# Bronowski, The Abacus and the Rose, Op.cit., p. 118.

* Fundamentalists tend to define themselves as much by “anti-Western” as by
“pro-Muslim” views. The adversarial character of this dichotomy leads to the
pursuit of “Islamic science” and “Islamic medicine” without regard to the vast
areas of inevitable overlap between such constructs and “Western science”
and “Western medicine”. Such attempts miss the fact that science and culture
operate at different levels. Discussion of these types of issues are addressed
in many writings, see, for example, Robert Walgate, “Science in Islam and
the West: Synthesis by Dialogue,” in The Touch of Midas: Science, Values, and
Environment in Islam and the West, ed. Ziauddin Sardar (Manchester, United
Kingdom: Manchester University Press, 1984), 240-53.
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intellectuals, our right to reason,47 let us liberate the Muslim
mind.

Let us hold up mirrors for our societies to see themselves,
and windows through which they can see the world.” Let
us accept that the promotion of the scientific outlook is
necessary and unavoidable for the pursuit of science, and is
in itself a major part of promoting the societal values that are
at the core of modernization and development. These are
not two separate tasks, promoting two separate endeavors;
they are a single, more effective way of doing either or both.

The role of government at the intersection of the

university and the practice of science needs to be discussed.

" Muhammad Abduh, the Mufti of Egypt in the late 19" century and one of the
towering figures of the Muslim intellectual tradition, always made a compelling
case for the place of reason in anything dealing with Islam. He gave a very
strong argument against those who would ban pictures or statues because of the
Islamic injunction against graven images. He pointed out that the prohibition
was related to the fear of idolatry, not the images per se, and based his defense
of allowing the use of images largely on the benefit that it would have for the
teaching of science. See Muhammad ‘Imara (ed.), Al-A'mal Al-Kamila lil Imam
Muhammad Abduh (the complete works of the Imam Muhammad Abduh),
in six volumes, Al'massasa Al-Arabiya Lil Dirasat Wal Nashr, Beirut, 1972,
vol. 2, pp. 204-208, especially p. 206.

* See Ismail Serageldin, “Mirrors and Windows: Redefining the Boundaries of
the Mind.” In The American Journal of Islamic Social Studies, vol. II(1) (Spring
1994): 79-107. “Mirrors and Windows” was also published in two parts in
Litterae (The Review of the European Academy of Sciences and Arts), Part I in

3(2-3) (11 October 1993): 4-15 and Part Il in 4(1) (1994): 8-26.
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Governments are, without question, the key institutions that
help create an overall climate of openness or fear, of tolerance
or of prejudice. They can create a nurturing climate, or one
in which the persecuted and alienated intellectuals have to
struggle. I believe that the attitudes of the leaders to science
and its values will doubtless be very significant in the kind of
climate they seek to nurture. This does not mean that they
themselves have to be scientists or even that they specifically
want to have a close relationship between government and
science, a position that many scientists would be concerned
about in terms of their freedom of inquiry. Indeed, the
arguments I have been presenting here are very different
from the issues of the relationship between Science and
Government. The promotion of a scientific outlook that
permeates public discourse is different from the issues
related to government and military funding of science in the
universities and the implications of that for free inquiry and

50
the purposes of the scientific enterprise.

# In fact, the scientific outlook, if not outright scientific achievement was closely
allied to the world view of the founders of the American Republic. See, inter
dlia, ]. Bernard Cohen, Science and the Founding Fathers: Science in the Political
Thought of Jefferson, Franklin, Adams, and Madison, Norton, New York, 1995.

*® These issues are coming to the fore in the post-cold war United States,
see for example, Daniel ]. Vles, “The Crisis of Contemporary Science: The
Changed Partnership”, in The Wilson Quarterly, vol. 19, No. 3, Summer 1995,
pp. 40-52.
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I submit that the scientific outlook, as I have described it
here, will make it possible to empower philosophers, writers,
artists and critics to pour forth their myriad contributions
that fashion culture, identity and the very fabric of society.s1

Thus are all intellectuals, not just scientists, the artisans
of this new Muslim renaissance. Thus, will they rise up to the

tide of challenges that confronts the Muslim world today?

