The First Rajiv Gandhi Memorial Lecture delivered by High Commissioner of India, Mr. B.Jaishankar, at the Rajiv Gandhi Science Centre, Mauritius, 30 Nov 2007
Science, Civilization and Globalization: the Challenges Within

It is a great pleasure and privilege for me to speak before you on the third anniversary of the creation of the Rajiv Gandhi Science Centre. My greetings and good wishes to those who have nurtured this Centre over these years.  I am sure that the programmes of scientific fair, displays and citizen-related activities that are planned over the next few days will prove to be very popular. I have faith that in the years to come, the role of the Science Centre will scale new heights, and that it will serve as the cutting edge to mould the scientific awareness and civilizational consciousness of all Mauritians. I would also like to thank the Mauritian Government and Ministry of Education and Human Resources for their continued support and interest in the Centre.


This organization is not only a symbol of abiding and wide ranging Indo Mauritian cooperation, but also a tribute to the youngest Prime Minister India has had since Independence, one who stood at the cusp of change and forward thinking in India, and under whose stewardship our country saw the first definitive shifts in economic thinking within the country, and towards increasing economic integration with the world outside, marking India's steady moves towards globalization, and all the values that word brings with it.


Through the First Rajiv Gandhi Memorial Lecture, we pay tribute to his work in championing a strong sense of secular values, catalyzing economic changes and imparting a sense of self confidence to the people of India. As he said "......we have to understand that science is not something esoteric, it assists us to transform our lives............our struggle has been for the establishment of a system of international economic relations based on the interdependence of the global economy, in which the common interest of all prevails as much as the interest of those who fall within the charmed circle of the developed countries.........”

The late Sh. Rajiv Gandhi brought with him a refreshing new age outlook when he became Prime Minister of our country in tragic circumstances after the death of his mother. He was determined to change the way Indians thought about themselves, and the way the world looked at them. He initiated changes in the old economic structures and regulations that had dominated the Indian landscape since Independence. The beginnings of economic deregulation and the way government looked at investment flows, the new instruments of technology that came to be freed from old ways of government controls marked a sea change in thinking nationwide; it also marked the emergence of a technocrat-entrepreneurial class planking itself on the excellent system of higher education, it also marked the opening of gates to investment from outside, not only in financial terms ,but also in terms of ideas, better ways of rationalizing the functioning of old institutions, thereby opening floodgates for change. 


There are ambiguities in concepts as broad as "science" and "civilization" and therefore when their relationship has been questioned, easy answers are often given. For instance, certain features civilization have been invoked to explain differences in scientific traditions, on the other hand, differences in scientific achievements and outlook are also thought to provide the defining characteristics that distinguish civilizations..

It was in the 15th century that Europe emerged from the so called Dark Ages and became a. center of scientific learning, a position it retained, with all its technological, economical and military consequences over the next 500 years. The issue here is why modern science developed in Europe alone, and what factors hindered India, the Arab Empires and China from becoming world leaders in science? It is notable that in the previous 1000 years, European science had been eclipsed by that in India. However, by the 13th century, Indian science had been absorbed into Islamic science, and even as the Mughal empire we consolidating in the subcontinent, the great centers of learning in West and Central Asia --- Samarqand, Bukhara, Baghdad, Cairo- were destroyed by Mongol invasions. In the Iberian Peninsula, the Moors were driven out by Spain, and Islamic science also pass its peak. At the time Mongols were ravaging Europe and Asia, China was still technologically the most advanced country on earth. Yet, it was that it could not translate this ability to extend its control over distant lands, as much smaller and less economically endowed countries, Spain and Portugal, did in the Americas, and later Britain and France did in Africa and large parts of Asia. 
Both Europe and China had feudal economic politico-military systems, but with important differences..Chinese naval expeditions, such as Zheng He's voyages to peninsular India and South and East Africa were more a drive to obtain luxury and exotic goods by trade contacts, not conquests and resultant plunder. 


