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CHAPTER 5

INTERNATIONAL COOPERATION IN S&T

5.1 
           International cooperation is expected to be a natural extension of the ongoing national programmes, or alternatively, national activities can be developed based on the results of the international collaboration.  

5.2
              International cooperation in science & technology is essentially a mechanism: (a) to provide the possibility of interaction between scientific researchers to update and refine their knowledge base for accelerating the pace of investigation as also to fill up any gaps in the available information, (b) to develop advanced technologies, high tech equipment and new generation required for the economic growth of the participating countries, and  (c) to take mutual advantage of complementary scientific & technological capabilities amongst participating country teams. 

5.3 
                  International S&T programmes aid in the creation of national S&T assets through optimum utilization of available resources. They aim at capability building in terms of upgrading the skills, modernization of the facilities for undertaking scientific R&D activities and exchange of S&T information for mutual benefit.  While science and technology has been universally acclaimed as a vehicle for economic growth, there are other factors besides the mutuality of interests in science & technology, such as foreign policy, which play a significant role in deciding the bilateral / multilateral ties in science and technology. 

5.4
            International S&T programmes may be classified into three categories, namely, bilateral cooperation, regional cooperation, and multilateral programmes. Considering the relative scientific, technical and financial strengths of the partner countries, the bilateral programmes may be further classified into cooperation with  (i) developed countries;  (ii) developing countries; and (iii) CIS Republics (erstwhile Soviet Union)

5.5 
                The accent in cooperation with developed countries is more towards strengthening knowledge base through exposure to latest trends / techniques / technologies in frontier areas; development of infrastructure facilities, including the human resources development; and evolving mechanisms / methodologies for catalyzing technology transfer. 

5.6
          The focus in respect of developing countries is more towards providing, as well as setting up, of advanced facilities, supplementing indigenous R&D activities, offering consultancy services, providing training opportunities / facilities, sourcing human resources through fellowships, carrying out state-of-the-art surveys, and finally, having S&T interventions for socio-economic development on a case-to-case basis. 

5.7 
              Collaboration with CIS countries assumes greater significance in view of the special status each of them had in technological advancements in the erstwhile Soviet Union. Each country has its own expertise in specific areas, including technologies, highly trained manpower and facilities. There are potential technologies on which joint work can be taken up for commercialization and mutual sharing of the benefits. However, due to financial constraints in the CIS countries, a different approach is taken in developing joint activities. This includes the requirement of often sharing the financial burden by supplementing funds in their R&D institutions for mutually beneficial R&D. 

5.8

               While these tie-ups with various countries are important in the context of developing national programmes, an appropriate coordination mechanism is an essential factor for a fruitful cooperation. These aspects apart, it needs political goodwill, wherewithal and monetary resources, as well as efforts from all the participating countries to make a collaboration successful. For this, availability of stable funding and quick disbursal is an important factor. 

5.9

             At the regional level, the cooperation modes have generally been more inclined to organization of joint seminars and workshops, group training and preparation of state-of-the-art reports, rather than on joint R&D. Cooperation in multilateral mode includes our participation in country programmes under UNDP auspices; UNESCO related activities pertaining to S&T through Indian National Commission; and participation in activities of the NAM S&T Center.  

Present status of international S&T cooperation 

5.10
             Department of Science & Technology (DST) has been entrusted, in close cooperation with the Ministry of External Affairs, with the responsibility to negotiate and implement international S&T cooperation agreements, coordinate S&T aspects of activities of international organizations and appoint Indian scientific attaches abroad. Department of Biotechnology (DBT) serves as the inter-ministerial and inter-agency nodal point for all specific international bilateral and multilateral R&D collaboration and agreements in the area of Biotechnology and work related to the International Center for Genetic Engineering and Biotechnology (ICGEB). Department of Scientific & Industrial Research (DSIR) is responsible for maintaining the national register for foreign collaborations. Other scientific departments have been entrusted to deal directly on international relations in matters connected with their respective sectors and on arrangements with universities, educational and research oriented institutions abroad in connection with foreign scholarships and the training of Indian scientists. 
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5.11 DST has coordinated the signing of inter-governmental S&T agreements with 56 countries so far and suitable mechanisms were established for implementation of programmes of cooperation with 36 countries. Some of the important among them are: DST coordinated/collaborated programmes like Indo-US S&T forum; advanced training in Super Photon Ring of 8GEV of Japan; International Advanced Research Centre for Powder Metallurgy (ARC-I); INDUS-I and INDUS-II synchrotron radiation sources etc. In the activities of NAM-S&T Center, 36 countries have been participating. Some of the areas of collaboration on new technologies include: laser ultrasonics; gas-phase mirage spectroscopy; MANAS chip development etc. Major collaboration activities of DBT are in the areas of contraceptive and re-productive health and plant and medical biotechnology. DOD’s international cooperation mainly relate to UN convention on the Law of the Sea, Antarctic Treaty system, South Asia Regional Seas Programme etc.