5. Science and the Future of Muslim Societes

The key questions in the preceding discussion are the extent to
which the scientific enterprise can indeed be exercised in the
Muslim societies of today in the manner that I have described
here. In other words, the scientists in the Muslim world can
indeed flourish and make their contributions to the world of
global knowledge while interacting with their own societies.
This was after all the case at the time of the medieval and
renaissance eras. A willful commitment by the intellectuals

of today should be able to overcome the effects of the historic

! Muhammad Abduh, was committed to the idea that the rational mind (Aql)
was the best instrument to deal with problems, and even for the understanding
of the Quran. See Muhammad 'Tmara (ed.), Al-Amal Al-Kamila lil Imam
Muhammad Abduh (the complete works of the Imam Muhammad Abduh),
in six volumes, Al-Mu’assasa Al-Arabiya Lil Dirasat Wal Nashr, Beirut, 1972,
vol. 1: pp. 182-186.
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rupturesZ that the Muslim societies have encountered from
the 18" century through the time of colonialism. National
independence and post-colonial reassertion of their social
identities should have laid the ground for that renewal. But
it did not.” We, Muslim intellectuals, must overcome these
obstacles from the past to pave the way for a better future.

There is a widespread view in many Muslim societies today,
being promoted by obscurantist currents that contemporary
science is a western import, and that it is alien to the Islamic
tradition, or others who speak of “Islamic science” as being
derived from verses of the Quran rather than through
empirical study.

How mistaken they can be. To me, these people are
turning their backs on the great tradition of Muslim and
Arab sciences that did so much for humanity for a thousand
years, when we were the bearers of the torch of knowledge

and rationality. When we advanced knowledge like no other.

52 For a discussion of this issue of rupture, see Mohammed Arkoun in the
proceedings of Architectural Education in the Islamic World, Seminar Ten in the
series “Architectural Transformations in the Islamic World”, (Seminar series
held in Granada, Spain, 21-25 April 1986) (Singapore: Concept Media for the
Aga Khan Award for Architecture, 1986), 15-21, and subsequent discussion,
22-25.

> See inter alia Edward Said, Culture and Imperialism, Knopf, New York, 1993.
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Names like El-Khawarezmi, El-Razi, ibn AI—Nafis54, ibn Al-
Haytham, ibn Sina, ibn Rushd, are forever engraved in the
honor roll of humanity’s benefactors through their efforts at
advancing knowledge and rejecting superstition. Listen to
their powerful, modern voices as it speaks to us through the

centuries.

* Tbn Al-Nafis (1213-1288) was born in 607 AH/1213 CE, in Damascus.
Ibn Al-Nafis became a renowned expert on Shafi'i School of Jurisprudence
as well as a reputed physician. After acquiring his expertise in medicine and
jurisprudence, he moved to Cairo where he was appointed as the Principal
at the famous Nasri Hospital. Here he imparted training to a large number of
medical specialists. He also served at the Mansuriya School at Cairo. When
he died in 678 AH/1288 AD, he donated his house, library and clinic to the
Mansuriya Hospital.

His major contribution lies in medicine. His approach comprised writing
detailed commentaries on early works, critically evaluating them and adding his
own original contribution. His major original contribution of great significance
was his discovery of the blood’s circulatory system, which was re-discovered by
modern science after a lapse of three centuries. He was the first to accurately
describe the constitution of the lungs and gave a description of the bronchi and
the interaction between the human body’s vessels for air and blood. Also, he
elaborated the function of the coronary arteries as feeding the cardiac muscle.

