CHAPTER 11

   TENTH FIVE YEAR PLAN PROGRAMMES - SCIENCE AND TECHNOLOGY

11.1

The thrust of the 10th Plan programmes of DST continue to be on the basic research, technology development, S&T manpower development, providing scientific services to the community and to undertake programmes relevant to societal needs. The elements of broad strategy to be adopted in DST are : priority to synergy among science and technology, public policy and organisation; focus on knowledge capital; reorganisation of technology transfer systems; raising our capability and excellence in S&T; orientation of S&T efforts towards finding solutions to poverty, employment, livelihood, environment etc.; doubling of government and private investments in research in the next five years; and acceleration of national, regional and international collaborations for technology generation, assessment and transfer. 

11.2

Within the framework of this broad strategy and keeping in view the national needs and the recent developments in S&T, vis-à-vis, the globalization process, some new initiatives will be taken by DST such as : restructuring of SERC into a National Science & Engineering Board (NSEB), as an autonomous body, to provide directions to basic research in the country in all its aspects; building strengths in a few chosen emerging S&T areas like : System/Integrative Biology, Nano-technology, Synchrotron Facility, 6 to 8 M Optical Telescope, Molecular Electronics etc.; evolving a tripartite arrangement for the active involvement of the Scientific Agencies,  National Laboratories/IITs and universities to prepare an Integrated Manpower Development Programme; providing a few industrial research fellowships to researchers to work jointly in industry and in University Departments for promoting interaction between industry and academic institutions; and as a measure of encouragement, formulating a different scheme for female scientists with a track record for either excellent scholastic record or good publications; promotion of India’s capability to set up Centers of Excellence jointly with other countries through its bilateral S&T programmes by identifying a suitable laboratory or institution; encouraging talented young Indian researchers working abroad to come back to India by offering competitive career awards to work in Indian institutions of their choice in nationally important programmes; giving encouragement to higher value addition activities and preservation of natural resources through the development and application of high technologies such as biotechnology, new materials, computers, telecommunications and information techniques and systems, micro-electronics, etc. Salient features of various individual programmes are briefly given below followed by more details on Mission Mode programmes.

11.3

SERC mechanism is a major programme under Research & Development schemes. Though it has gained reputation among the scientists, however, it was felt that, it requires a new system of governance, which ensures a greater freedom for choice of research areas, faster utilization of funds and quicker disbursement to investigators. SERC will, therefore, be restructured into a National Science & Engineering Board (NSEB), as an autonomous body to provide directions to basic research in the country. Under Intensification of Research in High Priority Areas (IRHPA), national facilities will be set up such as: Radioactive Ion Beam Facility, Crystal Growth Facility, Low Temperature and High Magnetic Fields Facilities, Biomedical Imaging and Spectroscopy Facilities, XRD and TEM facility. Research Centres will also be set up in the areas of : Non-linear and Integrated Optics, Molecular Manufacturing, Bio-Engineering, Tissue Engineering etc. The scheme on Fund for Improvement of S&T Infrastructure in academic and related Institutions (FIST) will be continued and about 1000 departments will receive support during 10th Plan. Another continuing scheme is the Young Scientists Programme which includes : Kishore Vaigyanik Protsahan Yojana, Schemes for Young Scientists, Boyscast, Swarnajayanti Fellowship for Basic Research and the Fast Track proposals for the Young Scientists (FAST TRACK). The above three programmes relating to  (a) IRHPA, (b) R&D Funding, (c) Young Scientist Programmes, and also (d) The scheme on Fund for Improvement of Infrastructure in S&T in academic institutions will be appropriately brought under NSEB. 

11.4

Apart from those already mentioned at para 11.2 other new initiatives that will be taken by DST include : Patent Facilitation scheme to create an awareness and understanding of the latest information on patents; creation of NSEB Chair and Emeritus scientist position to superannuated scientists etc. Also flexibility in manpower deployment and enhancement of research fellowships will be introduced to attract more candidates to JRF/SRF/PDF. Other programmes pertain to : selective support to professional bodies for quality based activities; encouragement to the senior and young scientists in scientific events/ seminars by providing internal/ international travel support; refurbishment of the RSICs to minimize obsolescence; expanding the scope of National S&T Management Information System (NSTMIS) to undertake some activities relating to : development of National level databases in selected S&T areas, e.g., R&D outputs leading to commercialization, outcomes of extramural sponsored research projects, scientific manpower, scientific equipments & instruments, etc; national level study on commercialization of Patents; preparation of National Manual on Measurement of S&T activities; development of S&T indicators in the new knowledge economy; etc. Under Seismicity programme also, in the light of new earthquake disasters at Latur, Jabalpur and Bhuj, some new initiatives will be taken. 

