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Foreword

This is one of those rare books that brings out the complex web of relationships among science, technology and development with great clarity and originality. The author, Dr James Smith, has analysed several models of institution building and has highlighted the need for an approach which will lead to social inclusion in access to technologies. Science is obviously the means to expanding the frontiers of knowledge, while technology helps to convert scientific knowledge into processes and products which can confer benefits relevant to human needs. It has become increasingly clear, particularly after the realization that for development to be sustainable over time, there is need to consider not only economic and environmental issues, but also the social dimension. This is where new thinking and proactive analysis of the consequences of the spread of modern technologies become important. In January 1968 (before the term ‘Green Revolution’ was coined), while addressing the Indian Science Congress, I emphasized the need for a proactive action–reaction analysis in relation to technology development and dissemination.

Exploitive agriculture offers great dangers if carried out with only an immediate profit or production motive. The emerging exploitive farming community in India should become aware of this. Intensive cultivation of land without conservation of soil fertility and soil structure would lead, ultimately, to the springing up of deserts. Irrigation without arrangements for drainage would result in soils getting alkaline or saline. Indiscriminate use of pesticides, fungicides and herbicides could cause adverse changes in biological balance as well as lead to an increase in the incidence of cancer and other diseases, through the toxic residues present in the grains or other edible parts. Unscientific tapping of underground water will lead to the rapid exhaustion of this wonderful capital resource left to us through ages of natural farming. The rapid replacement of numerous locally adapted varieties with one or two high-yielding strains in large contiguous areas would result in the spread of serious diseases capable of wiping out entire crops, as happened prior to the Irish potato famine of 1854 and the Bengal rice famine in 1942. Therefore the initiation of exploitive agriculture without a proper understanding of the various consequences of every one of the changes introduced into traditional agriculture, and without first building up a proper scientific and training base to sustain it, may only lead us, in the long run, into an era of agricultural disaster rather than one of agricultural prosperity.

Taking the examples of the International Rice Research Institute in the Philippines and the International Livestock Research Institute in Nairobi, Dr Smith has provided a framework for shifting from Mode 1 Knowledge, which is more academic, discipline-based and initiated by the researcher, to Mode 2 Knowledge, which involves constantly changing multi-disciplinary teams working on specific problems relevant to the real world. It is obvious that in cases of original and strategic research, there is need for a Mode 1 approach. Where the aim, as for example in agriculture, is the enhancement of productivity and profitability of major crops there is need to take into account the wide variability prevailing in growing and socio-economic conditions. This will be obvious from the fact that over 125,000 strains of rice exist in the gene banks of IRRI and other national genetic resource conservation centres.

The world is witnessing an increasing number of divides. The latest in the series is a digital divide. A gender divide in relation to access to technologies is widespread and is one of the causes for gender inequity. The mobile phone is an example of a technology which can help to reach the unreached and voice the voiceless. The challenge for development leaders is in harnessing relevant and environmentally benign technologies as allies in the movement for social, economic and gender equity. This will also call for a mindset change among science planners and research leaders. For example, advances in medical sciences have helped to add years to life. However, only specific human goals and spiritual values can add life to years. This is where the initiative of the small kingdom of Bhutan in replacing the concept of Gross National Product (GNP) with Gross National Happiness (GNH) is an important one. Happiness is more than mere economic growth or technological advance.

We owe a deep debt of gratitude to Dr James Smith for bringing together, in this very readable book, a large amount of critical and analytical thinking and experience that show how science, technology and development can become mutually reinforcing. The book is particularly a must-read for schools designed to breed a new class of researchers, planners, strategists and implementers. Only then will we enter an era of humanistic science and scientific humanism.

Professor M. S. Swaminathan
 Founder and Chairman, M. S. Swaminathan Foundation
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