European feudalism lacked the prosperous economic base, and several independent cities, who were powerhouses of economic efforts, banking and commerce.  Genoa, Florence, Amsterdam, Venice-did not recognize feudal authority. They were ruled by trading oligarchies, whose merchant-adventurer vessels created economic assets through trade and expeditionary plunder, which in turn brought them political clout. These banking cities were driven by profit and they represented a transition to a new politico-economic order, that of entrepreneurial capitalism that paved the way for naval explorations, and unscrupulous adventurism.  Introduction of private enterprise into exploration unleashed greed for wealth whether it was Inca gold or precious metals from India, Indonesia, slaves from Africa. Each such step meant destruction of these old civilizations, together with their accumulated knowledge and ways of life. Pure profit thus drove, the so called "Age of Exploration" in Europe, and this in turn fuelled the Renaissance, marked by signal achievements in education, helped by improvement in the original Chinese technique of printing with movable type, which allowed mass distribution of books and pamphlets.

Developments in Physical Sciences, Mathematics, Fine Arts pushed the known frontiers of knowledge to maximum possible.  Leonardo da Vinci became the avatar of the humanist ideal, a polymath whose endeavours stretched from anatomy to hydrodynamics and aviation to civil engineering and sculpture. The Renaissance rediscovered Greco-Roman science through Arab translation, and new rational attitude to Nature it fostered was bound to become a parallel, and therefore a challenge to the Christian Church both in religious and political terms. The rationalist attitude was further supported by works of Galileo and Copernicus whose observations and experiments developed Mathematical models for the planetary system, and established its consequences for physics. Parallel developments in chemistry, botany and biology led the field in 18th and 19th centuries. Inventions and thoughts changed people's lifestyles, whether in transportation, illumination, aviation, which in turn spawned new methods of communication. This in turn helped an exploitation of new resources - minerals, metals, combinations of new chemicals and materials, developed use of new energy sources such as steam, electricity and petroleum, development of factories leading to increased division of labour, in short, it was emergence of science as supreme arbiter of economics and consequently, politics. The transition from an agrarian to a factory based urban society was paralleled by progress in understanding laws of Nature, together with a study of laws and trends that govern human societies as well.

Science and industrialization triggered the Utopian movement; this was followed by a new scientific assessment of laws that govern human society. Adam Smith's analysis of capitalist society in the 18th century could not foresee the development of class organization that Karl Marx included in his theory of class struggle, and the so called scientific socialism that created its own controversies. In the 20th century this was to translate into political power in sizeable parts of the world, leading to the soviet socialist experiments in semi- industrialized Czarist Russia, and a largely feudal, agrarian China. It has produced startlingly different end results for both in the 20th century, the results of which are still evolving in the 21st century.


The latter half of 19th century also saw the emergence of Britain as the only industrialized country and doubtless the most powerful nation on earth. Britain lost this position after the two global conflicts of the 20th century, which almost had dimensions of a civilizational conflict, but not before 19th century capitalism transmogrified into imperialism of the 20th,leading to economic and political exploitation of areas ranging from Transvaal to Afghanistan and Indo China and Egypt. This led to consequences which still impact us in one form or another. The whole elaborate construct of "development" since mid 20th century is an attempt to stem the harmful effects of economic and political exploitation of large parts of the world by former colonial powers.


All along, while science produced "useful" results in human endeavour, depending upon what circumstances that effort was made in, it did not, until the 20th century, present choices of ethical or moral dimension. Over the last 6 decades or so, there are clear signs that the time of comfort is coming to an end. Science has now become the basis of technological innovations that can cause, and has already caused, havoc as a result of modern warfare, or changed the Earth's climate for generations to come. As a result, all science finds itself in a civilizational dilemma, where it tries to understand the laws of the processes that unfold before our eyes due to human action, and cannot be rolled back. We are, literally, crossing an ocean without understanding its weather, hoping that the ship will not run into a storm.