11.5

Technology Development Programme will be given a boost by : developing new and innovative technologies through national as well as international programmes; funding in multi-disciplinary, multi-institutional type of technology feasibility/demo-type projects which include high, traditional and socially relevant technologies and mega projects on IR detector, image processing etc; evolving a more inter-active approach by creation of a DST-IS-STAC Forum with the Ministries and creating an independent website covering the various STACs, their R&D efforts, S&T related policy issues etc.; replication and extension of the existing activities of the Patent Facilitating Cell to more centres; etc.

11.6

Under drugs and pharmaceuticals research programme, besides the ongoing research projects, the new ones to be initiated relate to : nutritional deficiency and related diseases, e.g. iron and protein deficiency; herbal drugs for ailments prevalent in India; new drug delivery systems; etc. Efforts will also be made to set up New National Facilities for screening of anti-viral activity, combinatorial synthesis, high through-put screening, regulatory toxicology, clinical pharmacology etc.

11.7

The ongoing activities of Technology Information Forecasting Assessment Council (TIFAC) like preparation of TIFAC reports, Technology vision 2020 reports, Homegrown technology programme etc. will continue.

11.8

Taking into consideration the changing international scenario arising out of rapid globalization, and the growing need to protect intellectual property rights, DST, in close collaboration with M/o External Affairs will give a new thrust to the Internal S&T cooperation by : encouraging participation of Indian scientists and the laboratories in the setting up of major facilities abroad; establishment of international class facilities within the country; intensification of cooperation with developing countries by offering fellowships etc.; encouraging young Indian researchers abroad to work in India by offering competitive career awards; showcasing Indian expertise/technologies through exhibitions; ensuring linkages of international collaborations with large programmes like natural disaster mitigation, AIDS/cancer, super conductivity, technology missions etc.; creating more scientific attache positions in the countries like China, UK, and a few important Asian regions and including in International programmes focussed national priority areas like : high performance ceramics, Nano materials, photonics, sensors, bionics, process engineering, exploitation of ocean resources etc.

11.9

The science and society programmes comprise of need based individual projects for technology development/modulation and demonstration where people's need for technology component and services will be given adequate attention focussing on farm & non-farm sector, horticulture and processing techniques, inland aquaculture, modern nursery, solar/biomass based energy devices/systems etc. Bamboo Farming will be undertaken in the form of a technology mission. The societal programmes will be implemented in selected locations in countryside through networking of people and S&T based field groups by linking them with S&T institutions.

11.10

The scheme on S&T for Women is aimed at empowerment of women through an input of S&T in the gap areas relating to technological needs of women. Keeping in view the socio economic reality of women, the focus of this scheme will be on increasing incomes and creating employment based on local resource; capacity building; inter linkages with R&D institutions for promoting and sourcing technology for women; non-traditional occupations etc. Some successful technology packages will be replicated in other locations as coordinated programmes through networking of local women, S&T based field groups and S&T institutions. A few multisectoral programmes also will be initiated in the hill, coastal, arid zones, and island communities to specifically address biomass utilization, income generation and health issues of women and disaster management in these remote areas. The programme on cultivation of medicinal plants will be enlarged to include preparation of herbal formulations and quality control by women cooperatives. Women Technology Parks will be set up in all the agro climatic zones of the country.
11.11 

The efforts under Tribal Sub-Plan will be continued to undertake RDD in the traditional vocations for socio-economic upliftment and improving the quality of life of scheduled tribes and the thrust will be on : sustainable agriculture; animal husbandry; bamboo based structural and other quality products; water, health, sanitation and genetic disorders; area specific S&T based development plan for tribal regions etc. The areas for research under special component plan meant for the development of SC are : co-ordinated programme on waste re-cycling and management; animal husbandry with reference to smaller animals; production on recycling material; quality product from bio-mass; etc.

11.12

The initiatives under NRDMS programme include : improvements in database management; development & adoption of new techniques for data generation & analysis and promoting NRDMS methodology for other areas like: land & water systems analysis; landslide studies; Coastal Zone Management & Conservation etc. NRDMS network will be expanded by setting up at least one district NRDMS center in all the states of India to expose the respective state governments to the methodology and train the administration in the adoption of the data-based approach for district level planning. Under Karnataka project on development of a laboratory for NRDMS Methodology, emphasis will be on providing information back up to the Zilla Panchayats in the two selected sectors of water management and energy budgeting. 

