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Let me say it is a pleasure for me to be here in China at this meeting on New and Emerging Technologies for Sustainable Development.  It is a particular pleasure that we should have this meeting in China because the substantial contributions, which Chinese civilization has made to science and technology, are well known.  There has always been in Chinese civilization a spirit of scientific curiosity, and the whole world is indebted to China for that.  And there has also been, in this civilization, a sense of concern for the balance between humans and nature, which is so beautifully reflected in its art and its philosophy.  So, for all of these reasons, it is very appropriate that we should be meeting in China to discuss this theme of the applications of new and emerging technologies for sustainable development.  

What I hope to do is to place your work in the context of the challenge that we face in the Johannesburg Summit on Sustainable Development.  Basically, the Johannesburg Summit is a conference about implementation.  We have a certain framework for sustainable development, which came to us from the Rio Conference on Environment and Development in the form of the Rio Principles, Agenda 21, the subsequent work which was done with the Commission on Sustainable Development and the related conventions.  The purpose of the Johannesburg Summit is not to renegotiate any of these things.  

The purpose of the Summit is to ask ourselves what is it that we need to do in order to realize the promise that is there in all of these agreements which were reached.  Because we have to recognize that, in the ten years that have passed since the Rio Conference, we have achieved some successes parti-cularly raising awareness, some important changes and shifts of policy -- particularly in developing countries and to a certain extent even in the industrialized countries -- but that we have not yet seen the results in terms of what is happening to the prospects for sustainability in all parts of the world.  And that is why we have put the challenge of Johannesburg in terms of realizing and reaffirming the political commitment to sustainable development, identifying practical steps to realize it, and then coming out with concrete partnerships to implement these practical steps.  

This is what we have been projecting as the vision of the Johannesburg Summit.  And today as the intergovernmental process is busy with it, this is reflected in the nature of the outcome that is anticipated in Johannesburg:  first, a political declaration which will be the statement of political commitment; and second, an intergovernmentally negotiated programme of action with clear goals, targets, and implementation mechanisms, which is what the practical steps is about.  But, in addition to that, unlike many other United Nations conferences, there is a third element which is being discussed extensively, and that is partnerships, partnerships between groups of Governments, partnerships between Governments and industry, between industry and local authorities, between non-governmental organizations and Governments -- a variety of partnerships, each one focused on a particular objective or a particular dimension of sustainability with goals, targets and responsibilities clearly identified.  

This is basically what we are trying to achieve in the Johannesburg Summit.  And what I would like to do is to place your work in that context.  But let me begin first with the broader importance of technology in development today and the critical role that it plays.  It has always played a critical role.                        The very nature of human existence is such that we as humans could not survive without the use of technology in one form or another.  But what we are working with today is a context in which the role of technology as the driving force of development has become exceptionally important.  

I am not going to try to lay out the full framework for this, but simply to highlight a few points.  First, there is the rapidity of technological change.  You will be discussing in the course of your work information technologies, biotechnologies and nanotechnologies.  And in some ways the time between discovery, application, maturity, and perhaps even decline is becoming even shorter.  One almost gets the sense that information technology, which ten years ago at the time of the Rio Conference seemed very new, is already a very mature technology and already the focus is shifting to other areas, such as biotechnology.  So the first point is the rapidity of technological change, and the short time available to respond to these rapid changes.  

The second point that I would make is that the nature of technological change, particularly with these technologies that you will be talking about, infotech, biotech, nanotech, is very different from the technological transformations of the earlier industrial revolutions.  Those were technologies that were developed quite often from the shop floor by working engineers.  These are technologies where the connection between basic science and technology is much deeper.  You cannot expect to have competence in infotech, biotech or nanotech only through its applications at the industrial level.  You also have to worry about how related areas of basic science developed in your environment in your country.  

The third point I would make is that the role that these technologies are playing in the economies is becoming increasingly more important. A larger and larger proportion of the economy is dependent on the degree of success that you achieve in mastering the application, at least, of these technologies.   And in this knowledge economy, success will come to those societies which have the capacity to foster creativity and innovation, and which have the infrastructure of education, communication, and venture capital funding which will support these.  The nature of the requirements of infrastructure, of education, of an enabling policy environment which stimulates creativity and innovation is quite different for these technologies, from the older industrial technologies that, perhaps, we are much more used to in our economy.  