The most voluminous of his books is Al-Shamil fi al-Tibb, designed to be an
encyclopedia comprising 300 volumes, but it was not completed due to his
death. Ibn Al-Nafis’ works integrated the then existing medical knowledge
and enriched it, thus exerting great influence on the development of medical
science, both in the East and the West. However, only one of his books was
translated into Latin at early stages and, therefore, a part of his work remained
unknown to Europe for a long time.
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Listen to ibn Al-Nafis, on the importance of listening to

the contrarian view:

“When hearing something unusual, do not
preemptively reject it, for that would be folly.
Indeed, horrible things may be true, and familiar
and praised things may prove to be lies. Truth is
truth unto itself, not because [many] people say
itis.”
—Ibn Al-Nafis (1213-1288)
Shark’ Ma'na Al Qanun
Listen to ibn AlfHaytlrlam,55 known in the west as Alhazen,
who revolutionized optics and made major contributions

in several fields of inquiry. Listen to him speak of and how

> Ibn Al-Haytham (965—.1040) sometimes referred to in the western classical
sources as Alhazen; a distinguished Arab mathematician. Ibn Al-Haytham
was born in Basra, but made his career in Cairo, where he supported himself
copying scientific manuscripts. Among his original works, only those on optics,
astronomy, and mathematics survive. His Optics, which relied on experiment rather
than on past authority, introduced the idea that light rays emanate in straight
lines in all directions from every point on a luminous surface. Latin editions
of the Optics, available from the 13" century onwards, influenced Kepler and
Descartes. As a cosmologist, Ibn Al-Haytham tried to find mechanisms by
which the heavenly bodies might be shown to follow the paths determined by
Ptolemaic mathematics. In mathematics, Al-Haytham elucidated and extended
Euclid’s Elements and suggested a proof of the parallel postulate. (from The
Columbia Electronic Encyclopedia, 6" ed. Copyright © 2005, Columbia
University Press).
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he prefers the experimental method to the authority of the
ancients, which should always be approached with caution:
“He who searches for truth is not he who reviews
the works of the ancients ... [it is] he who
follows argument and evidence, not the statement
by an individual, who is inevitably affected by
context and imperfection. It is the duty of he who
reads science books, if he wants to learn truths,
that he should set himself up as an opponent
to all he looks at... [accepting only what is
supported by evidence and argument].”
—Ibn Al-Haytham (965—c.1040)
Al Shukuk Fi Batlaymous
Even more impressive, is this description of how the
scientific method should operate, through observation,
measurement, experiment and conclusion:
“We start by observing reality ... we try to select
solid (unchanging) observations that are not
affected by how we perceive (measure) them.
We then proceed by increasing our research and
measurement, subjecting premises to criticism,
and being cautious in drawing conclusions... In

all we do, our purpose should be balanced not
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arbitrary, the search for truth, not support of
opinions.
Hopefully, by following this method, this road to
the truth that we can be confident in, we shall
arrive at our objective, where we feel certain
that we have, by criticism and caution, removed
discord and suspicion.
Yet we are but human, subject to human frailties,
against which we must fight with all our human
might. God help us in all our endeavors”.
—Ibn Al-Haytham (965—c.1040)
Kitab Al-Manadhir
Centuries before Bacon and Descartes, before the
emergence of modern science in the west, our forefathers were
calling for the experimental method, relying on the power
of observation and the application of rationality and logic.
They promoted openness to the contrarian view, balanced by
a healthy skepticism. They advocated prudence in running
ahead of the available facts, and finally to beware of our
innate prejudices and weaknesses that may bias our work
without our noticing it. This is a truly amazing description
of the modern scientific method, which was way ahead of

its time! The last section is stunning, considering the hubris
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of Paul Broca and his supposedly accurate work on brain
measurements centuries later! "

These are stellar lights in the history of science and in
the advance of knowledge. They are our forbearers and we
should be their proud disciples. We need to recapture that
great tradition. It is our tradition, our history, our legacy.