11.13
 
Developments in the field of communication technology will be exploited to reach out with need-based science and technology to different groups – students, development workers of all types, teachers, industrial workforce, armed forces, scientists and other professionals. Other important communication related activities include: creation of centres for research in science and technology communication in the existing academic institutions and setting up of National Institute for Teaching and Research in S&T communication on the lines of inter-university centre of excellence.

11.14

While formulating the NSTEDB programmes also, the aspect of globalization process will be taken into consideration. Accordingly, the scope and contents of the newly started scheme for the establishment of TBIs will be enlarged to help : development of knowledge intensive enterprises; new product development and innovative ideas. Besides this special training programs as well as awareness programs will be organized in the fields of Quality control, design, pollution and environmental control and IPRs; cluster approach adopted for modernization through technology and design inputs and the possibility of setting up new enterprises explored. 

11.15

 National Centre for Medium Range Weather Forecasting (NCMRWF) will be further strengthened, structured and pushed forward to meet the ever-growing demands through appropriate communication infrastructure for reaching out to the wider user community. In the India Meteorological Department (IMD), the thrust will continue to be on the major areas of Space Meteorology, Telecommunications, Cyclone Warning, Aviation services, seismology and observational organizations in terms of inducting latest technologies, particularly by providing cutting edge S&T in high value sectors. New programmes of IMD pertain to : starting a commercial cell; establishment of a satellite based network of 1000 stations for automatic collection of meteorological data from all parts of the country for assimilation in numerical models in near-real-time; and pursuance of scientific work to develop improved climate prediction models. Some of the important initiatives of Survey of India (SOI) include: introduction of dual series of topographical maps in SOI; upgradation of photogrammetric potential in SOI; establishment of National Geospacial Digital Infrastructure Centre; Airborne Laser Terrain Mapping Technology etc. In the National Atlas & Thematic Mapping Organization (NATMO) the ongoing schemes like: District Planning Maps; Economic Science and Technology Atlas; revision of Forest Atlas of India etc. will continue during 10th Plan.

11.16 

The autonomous institutions under DST will, besides pursuing fundamental and applied research in various concerned areas, produce high quality manpower in unique and frontline areas of science and engineering and initiate work on upgradation of facilities. They will be modernised to do research at par with developed countries. The network of State S&T Councils will be further strengthened by continuing the support to the Councils with focus on S&T manpower; suitable career advancement of S&T secretariats; identification, formulation and implementation of location specific and multi-sectoral programmes in the states; etc.

11.17

The details of the Core programmes identified by the DST and the Mission Mode programmes identified by Steering Committee are given below.

Core Programmes

11.18

The Core Programmes identified by DST are : Science and Engineering Research Council (SERC); Intensification of Research in High Priority Areas (IRHPA); Mega Science Projects; S&T Manpower Planning and Development; Fund For Improvement of S&T Infrastructure In Universities And Higher Educational Institutions (FIST) Programme; Regional Sophisticated instrumentation Centres (RSIC); Support to Professional Bodies; Travel Support to Seminars and Symposia; Co-ordinated Programmes on Earth & Atmospheric Sciences; Technology forecasting and Assessment; The Technopreneur Promotion programme (TePP); A National Accreditation Board for Testing and Calibration Laboratories (NABL); Technology Development Board (TDB);Instrument Development Programme; Joint Technology Programme; Patent Facilitating Cell (PFC); Research for Delivery of Competitive Technologies; International Co-operation; National S&T Management Information System (NSTMIS);  Natural Resources Database Management System (NRDMS); Science and Society Programmes; National Council for S&T Communication; Science and Technology Entrepreneurship Development; Scientific Services of the institutions, viz., SOI, NCMRWF, IMD and NATMO; Autonomous Research Institutions under DST; State Councils for Science and Technology; and Management. All these programmes have already been discussed in the previous pages.

Mission Mode Programmes

I. Seismology 

11.19

The objectives are: to improve the detection and location capabilities of earthquakes occurring anywhere in the country up to magnitude 3; and to improve upon the national capacity, and capability building, to provide better earthquake related services. The proposal envisages strengthening of seismological network in the Himalaya and its contiguous region (Indo-Gangetic-Brahamputra plains) with state-of-the-art robust earthquake monitoring systems for fine scale mapping of the earthquake hazard and ascertaining the seismogenic sources. Another important component will be Human Resource Development by the help of some laboratories abroad in emerging analytical tools and approaches. The project will be implemented in a consortium mode by involving all the relevant agencies. An Apex Steering Committee assisted by a Project Implementation Committee will oversee the implementation.