The fourth point: I believe these are technologies where the costs of entry are low, but the costs and risks of failure are also high.  And one of the consequences of this is, paradoxically, a growing concentration of economic power over these technologies -- concentration at the corporate level, and certainly concentration at the geographical level between and within countries.  I come from India, which is doing exceptionally well in infotech.  But within India, there is a tremendous geographical concentration of where these infotech capacities and the infotech potential are being realized.    And if you look at it at a global level, these concentrations become even more obvious and greater.   So, paradoxically, though the costs of entry are low, but because the risks of failure are high, there is this trend toward concentration.  

And one final point I want to make, in the context of the emergence of this new knowledge economy, is again another paradox.  It is the risk of loss of knowledge -- of traditional knowledge and of traditional practices.  As the new practices derived from the new technologies become much more widespread much more quickly, there is a serious risk of the loss of traditional capacities and traditional knowledge.  The most obvious example of this is, of course, the loss of biodiversity with the growing application of carefully engineered crop varieties on a mass scale.  But there are other examples of loss of traditional knowledge which could arise from this spread and growing impact of the new knowledge economy.  This is the framework of the knowledge economy which is emerging.  

What of sustainability?  What are the particular concerns that sustainability requires us to address in this knowledge economy?  And let me turn to this for a moment.  Essentially, when we talk of sustainability, what we are talking of is modulating the interface between humans and nature.  This is the essential underlying idea behind the notion of sustainability.  

What does this require of us in terms of this emerging knowledge economy?  The first thing I would address here is the tremendous importance of science if you are talking about sustainability.  Take the Rio Principles.  What are we asking people to do when we ask them to pursue sustainable development?  What we are asking people to do is to take action before effects are seen.  When we had the treaty for protecting the stratospheric ozone layer, we did not wait for people to get skin cancer before we took action.  We asked countries, corporations and individuals to take action before you saw the effects.  That is precaution.  What is a climate treaty?  The climate treaty is also an exercise in precaution -- of taking action before the effects are seen.  Because if you wait until the effects are seen, the action that you will have to undertake may be extraordinarily expensive or onerous.  And there are many other examples that one can think of where essentially what we are asking countries, corporations and individuals to do is to take action before the consequences of the effects of their actions are seen.  How do you do that?  

You cannot do that unless you have good science, which allows you to say that this is what is likely to happen if you do not do this.  Without good science and without a process of building a consensus on this science between people, between corporations, and between countries, we will not be able to reach these decisions.  That is why, in the case of the ozone treaty and in the case of the climate treaty, we had to attach to the intergovernmental negotiating process a strong process of scientific consensus building.  This process cannot eliminate all controversies.  This is in the very nature of any sort of assessment of the future.  Differences must be expressed because that is the way, perhaps, that the best guess about the likelihood of what is going to happen can come out.  Nevertheless, it has been a reasonably successful process of consensus building.  

So, the first thing that I would stress, from the perspective of sustainability, is that in today’s context of a knowledge economy we need strong processes of scientific consensus building, which cannot happen unless you have an equally strong process of capacity building in science in all parts of the world.  The second thing that I would focus attention on is the importance of a major technological transformation in certain key sectors, which modulate our impact on nature.  I will not try to list all of them; most of them are covered in your agenda.  But certainly if you look at today’s energy economy, today’s water economy, and today’s agricultural economy, one can say that a simple multiplication of what we are doing to take care of rising needs is not sustainable.  

Let me give an example of water-based sanitation.  There is probably not a city in Asia which can afford water-based sanitation in the form in which we have it in Europe.  There is not enough water available in most of the cities of Asia.  But we are building our cities as if this is not the case.  We will have to address this.  We will have to find answers – often, technological answers -- to this.  

Or, take energy.  It is well known that, if the entire population of the world were to have a level or a standard of energy consumption which today prevails in the Western world, it would be totally unsustainable.  The resulting carbon load would be impossible for the world’s ecosystem to bear and, yet, where are the alternatives.  Because people will want mobility, people will want and need to move from place to place.  With urbanization many of these requirements will go up.  We need a different type of energy economy.  If we are to successfully meet the needs of people for every country.  