This, to me, is the tradition that Muslims and Arabs
should be proud of. They took the torch and carried it for
centuries, and if today the torch has passed to the west, we
should be proud that we have done our share and more in
earlier times, and should strive to take our place, by dint of
hard work and innovation, alongside our western colleagues
at the forefront of global scientific endeavor.

We need to reinforce science and mathematics education
throughout the Arab and Muslim world, and create research
institutions that will allow the Arabs and Muslims of today to
make their contribution to the enormous collective human
enterprise that science has become. These institutions must
promote and defend the values of science which were crafted

by these very names I have been quoting.

%6 Paul Broca was incredibly accurate in his measurements of human brains,
but was driven by an innate racism to bend his work towards “proving
scientifically” the superiority of the white race. Excellent discussions of the
problems exemplified by Broca, but by no means limited to him or to its time,
cf. Stephen Jay Gould, The Mismeasure of Man, Norton, New York, 1981
(Op. cit.), and also Carl Sagan’s Broca’s Brain, (c. 1974), Ballantine Books, New
York, 1980.
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Two obstacles can affect that, beyond the ones I have
described above. These include the receptivity of the society
at large to the work of the scientists and the attitudes of the
scientists themselves.

On the receptivity of society, I believe that there is a
widespread hunger in societies everywhere to know more
about scientific change even if they cannot fully comprehend
the full ramifications of that work. Thus, I believe that I am
not being unduly romantic when I talk of the influence of
science and scientific ideas on culture and outlook of entire
societies. True, there is a special language of science, and the
public at large cannot be expected to absorb the intricacies
of scientific research. As Steven Weinberg observed:
“Whatever the barriers that now exist to communication
between scientist and the public, they are not impermeable.
Isaac Newton’s Principia could at first be understood only
by a handful of Europeans. Then the news that we and
our universe are governed by precise, knowable laws did
eventually diffuse throughout the civilized world. The theory
of evolution was strenuously opposed at first; now creationists
are an increasingly isolated minority”.57 The same can and
must be true of any society. The Muslim societies of the past

that encouraged science and respected scholarship did not

T Steven Weinberg, “Life in the Universe”, Scientific American, vol. 271: No. 4,
October 1994, p. 49.
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fully understand the chemistry or algebra that the scientists
were developing, but they were satisfied that these learned
men deserved respect and that their studies contributed to
a better understanding of the world. Today, with universal
education and omnipresent communications, there is no
reason that the attitudinal direction that the practice of
science can provoke in society will not be very strong indeed.
The universities are the key arena where these values of
honor, tolerance and the pursuit of truth have to be forged
and strengthened by teacher example and student practice.
The other type of obstacle to the application of these
ideas may well be the attitudes of the scientists themselves.
It is not uncommon to find many scientists, especially in the
poorer parts of the world, including the Muslim world, who
not only do not see the value and benefit of that symbiotic
link between science and society, but would prefer to keep

the two worlds apart.S8 Some of them may well become

% Muhammad Abduh, in one of his writings in the journal Al-Wagai’ Al-Misriyya,
28 March 1881, observed that the real poverty of Egypt, that would keep it in
backwardness was the disengagement of the elites from the conditions of the
country, and the limited number of the learned and the able in the country. In
the same journal on 11 May 1881, he wrote about the problems of scientific
books and the fight against obscurantism and quackery. See Muhammad "Tmara
(ed.), Al-A'mal Al-Kamila lil Imam Muhammad Abduh (the complete works of
the Imam Muhammad Abduh), in six volumes, Al-Mu’assasa Al-Arabiya Lil
Dirasat Wal Nashr, Beirut, 1972, vol. 3: pp. 4248 and 49-52.
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“intellectual migrants” who identify only with their external
colleagues with whom they are linked by internet or other
forms of communication. It is another form of brain—drain,
even if the scientists physically exist in the country, when
they totally disengage from the difficult surroundings in
which they find themselves.