Science is no longer aloof from the political controversies of the day. We now see the emergence of what some have called "partisan science" one that moulds to suit interests of sections of society. Social Darwinism and the population theory of Malthus were early examples of partisan science. Accidents can happen, and are often the result of sloppy science, the invention of heroin is but one example. On the other hand, weapons of mass destruction and greenhouse gases are not accidents, but consequences of planned application of science.


The formulations of nuclear science laid down by the quantum physicists of the 19thcentury led to the discovery that immense energy could be harvested from the atom, and Einstein's probing of the relationship between mass and energy led the world into new dimensions of thinking, not only scientifically, but politically, and tragically, militarily. At the same time, we have seen how the same energy, harnessed appropriately, can help combat diseases, generate power and help push the envelope in many frontier areas of development.


The 20th century brought in immense changes, most of which are still ongoing, not only on the Earth but moving into the space around our planet. The advent of the electronic chip, developments in the field of nanotechnology, robotization of large areas of industrial activity, parallel developments in space sciences, incremental programmes in areas of biology, chemistry, the genome technology and genetic engineering all pose immensely exciting, and challenging, frontiers for humankind.  All this is emerging at a time when there is also the continuation of traditional worries – poverty, disease, insecurity posed by attraction of resources, the plague of local conflicts in many parts of the world.  There are yet other areas dominated by lack of political freedoms, inequality among sexes, and a general feeling of helplessness when it comes to pinpointing what constitutes good for all.


While there can be no "one size fits all” solution for humankind, the earth we live on has seen too many depredations and imbalances over centuries of development. We have only to see the close and symbiotic links science and civilization have had over time, then we realize how vulnerable both are to misuse. It is therefore that acute observers of the scenario, such as the former scientist President of India, Dr Kalam, has, in all his public pronouncements, stressed, and continues to stress even today, the value of grass-roots awareness and involvement of present and future generations in the education and development process. He has also stressed not only scientific but also civilizational connectivity to enable balanced and effective growth. Over a century back, speaking at a purely intellectual level, Swami Vivekananda stressed the same connectivity for regeneration of youth.


Timelines of civilization shows evolution and transformation. A timeline of science does not show the same structure; it shows continuity as knowledge accumulates over time. It also shows tremendous acceleration of increase in scientific knowledge. For instance, it took some 2400 years from invention of script and numbers system to the separation of science and religion in Greece around 600 BC, another 2400 years to separate science, philosophy and scientific developments during European Renaissance and later, but only 3 steps of 100 years each to scientific revolution in chemistry, biology and geology, which in turn spawned exponential developments in technology in fields as varied as plastics and aviation metals and soil conservation sciences to extreme engineering techniques.


To the relationship between science and civilization has been added another dimension - globalization.  The word, like the ubiquitous elephant, defies a generic meaning. It is coloured by the levels of development attained by different countries over the world, or hopes to attain consequent of a level playing field that term implies. Arguments by commentators like Thomas Friedman have buttressed the idea that technological connectivity and collaboration helps ideas, information, people and capital flow freely across the world. This theory passes muster at popular level, indeed Mr. Friedman's book reportedly sold 2 million copies, but what do such developments mean to, say, the factory worker in India, or the farmer in China, or even to the fisherman from the island of Rodrigues? Does it mean he is able to better his economic interests? Improve his technical skills? While the possibility is there, it is perhaps more a matter of perception, as globalization presupposes a lot of extraneous factors.


Looking at trends, rather than fixed situations, it has been observed that not everything is pushing towards globalization. It has been noted that the current ratio of immigrants to the world population is lower than that in 1910.  0n the FDI, while current figures may be very high, it was only in the 1990s that the FDI to GDP ratio matched that the world was seeing in 1901.Even on internet connectivity, it has been observed that international, particularly intercontinental, share of total internet traffic is sliding down. What does this show? It is that the world is still largely uneven, and differences of culture, geographic proximity, administrative and economic distances still matter? Perhaps they still do, and it will take more time and interaction at an empirical level before changes occur.


