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Chapter 3

Industry Participation and Strengthening the Interface between Industry, R&D Institutions and Academia for S&T

Industry Participation in S&T so far

3.1  
S&T is a key resource for development having enormous significance for the growth of national economy at macro level and for building business competitiveness at the micro level for the business firms. Today globalization and liberalisation have thrown up immense opportunities and some challenges for S&T too. 

3.2   
The R&D sector in India has so far been predominantly supported through Government funds. Traditionally, Indian industry has been seeking technology (mostly know-how rather than know-why) from foreign sources through license production. However, in the 1990s industry has obtained and successfully used technology developed by indigenous sources. In fact Indian academic and research institutions also have very good capabilities and have developed state-of-the-art technologies in many areas. Gradually, the interface between industry-R&D-academia has been gaining strength in terms of: acquiring new technology, availability of well trained scientific and technical manpower, gaining experience relevant to the country, development of sector specific capability etc. There have been weaknesses too such as : lack of forums for regular need-based interaction; low sensitivity to urgency; deliverability and end-use orientation; insufficient motivation for continuous improvement & innovation; lack of proper mechanisms for technology transfer and absorption; lack of level playing field; inadequate mechanisms for accountability and rewards etc.

3.3         During the last few years, however the Indian industry has become more conscious of the S&T sector as knowledge generator e.g. pharmaceuticals, biotechnology and information technology. The approach of the S&T sector towards industry has also undergone a welcome orientation. It has been increasingly recognized that greater coordination and cooperation between industry on the one hand and R&D/academic institutions on the other is called for. Moreover in the post GATT liberalized and competitive environment, Indian industry needs support of indigenous S&T in a big way so as to compete effectively with multi-national corporations in the domestic as well as international markets. For this, there is a need to set a target for the development of S&T during Tenth Plan.  As suggested by Prime Minister the target for the R&D investments could be  to  reach  2 % of  GDP  by  the  end  of the Tenth Plan from the  present level of  about 1%. And in order to be able to utilize this level of R&D investments, it is essential and timely to take serious efforts to enhance and strengthen the meaningful interaction between industry, R&D and academia. As most of the S&T development in the country is being carried out by Government supported institutions, the Industry looks forward to the Government to play a significant role for strengthening the industry – R&D linkage through appropriate policy framework, fiscal incentives and by setting up institutionalized linkages and mechanisms to facilitate effective interaction between the industry and the S&T developers.

Technology Requirements of the Industry

3.4

At macro level, S&T management should focus on meeting the needs of the nation, including the industry, and encompass a wide spectrum of activities, namely basic research, applied research, technology transfer, design, development, fabrication, tests & trials, manufacturing, marketing, maintenance and product support during the life cycle.  At the micro level, R&D institutions and the academia should not limit their efforts in developing technologies on laboratory scale.  They must carry out further work for extending the ‘R&D’ to ‘R&D and Engg’  so that the indigenous technology can meet the specific requirements of the industry for setting up the manufacturing facilities.

3.5         Technology always changes rapidly. But, what is required of any technology is its capability to convert the related R & D outputs to economic value. The main contributing factor in this process is the overall technology climate in the country. Other dominant factors are: national policies for facilitating the evolution and application of R&D supporting infrastrucutral facilities like technological information sources; intellectual property protection regime; standards and productivity structures; engineering and design capabilities; equipment manufacturers; technology brokers/licensors; venture and risk capital instruments; and intra- institutional factors such as managerial practices; staff remuneration and motivation and project identification and management.

3.6              In the present liberalized environment, industry should pay much more attention to the external sources and upgrade its technology through radical technology jumps. It should anticipate technological changes and take advantage of the same, acquire appropriate new technology depending on its business strategy and commercially exploit it to develop and produce new products for the competitive markets. Customers’ subsequent experiences with the products may project new needs and stimulate requirements for newer technologies. Technology management for industry can be viewed as a continuous and cyclic process. A model for the technology requirement of a business firm is presented below.
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Fig: Technology Requirement Model for a Business Firm 

3.7  

This four stage model indicates the cyclic process through which industry should be geared to meet the requirements of customers by timely upgradation of technology. This model is rather an indicative one than a prescriptive one. Within one particular stage, there may be multiple levels depending on the market environment (comprising of technology, newer products and new competitors), technology & business strategies adopted by the competitors, opportunities and risks identified and prioritized by the firm, internal capabilities/competencies, management vision, management practices and many more factors. Further, industry firms may also have certain specific short-term or medium-term requirements for upgraded/improved technology, where they may need support from R&D/academic institutions. The interaction between industry-R&D-academia has to be on a continuous basis, rather than being a one-time activity. This requires strong interfaces of permanent nature, where a kind of  ‘forum’ may be there to facilitate the permanent need based interactions and some kinds of ‘bridges’ may facilitate reaching out.