5.12

In the field of Atomic Energy, the International Atomic Energy Agency (IAEA) recognizes India as a “ developed state”. India is also a member of several IAEA committees. As a donor, DAE has been imparting training to other members of the Technical Cooperation Programme. DOS cooperates with several foreign countries and space agencies. Antrix Corporation markets ISRO’s products and services outside India. Some important areas of S&T Cooperation of DOS include: Megha Tropiques; earth and atmospheric sciences; remotesensing and GIS applications etc.

5.13

Through various protocols, CSIR implemented collaborative projects and workshops with agencies in 27 countries. Important new areas of research and facilities set up in CSIR laboratories through external assistance include: Creep testing, Turbo machinery, coal gasification, tower testing etc. Every year 80-100 scientists from other developing countries are being provided training in CSIR laboratories. ICMR coordinates international S&T programmes in biomedical sciences pertaining to: heart diseases, RF/RHD, Cancer, re-productive biology and TB, AIDS etc. Some of the typical collaborations are: ICMR-INSERM (France) MOU and  Indo-Russian Working Group.

5.14
During 10th Plan, from various considerations, international collaboration has become a dire necessity. However, in view of rapid globalization, shrinking government funding, fast depleting material resources, rising economic competition between nations and the growing need to protect intellectual property, it is essential to find cost-effective approaches in international scientific collaborations. At the same time, best use of the established mechanisms, contacts and collaborative tie-ups could be made only if the scope of government's financial support is suitably enhanced on an urgent basis to meet the present day ground realities and challenges. This will result in higher level of interest among the scientific community as well and result in extended range of collaboration, which will bring more focus, comprehensiveness and visibility to the international programmes.  Various mechanisms of implementing international cooperation during 10th plan have been suggested below.  

Access / Participation in Major International Facilities and Programmes 

5.15
An existing mechanism, which needs to be intensified relates to participation of Indian scientists and laboratories in the setting up of major facilities abroad in cash or kind during the establishment of such facilities thus helps not only in giving our scientists a better access in these facilities, but also in upgrading the skills for setting up similar facilities in the country. Concerted effort therefore needs to be put in identifying such activities internationally and an exclusive fund should be allocated to enable such participation with national priorities in mind. Further, India should conscientiously strive to enter into appropriate bilateral arrangement with the world class facilities abroad for use of these facilities by our scientists and participation in their programmes in cases where there are no plans to create similar facilities within India in the near future. Government funding to Indian scientists should be enhanced to fund totally the visit of the scientists as well as buying the facility time, if required. Separate allocation needs to be made to take up sub-contracts in upcoming international facilities. 

Establishment of Centers of Excellence/International Class Facilities in India

5.16
A new initiative suggested is the establishment of international class facilities within the country, which would help in attracting Non Resident Indians (NRI) back home, as well as induce the foreign scientists, including Persons of Indian Origin (PIO), to work in these institutions, who would be able to contribute to the Indian Science.  Better Work Ethics and Environment would further accelerate the growth of science in India. Choosing such areas where India has certain natural advantages like: Biodiversity, Geographical location, S&T manpower, will attract collaborations more readily.  This may be sought to be achieved either by identification and upgrading of some national centers to international standards in which there is a proven excellence in allied areas, or by establishment of international class facilities in frontier areas.  Some of the centres which may be considered in the first category are: National Center for Medium Range Weather Forecasting (NCMRWF); establishment of the Indian Astronomical Observatory at Mt. Saraswati, Hanle, Ladkh; National Core facility for Genomics and Proteomics; a facility of ‘Bio-Solver’ – massively parallel computer (in the line of Flow Solver of NAL) for obtaining a synergistic fusion between modern biotechnology research and information technology. Some suggested areas in which the world class facilities may be created could be: Biological Containment; Tissue Engineering, Earthquake Engineering, Bio-Materials / Polymers, Electronic grade materials, nano-size particles, thin films, nano-tubes, Fuel cell technology, Ceramics, Surface Engineering, etc.