Science and its civilizational moorings have come together in the concept of sustainable development. The warnings of global warming, and now the alarm sounded by the Panel on Climate Change has now begun to ring clearer. The latest Human Development Report includes some of the strongest warnings yet for collective action. For developing countries however, the binding cuts on carbon emissions seem imbalanced. The argument is made that this would hinder efforts to bring large segments of humanity out of poverty, as they are not contributing significantly to the emissions. On the other hand, the report says that an agreement without quantitative commitments from developing countries would lack credibility.



It is not my intention here to get into this debate, but merely to indicate the complexity of the issues involved in an area where science and ethos of a civilizational base interact, sometimes in conflict, but more in harmony. For a country like India, it is a question of optimizing the resource potential, whether it is natural or human, ensuring equitable distribution of wealth and seeing that wealth generated is ploughed back into regenerating resources. Development has an inevitable price; it has both beneficial and harmful side effects. While hi tech and industry are crucial, as are service sectors, there cannot be a letup on keeping up the traditional sectors and above all, agriculture, agro-industry and the importance of raising enough to feed our people. To a large extent, where the green and the white revolution turned the situation in late 20th century, as the new century progresses, we have to sustain growth in these crucial areas.

And what of the future?  Will there be a new world order? What would it look like? Judging from the civilizational experience, it will not be the society of Locke or Rousseau, or that of Adam Smith or Karl Marx. At the same time, it will not be one based on indefinite economic growth for maximization of profit. What would science do in such a society? It would be directed more towards supporting the Earth and people who live on it, rather than expanding the exploitation of resources. The use of new inventions will perhaps be based more on rigorous application of the precautionary principle; more energy would be spent on evaluating new ideas rather than search for new ideas. The current explosion of scientific research could stabilize at a level that matches new discoveries with the abilities of science to evaluate its consequences. It is the hope that in this manner, science will indeed serve humanity in the positive sense.


Can there be a conclusion to this? The" dharma" of a scientist is simple because it has a directing purpose: to explore the truth. At the same time, it has to solve the problems of every society, to find a compromise between man and men. It must encourage individual scientists to be independent, and the body of scientists to be tolerant. From this framework, flows a range of values: dissent, freedom of thought and speech, justice and human dignity.  Science is an expression of human mind that seeks unity in the chaos of Nature, just as literature and philosophy seeks for it in the variety of human nature.


All of you would be familiar with, or have come across the Arjuna- Krishna dialogue in Canto xi of the Bhagavad-Gita, where Arjuna, doubting his capacity to do battle at Kurukshetra, asks Krishna to "tell me that one truth (tadaekamvada) by which I may realize You". Krishna's response is a display of pure energy, which, in translation, reads 


"were a thousand suns to explode suddenly in the sky their brilliance would approximate the glory of the sight "

Arjuna goes on "I saw the separate Universes united, I saw on every side, without beginning, end or middle". Thus the truth was revealed to Arjun, when he searched for it.


Science, therefore, is not a mechanism, but human progress, not a set of findings, but a search for them. To the layman, who may think that science achieves all through machines, the difference is puzzling.
Similarly, civilizational search and progress is learning by incremental steps, of which none is final, and mistakes of one generation are rungs in the ladder of the next. These values of science are recognizable human values, and as even scientists and visionaries are human, the values become variegated. As the late Sh .Rajiv Gandhi said "As science develops, it is no more a question of how fast, or how good our research is. It is more a question of whether Man himself will be able to advance adequately to cope with this knowledge he is acquiring".

Each generation, I feel, has to live with, and solve this conundrum.


Thank you all for your patient listening.
nb the thoughts expressed in this lecture are those of the speaker, and do not in any way represent the views of the Government of India 