What of agricultural productivity?  We know that we cannot simply extend our present methods of high agricultural production -- whether it be crop production or whether it be livestock production -- to take care of rising needs in all parts of the world.  But where are the answers?  Where are the alternatives?  

So the second big thing that I would wish to address is that within this knowledge economy we need to pay systematic attention to the types of technological transformations we require in these key sectors, like energy, agriculture, and water and sanitation.  

To this we must add health.  One of the things that concerns me is the loss of the health-environment link.   We have given ourselves a target:  reduce infant mortality by two-thirds by 2015.  But a large part, a significant part, of the morbidity amongst young children is due to environmental causes.  Poor water, poor sanitation, poor air quality.  And you cannot address that morbidity simply through individual services to children.  You will have to address it through environmental measures.  And there are other areas of the links between health, development and environment, which we need to address, but upon which I will not elaborate, as I am sure they will figure in your discussions.  

The third major concern that I would have about how we can inject sustainability into this knowledge economy I have already alluded to.  And that is that, in this world of uncertainty, the advantages of protecting future options becomes even greater than in the past.  Protecting future options                 while maintaining crop diversity, protecting future options by protecting and conserving biodiversity, and protecting future options by assessing, codifying, and understanding traditional knowledge and traditional practices, which often have been far more sensitive in this human-nature interaction.  There are many examples in this country of agriculture practices in the rice- cultivation, fish-farming and pig-rearing systems, which were so closely interconnected that the waste of one became the input of the other, and thereby, the total generation of waste was reduced.  

And the fourth major requirement, that I would touch on, where the notion of sustainability has to enter into technology planning into this whole development of knowledge economy, is issues of equity, of access to these technologies -- issues about a much more broader capacity to understand, adapt and develop these technologies.  

This then is the framework:  The challenge of the knowledge economy, and the things we need to do to inject sustainability.  What do we need to do differently then in order to address these concerns from the perspective of the Johannesburg Summit?   I would put it broadly into two agendas. One is a research agenda and the other is an application agenda.  What should we be worrying about?  What should we be doing differently in our research agenda in order to address these concerns?   

Since I am speaking to an audience consisting of many technologists and engineers, I hope you will forgive me if I stress the following point.  First, I think it is very important that, in our technological, engineering, and research systems, we must change our attitude to nature.  Too much of the technological development that takes place more or less ignores the second law of thermodynamics, which tells us that you cannot take a certain quantity of things or materials to produce something useful without generating waste.  It is a basic requirement from the second law of thermodynamics.  But our focus is always on the useful products that we produce and not on the waste, except to the extent to which these wastes are required to be taken into account because of legal requirements.  What we need is an attitude towards technological innovation and technological development which is mindful of the totality of that process.  Ask questions about what can be done, either to minimize waste or to make useful products out of the waste.  

Second, we need to be far more interdisciplinary.  It is not possible to address many of these concerns in the silos, in the narrow compartments in which we have placed our scientific disciplines and our technological endeavours.  When it comes to understanding climate change, we need to have a better understanding of the interface between the atmosphere and the oceans.  Where are the institutes which are bringing ocean scientists and atmospheric scientists together?  There are only a handful and none of them, so as far as I know, are in the developing world.  Almost any problem that you see from the angle of sustainability requires interdisciplinary research.   But our mechanisms for that are very, very weak.  So my second major requirement is to stress the importance of addressing this issue of interdisciplinary research.  

I can give the example of agriculture research, which until very recently was organized by crop: rice, wheat, or millet, or by inputs: fertilizers, pesticides or water.  But we ought to be doing this by ecosystem.  That is how our research should be organized: not by crop, but by ecosystem.  Because that is the basic unit that we have to work with if we are talking about sustainability of agriculture.  

I might add that, in terms of interdisciplinary work, it is not just a matter of getting the natural sciences together.  If you are talking of sustainability, the natural scientists and social scientists must talk to one another, and must understand one another.  We need that combination of engineering, economics and ecology working together and not in separate compartments.  