Intensification of Cooperation with Developing Countries 

5.17

The socio-economic problems being similar with the developing countries, common S&T interventions and pooling of resources should be aimed at. Emphasis should be on receiving people from developing countries by offering fellowships to S&T personnel to work and receive training in India.

Fellowships / Training for Post Doctoral Level Scientists 

5.18

Another new initiative suggested is to obtain specific number of slots by negotiating with the foreign foundations offering such fellowships, which may be centrally operated in India. Mobility of young scientists among developing (as well as developed) countries could be increased. Necessary schemes to attract talent from outside should be put in place. 

Programme for attracting researchers to work in India

5.19

This again is a new initiative.  Talented young Indian researchers working abroad should be encouraged to come back to India by offering competitive career awards to work in Indian institutions of their choice in nationally important programmes. This could be along the lines of Welcome Trust Grant or Swarnajayanthi Fellowship. Further, foreign scientists too should be invited to do their research activities in Indian institutions of excellence and for utilizing Indian international class facilities like the Giant Meterwave Radio Telescope (GMRT) in Pune and Telescope Facility at Hanley in Ladakh. 

Catalyzing Technology Development 

5.20

Some of the measures that may be suggested for catalysing technology development are: establishment of Joint R&D Centers for Pre-commercial Technology Development; participation of Indian laboratories in ongoing technology development programmes of a few premier laboratories located in the developed countries also by way of sharing the cost associated with technology development; making appropriate provisions in the S&T Programmes to include industrial participation as far as possible; by expanding the bilateral cooperation agreements to include the state-of-the-art technological facilities as demonstration centers with foreign institutions providing the technology  at a discounted price etc. 

Showcasing Indian expertise / technologies through exhibitions
5.21

If laboratories have to sell their technology worldwide, their participation in industrial exhibitions is essential.   In this context the need for Chamber of Commerce & Industries to interact actively with scientific departments like DST, DSIR, DBT etc. and research laboratories may be advocated. Technology expositions jointly by the Government and these institutions on a cost-sharing basis and facilitating future follow-up until successful technology transfer could be attempted through bilateral S&T arrangements. 

Integration with major national programmes 

5.22
              There is a need to ensure linkages of international collaborations with large national programmes like: Natural Disaster Mitigation, AIDS / Cancer, Superconductivity, Alternate Energy, Clean Technology, programmes under Technology Missions, etc. For this, a focused exercise to identify gaps to be filled for successful implementation of the programme through international inputs could be taken up and special programmes with suitable countries with necessary expertise formulated.

Intellectual Property Rights 

5.23

Intellectual property rights arising from ‘joint research / co-operative projects’ will need to be shared jointly and regulated in accordance with respective national legislations of participant countries /scientists / institutions / organizations through an agreement.  

Coordination of international S&T cooperation / management of database 

5.24

Since international S&T programmes are implemented by various Ministries / Departments / agencies / organizations, there is a necessity to create an appropriate mechanism (such as a National Steering Committee), to enable a strategic, integrated and cohesive approach to specific programmes and also a suitable database/ information system. 

Enhancing S&T Representation in Indian missions abroad 

5.25

Currently we have scientific attaché only in Germany, Japan, Russia and USA. There is an emergent need to create scientific attaché positions in other appropriate countries, like China, UK, Latin Americas and Asian region for intensifying the collaborative efforts. 

Reallocation of External Technical Assistance Funds to Scientific Agencies  

5.26

Presently external aid under the aegis of ODA, GTZ, AUSAID etc (including some fellowships / training opportunities) of which S&T is a part is being coordinated by the Department of Economic Affairs (DEA) leading to undesirable delays.  To introduce efficiency in the S&T component of such programmes, it is suggested that the management of funds for international S&T activities may be directly handled by the concerned scientific agencies.

5.27 

Some suggested S&T areas for international Cooperation in the 10th plan which are based on our national programmes as well as partner countries’ capabilities are:   

Basic Sciences, High Performance Ceramics, High Performance, Polymers, Nano-Materials, Nano-technology & Nano-electronics, Sensors, Manufacturing Technology, Bionics, Development of NWP models on massively parallel computer systems, Development of coupled atmosphere-ocean models for extended range prediction/Climate Prediction, Global networking for Natural Disaster Management, Functional Genomics & Proteomics, Diagnostics & Vaccine research, Plant and Agricultural biotechnology, Technologies for Exploration and Exploitation of Ocean Resources, training of Scientists/Technologists in particular Coastal Zone Studies from Developing Countries in India, Research in the Ocean Atmosphere coupled models with Advanced Countries. Science Popularization / Communication (Establishment of a Chair) etc.
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