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Dr. V. Bhujanga Rao, Distinguished Scientist and Chief Controller R&D (HR) at DRDO HQ, delivered the closing remarks which contained very pertinent and useful observations on the state of innovation in India and the steps required to create an environment conducive to high-tech innovation in the country. He began by pointing out that there is a great need for fundamental research in Basic Sciences including basic industrial research and basic applied research. However, despite India having a large pool of engineers and scientists, our country does not produce readily deployable engineers/scientists. There is lack of support for creative and innovative research within the country. 
Moreover, India is investing only 1% of its GDP on R&D which is very low compared to countries like Singapore (2.2%) and China (2.0%).The quality of Ph.Ds/PGs/ Under  Graduate scholars is extremely poor. We have to blame our education standards due to poor quality of teachers, faculty, training, incentives and infrastructure. Rote knowledge prevails over passion for learning and preference for practical knowledge. Instead of producing talent, the focus lies on `grades’ rather than a love for learning and experimentation.
Dr. Rao suggested that India needed core researchers working in a variety of frontier areas. India has only 1.5 lakhs when compared to China’s 8-10 lakhs. We need a large number of incubation centers, Technology Parks/ Innovation Scouts etc. The Private Sector component of research participation has to go up radically. 
The Government has to recognize that Science, Technology and Innovation are key drivers of future prosperity and quality of life. American values of meritocracy, entrepreneurship, self-sufficiency are the foundations of pioneering technical advances. India has to aspire to reach these levels. 

Even the USA’s position is delicate due to its reliance on foreign-born workers to fill all kinds of technical jobs. The National Science Foundation for basic research is covering only physical Sciences but not engineering areas. 

Nevertheless the USA remains world leader in scientific and technological innovation. It has a very good set of interactions between Government – Industry –University - Research and the Military Establishment due to the unique nature of military-technology demands. 
Our present model is highly ineffective.  We have so far not embraced `disruptive innovation’ as a driver of future technological strength. Being a large country in terms of territory and population, we have so far not produced a civil aircraft or high-speed train etc.  Similarly, we do not have state-of-the-art fabrication facility for ICs (Integrated Circuits) {less than (1 µicron)}   which in today’s world is a must. We use 10 million IC’s in our daily lives in India per annum. So there is a strong case for a fabrication facility. For the next 20 years no change can be perceived unless radical thinking is done.

While looking at these dismal statistics in science and technology, the question arise as to what has happened to our vision and planning process? Private initiatives like Tata `Nano’ are definitely `India’s pride’.  We must think of such projects in each field. It is not the question of lack of technology available in the country. It is lack of National Vision or goal! We need more Tatas, Homi Bhabhas, Vikram Sarabhais and Shridhars in the country. As there is a big market and big demand along with 40 million youth that can be employed, we should leverage these aspects. These young people can be roped in to generate ideas and involve in all decision making mechanisms.
Technology concepts need an incubation period, nurturing, expertise, innovation, funds, human resource development, etc.  We need innovations which have great impact on the society which is sadly not the case today in India! 
Technology has no mercy. A minimum development period is required for any major defence equipment development. If we want state of the art weapons, it may take 10-15 years of development work.  We have to accordingly, therefore, plan our knowledge strategy and resources with a unified approach. There is a need for visionary drivers among the services and technology sectors in foreseeing the technology requirements well-ahead. Otherwise, our services will be getting weapons which are not really `State-of- the-Art’.

India has got the capability but co-development and/or licensed production is the next option whenever required. We are not able to institutionalize innovation like MIT, IBM etc. NIF is not producing `Impacting innovations’ or `earth shaking innovations’. We have to think big and aim high.
Defence Offset Policies

India has only a formal mechanism for the implementation of the defence offset policy. Structures and procedures lack the thrust to fulfill objectives to energize the Indian Defence Industry. Our policies are not supported by existing FDI and licensing policies. There is the need for creating a effective body to handle offsets. Also a clear road map needs to be drawn to transfer technologies through offsets and IPR issues need to be sorted out.

Chinese Model

Ten years ago China was a supplier of low-end and cheap products made through cheap labor producing endless number of cheap products (toys and textiles). But today China not only continues to make cheap manufactures but also it has widened its ambit to other high-end products.  One finds large number of factories in China, especially Pudong Industrial Zone in Shanghai. It makes high end chips for Intel Corporation, sophisticated photonics and ceramic casing for catalytic converters for Corning Incorporated, LCD and screens for Japan’s Matsushita, steel for Thyssen Krupp and for Alcatel practically everything—from digital switching systems to video conferencing systems. The strengths of China in achieving growth in high-tech is that it has cheap, educated, hardworking and disciplined manpower; largest number of students; the FDI that flows into China is at US$120 billion and research papers published are of high quality compared to India.

Concluding Remarks

Dr. Rao concluded by stressing the need for a separate `Coordination’ set up or `Unification set up’, which brings together all ministries which have to take part in Technological growth of the country including Defence sector on a single platform to give a `unified approach’ and achieve goals in a time bound manner.