We must all fully support their full commitment to relations
and dialogue with the international scientific community,
without which there can be no effective practice of science.
However, it would be a great loss if their voices were not to
be heard loudly and clearly in the national discourse of their
own societies. This not only de-links science from its salutary
effect on the modernization of societies, but also undermines
the public support necessary for the pursuit of science.

Overcoming these obstacles, as much as the preceding
ones that I have described, is an essential task in reforming
and reconstructing the educational institutions of the Muslim
world to make them more receptive to and supportive of
science and technology. Indeed, I am convinced that this is
a two-way street. The promotion of the scientific outlook
is necessary and unavoidable for the pursuit of science, and
is in itself a major part of promoting the societal values—
the profoundly Islamic values—that are at the core of

modernization and development. These are not two separate
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tasks, promoting two separate endeavors; they are a single,
more effective way of doing either or both.

To the members of the scientific community in the
developing world generally, and the Muslim world
specifically, I say: we are at a crossroad: either we are going
to reassert the importance of science and the scientific
outlook, or we are going to witness our societies increasingly
marginalized in the world of the information age. The
scientific communities of the developing world will either
become a mere appendage to the elite of the global (mostly
western/northern) scientific establishment and more and
more detached from their own societies, or they will reassert
the links of the scientific outlook and its values in the
mainstream of the modernization efforts and discourse of
their changing societies. They must, by their engagement,
help create the “space of freedom” necessary for civilized
constructive social discourse and essential for the practice

59
of science, even more than the availability of money. This

*® The research laboratory dealing with animal diseases in the International
Livestock Research Institute (ILRI), located in Nairobi, Kenya, and operates
under the umbrella of the Consultative Group for International Agricultural
Research (CGIAR), is currently not just at the cutting edge of world science in
its field, it is undertaking about 20% of the world effort on mapping the bovine
genome on an annual budget of around US$7 million. It is not the location
nor the budget that is not easily replicable in the developing countries; it is the
commitment to the values of science and the dedication to excellence and a
space of freedom for the researchers that makes all the difference.
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commitment is the only way to create centers of excellence in
the Muslim world and to ensure that the benefits of progress
accrue to all the poor and the marginalized. It is this re-
dedication to the values of science, those intrinsically Muslim
values that I have described, that will bring about a renewal of
thought for a better future for the Muslim societies. . Those
same Muslim societies that have so much to offer the world,
if only they would unleash the full measure of their talent
and their genius. All of that however, requires liberating the
Muslim mind from the tyranny of intolerance, bigotry and
fear, and opening the doors to free inquiry, tolerance and

imagination.

% There are a number of efforts at present, although still too few, to call for a
progressive reading of Islam, that meets the needs of the believers for faith
and respect the domain of the rational, and try to address the problems of
today and tomorrow. This balance between the rational and the faith for the
more complete human being and the more justly balanced society is well
articulated in Ahmad Kamal Aboulmagd, Hiwar la Muwajaha (Dialogue,
not Confrontation), Kitab Al-Arabi, 15 April 1985, Kuwait, 1985. See also
Ismail Serageldin, “The Justly Balanced Society: One Muslim’s View.”
In Friday Morning Reflections at the World Bank: Essays on Values and Development
by David Beckmann, Ramgopal Agarwala, Sven Burmester and Ismail
Serageldin, Washington: Seven Locks Press, 1991, 55-73.



BENDING THE CURVE:
CAPACITY-BUILDING IN
SCIENCE AND TECHNOLOGY

Introduction

The development of an indigenous capacity in Science and
Technology (S&T) is not a luxury, but an absolute necessity
if the developing world is to realize its potential in the coming
decades. This is also true of the Muslim and Arab worlds,
whose populations are mostly poor, and whose national
economies are mostly developing or lagging.