The third major research agenda that I would place before you is a much greater effort at a better understanding of traditional systems.  This is happening to a limited extent in the area of agriculture.  But is it happening elsewhere?  Where is the understanding of traditional construction systems, for instance?  Where is the understanding of traditional practices in ecologically stressed areas like hilly areas or desert areas?  We need to do much more on that front.   

The fourth major area that I would stress is the importance of organized arrangements for a better flow of information.  We have the means -- the technologies -- to make sure that whoever is working on a problem is fully aware of what is being done everywhere else, and yet the reality is that this is not happening on a large enough scale.  

These I would put as the major headings on what we need to do differently in the research agenda.  And what we need to do differently is the application agenda?  One, we need far more focused work what I call the priority areas of sustainability:  energy, water, sanitation, agriculture and others that will emerge in our discussions.  

Second, we have to build capacity at the national level.  International arrangements for research, even if they are matched with very good arrangements for technology transfer, are not enough.  We need capacity at the national level.  We need capacity at the national level, because only that can bring in the type of local understanding, particularly of traditional systems, which can never come from large global programmes.  

And sometimes there is a concern here.  It is very easy to talk about capacity if you come from a large country such as China or India.  There may be sometimes a feeling that it is very easy for large countries to talk about capacity, and that small countries may not have that option.  I disagree.  I think there is an enormous amount that can be done regardless of size and I can give you a couple of examples.  

Today, one of the largest, most successful companies in the area of mobile phones is a company from a small country in the remote north of Europe: Finland.  This is Nokia, which is by far the largest compared to the others.  And Finland is a small country even in the industrialized-country environment.  And that did not stop Nokia from being the world’s leading supplier of mobile phones.  

Now, I will give an example from a small developing country.  I do not know how widely it is known, but Mauritius, a very small country, has an excellent capacity for scientific research.  In certain focused areas, like sugarcane research, they have done extraordinary work.  So, size is not a problem in today’s world.  

Of course, in many areas, regional cooperation is required, as well as education and communication.  But capacity does not necessarily mean that you have to set up a big institute.  Capacity means that you have people in your country who understand what is happening and can advise you on what you ought to be doing.   And that does not necessarily require you to be huge or big.  So, let us focus on capacity and not be too obsessed about whether this can only be done on a large scale.  

The third is international cooperation.  International cooperation in science and technology, let’s face it, is weak.  We have a few mechanisms, like the Consultative Group on International Agricultural Research.  We have recently had the vaccine initiative, which is an unusual and very innovative type of mechanism for international cooperation.  But there are very few mechanisms of focused cooperation in the strategic areas that I have been talking about.  Where is the mechanism in the area of energy for meeting the needs of the 2 billion that are outside of modern energy net -- in the pre- industrial energy system, which is less sustainable than even the modern system that we have now?  Where is the cooperation in the areas of renewable energy or energy efficiency?  Where can I see a mechanism of           international cooperation in the research agenda for water and sanitation.  So, I would say that we need to do much more work in the area of international cooperation.  

And one final point I want to make on the application agenda is: it would be a mistake to believe that all of these things can be done in the public sector.  We need partnerships.  We need partnerships between Governments and the private sector, between the private sector and local authorities, and between local authorities and non-governmental organizations.  Because without that, I do not think we will be able to address these problems in the areas that I have mentioned.  Yes, public investment in capacity building is very important, but that will not be enough.  We need to bring in new partners and new mechanisms for addressing these problems.  And this is where the Johannesburg agenda of partnerships becomes important.  

These, I believe, are some of the challenges that confront us as we move towards the Johannesburg Summit in the area of science and technology.  You have an agenda which, I think, covers most of these areas.  And what I would look forward to from your work is, first, a vision -- a vision of how science and technology, particularly the new and emerging technologies of infotech, biotech and nanotech can contribute to sustainability.  Second, what are the practical steps we need to take in order to realize the potential of these technologies for sustainable development?  And third, we need specific ideas on the types of partnerships which would allow us to do this.  You have a challenging agenda.  But I have no doubt that if we are successful in this exercise, and similar exercises in other areas of sustainable development that are being undertaken elsewhere, and we can come out of the Johannesburg Summit with a real sense that we have in this century brought nearer the prospect of a world that is more sustainable, more stable and more equitable.  This is our challenge and I look forward to what you can contribute to it.

Thank you very much.                                                   