 II. Nano Science and Technology

11.20

 One of the emerging fields in the area of materials science and engineering is Nanomaterials, which has tremendous applications in all the spheres of life.  In recent times, emphasis is being laid on synthesis of new types of Nanomaterials which find interesting applications in areas like catalysts, advanced ceramics, optics, medicine, computers etc. Taking into account the recent developments in this area, a Mission Mode project on Nanomaterials S&T will be initiated in the 10th Five Year Plan. A National Expert Committee is expected to evolve a strategy balancing both basic and applied aspects of R&D. The activities under this programme include : support to open ended fundamental Nano-science and engineering research on nanosized ceramics, water purification, drug delivery systems, energy devices etc. through university - national laboratories - industry participation by establishing Centres of Excellence for Nanotechnology Research and manpower development.

      III.Technology for Bamboo products

11.21 

Given its scope for generating sustainable livelihood and reducing pressure on the timber resources, the bamboo sector has been receiving very little support and is in need for a comprehensive programme for sectoral upgradation.  A programme undertaken at the national level could impart a significant boost to the usage of bamboo, promote specialized products for commercialization and would generate good employment opportunities. The program will identify technology oriented business opportunities for processing raw bamboo into value-added products and expediting their economic & marketing feasibilities. It would be designed more in the development-financing pattern while keeping the market acceptance, commercialization, and product branding as the ultimate objectives. 

11.22

Important objectives of the mission are: development and promotion of bamboo based products; promotion of design capabilities, fabrication techniques & testing methodologies for specific applications (building & construction, architecture & decorative uses, industrial applications, marine operations etc.) through industry-lab linkages and empowerment of people at the grass-root level. This program is expected to create new awareness for eco-friendly use of bamboo while building a sustainable infrastructure for plant multiplication, propagation and cultivation and would be an ideal platform for demonstrating the 'technology with a human face'.

      IV. Drugs & Pharmaceutical Research

      11.23

The scheme aims at enhancing capabilities of the Indian drugs and pharmaceutical industry towards development of new drugs by synergising the strengths of publicly funded R&D institutions and the Indian Pharmaceutical drug industry for discovery and introduction of new drugs and practices in all the systems of medicine. Under this scheme financial support is provided to national labs and academic institutions for joint research programmes conceived by the industry and public funded R&D institutions.

11.24

During the 10th Plan, it is planned to continue supporting collaborative research projects leading towards drug development in the areas covered before (in the last Plan), besides making efforts to generate and support projects leading to development of new drugs and practices for diseases not covered so far such as AIDS, Leprosy, Malaria, Kala Azar (Leishmaniasis), Amoebiosis, Skin disorders like Leucoderma, Gastrointestinal disorders like Diarrhoea, Cholera, Diabetes, Epilepsy, acute respiratory infections and Hypertension, veterinary diseases etc. The areas in which national facilities will be set up in the near future pertain to: screening of anti-viral activity; combinatorial chemistry facilities along with HTS attachment; peptide synthesis and peptide sequencing required for new drug development etc. At least two Clinical Research Organizations (CRO) will be established to satisfy the rising demand of the D&P industry. 

      V. Instrument Development 

      11.25

 Instrumentation is one of the major areas of Science and Technology. It makes a great impact on vital sectors of national activities such as education, scientific research, industry, agriculture and health etc. An Expert Group on Instruments and the Science Advisory Committee to the Prime Minister (1988) have recommended initiation of focused programmes 

in instrumentation using multi-institutional and multi-disciplinary approaches by involving R&D institutions and industries. Because of meager financial allocation, programmes in the 9th Plan were confined to a few areas on project basis. Now, in the 10th Plan, this Programme will be taken up in Mission Mode. The subprogrammes under this will include: Analytical/Scientific Instrumentation, Medical Instrumentation, Industrial Instrumentation, Imaging Techniques and Instrumentation, NMR Imaging System, Thermal Imaging System, development of Component, Sub-systems & Sensors.

     VI. Technology Business Incubators 

     11.26
To enable SMEs to overcome their technological backwardness and to have easier access to new technologies, they need to be given a conducive environment, which, in the present context of globalization, calls for a human centered approach, with tacit knowledge playing a predominant role. This could be obtained by means of Incubators where potentials of new industries will be studied. Some of the major objectives of establishing TBIs are: technology commercialization; economic development; property venture; entrepreneurship development and R&D for Industry. In order to have an impact of the programme on the economic development of the country, 50 TBIs will be established in the first phase, spread throughout the country, within a period of five years.