To better understand where, when, and how we must act,
it is useful to develop scenarios that are functions of certain
key elements and that clearly identify the actual “drivers” of
change. Such scenario construction does not render exact
predictions butrather provides insight into the transformation
process. The recommendations that ultimately flow from
such insight may then be formulated to “bend the curve” of
the most likely forecast in the direction of the most desirable
forecast. By focusing on the levers for so doing, we may bring
realism to bear on our collective goal—building worldwide
science and technology capacity—and the selected ways of

trying to achieve it.
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A major study by the Inter-academy Council linking all
the academies of science of the world (undertaken by a Panel
that I had the honor to co-chair) has produced a report on
the subject, that suggests five clusters of recommendations,
dealing with each of these five topics: policy, human resources,
institutions, the public/private interface, and financing. I will
summarize here some observations drawn from that study. To
these, I must add a special mention of the digital libraries of
tomorrow, which, I believe, will have a major role to play in

helping bring about the desired outcomes.

Policy for Science and Science for Policy

Countries need a coherent national framework for actions
that directly affect the promotion of Science and Technology
(S&T). Such a national S&T strategy should be developed by
the government in consultation with scientific, engineering,
and medical academies of the country. The strategy should
benefit from the experiences of other countries, and it should
spell out the government’s commitments to funding, standards
of excellence, openness to innovation, dissemination of
knowledge, regional consortia and networks, private/public
interactions, and entry into partnerships with others—locally,

regionally, and globally.
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International institutions such as TWAS, IAP, and ICSU
should help in the formation and strengthening of nascent
national and regional institutions. The participation of these
international bodies will help new organizations establish
the requisite high standards and effective mechanisms of
operation. Sometimes casting a fresh eye on problems, can
bring added insight missed by the jaded eye of the local
practitioners. Sometimes the participation of international
experts enables the locals to avoid the social and political
pressures that the work of such committees can be subjected
to.

In addition, it is essential that the academies actively
participate in national and international debates in order to
make the voices of science and technology heard on a broad

range of issues. Scientists are citizens too!

Human Resources

The Education and Training System (ETS) of a country
must address the quality of instruction especially in science
and math, from pre-school through graduate studies. The
issue is not just coverage of curricula and teacher-training,
important as these are, it is much more about being able

to communicate to children the enormous adventure of
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through arrangements like sandwich programs and enhanced
fellowships. Special outreach and support programs should
be promoted by the S&T community for assuring gender and
diversity. The developing countries should try to retain talent
in their own institutions, within their own borders, by such
measures as providing, on a temporary basis, special working
conditions for our best talents (whether formed abroad or at
home), including income supplements and adequate research
support.

In addition, the government and the national S&T
community should build ties with our expatriate scientists,
doctors and engineers, especially those who are working in

industrialized countries.

Centers of Excellence

Science, medicine and engineering advance largely at
“centers of excellence”—physical locations where research
and advanced training are carried out, often in collaboration
with other centers, institutions, and individuals. Centers of
excellence are the key to innovation, and their importance
cannot be overestimated. For the S&T capacities of
developing countries to grow, therefore, they too should have
centers of excellence—whether of local, national, regional,

or international status. These centers of excellence do not
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developing world, with the primary objective of nurturing
scientific and engineering talent in mostly “virtual” science
and technology institutes. These entities should be relatively
small, efficient, and embrace innovative research groups
that may be far apart geographically but closely linked via
the Internet and anchored in recognized research centers.
The VNEs' institutes will work to blend their activities
into coherent programs, yet the individual research groups
will work in areas of prime interest to their own countries.
Successful examples of VNEs are the Millennium Science
Institutes created in several countries by the Millennium
Science Initiative with the support of the World Bank.
Virtual Networks of Excellence (VNEs)—innovative groups
that are located far apart but closely linked via the Internet
and anchored in recognized research centers—should be

created nationally, regionally, and globally.

Private/Public Interface

In the advanced industrial countries the private sector
accounts for well over 50% of the R&D effort, and in the US
it covers close to 68% of R&D, but implements about 75%,
since some public-funded projects are executed by private
contractors. Globally the figure has gone up from about 30%

15 years ago to about 62% today. This enormous expansion
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