Strengthening Industry-R&D-Academia interaction
3.8    
To strengthen the interface between Industry-R&D-Academia and to enhance the level of industry participation, there is a strong need for appropriate steps to be taken at various levels by all concerned, i.e. Government, industry associations, R&D organizations, universities, research institutions and the industry. These measures may seem to be of general nature but should be implemented in area-specific manner, depending upon the sectoral uniqueness and requirements.

(a) Measures for increased awareness of mutual strengths and requirements

i.    R&D/academic institutions and industry associations should facilitate organization of workshops, seminars and exhibitions to enhance/strengthen working level interaction between industry and R&D/academic personnel, and to enhance awareness about the scientific expertise available at the institutions and the problems faced by the industry. Sandwich programmes (attachment of a student to an industry after completing two years in a college to make the student understand the needs of the industry) may be introduced in select engineering institutions.

ii.  There should be one-to-one linkages between the R&D/academic institutions and the industry firm(s) located in a local region, for continuous and sustained interaction.

iii. There is an urgent need for setting up of accurate, up-to-date, reliable, realistic and user-friendly data base(s) on indigenous technological expertise / infrastructure, S&T personnel, institutions, research programmes, technological breakthroughs & innovations, technologies available for transfer, venture capital for indigenous technology, and test & validation facilities available in the country and also those being established.

(b) Mobility of personnel and human resource development
iv.  Qualified and experienced personnel from the industry firms and in R&D laboratories should be able to take up adjunct faculty positions in the academic institutions. Similarly, S&T personnel from institutions should be facilitated to take up adjunct appointments in the industry.

v.  Government and the Industry should facilitate easy mobility/exchange of personnel between industry and institutions on short/medium term basis, particularly at the time of technology transfer. The persons associated with technology development may be permitted to permanently move over to the technology licensee industry.

vi. Universities and academic institutions should organize appropriate training and continuing education programmes for the industry personnel to cater to the specific requirements of the industry.

(c) Reforms and changes in policy, procedures and systems
vii. The Government should introduce appropriate reforms and policy/procedural changes in the university set-up for allowing and encouraging the faculty to accept contract/collaborative research for the industry. 

viii. R&D/academic institutions should simplify their terms & conditions including the IPR issues for technology-transfer to the industry.

ix. Government should permit technology-provider institutions to participate in the equity in lieu of full or part of the technology-transfer fee. This will enhance confidence of the industry in indigenous technology and also facilitate continued long-term association of technology-provider agency with the industry-venture being established.

(d) Technology transfer to the industry
x.   R&D/academic institutions should give appropriate importance to design & product-engineering aspects, usability and upgradability aspects of the technology to be transferred to the industry.

xi. Interaction with the industry should not end at technology transfer. Technology provider agency should support the licensee industry continuously for problem solving, technology absorption, and improvement/upgradation of the technology.

xii. R&D/academic institutions should accept the commitment for undertaking further R&D work to upgrade the technology to meet the requirements of the industry. The licensee industry should be kept informed/posted of the subsequent improvements/ upgradation of technology.

xiii. Facilitate establishment of pilot plant facilities at selected R&D/academic institutions to upgrade the bench-scale technologies developed through innovations.

xiv. R&D/academic institutions should take professional steps to facilitate smooth transfer of indigenous technology to the industry. For this purpose, Government should set up Technology Transfer Cells at the leading R&D/academic institutions.

xv. Government and industry associations should work towards establishment of independent test facilities for reliable quality-checks, calibration and also for technology validation.

(e) Institutionalized mechanisms to strengthen the interface 
xvi. Government and industry associations should work towards setting up of ‘Industry S&T Interface Institutions (ISTI)’ in regions where there is a concentration of institutions and industry firms. These institutions should have technology management centres with qualified personnel, who may provide interface between industry and the technology teams working at the R&D/academic institutions. Such institutions should be autonomous and self-sustaining in nature, and should network with other similar institutions.

xvii. S&T Entrepreneurship Parks should be established at the academic institutions to motivate the faculty and entrepreneurs to establish industrial ventures on the basis of indigenous technology, using the technical infrastructure available at the institute(s). 

xviii. The Government should provide financial support to R&D/academic institutions for establishing  ‘Technology Business Incubators’, where indigenous technology could be nurtured further and demonstrated as a viable business proposition. Such centres would reduce cost of business-feasibility studies through shared physical infrastructure and facilitate reduction of gestation period for setting up the industry.

xix. Industry firms should cooperate with their industry associations to form consortiums to upgrade their infrastructure for R&D, to set up common facilities and to award contract research to R&D/academic institutions on issues of common interests.

xx. Government and industry should work together to establish local and region based Industry-Institution Interaction Forum(s) to discuss the problem issues and to assist the industry in generating appropriate solutions for the specific problems and to work as self sustaining profit centres.

(f)  Incentives/support measures by the Government
xxi.  There should be a mechanism to promote purchase of products developed through indigenous technologies. User Departments in the Government should give preference to the products based on indigenous technology, which can compete on quality and price, without insisting on ‘completion of prescribed years of experience in marketing of product’ before becoming eligible to submit offer/tender.

xii. The Government should bring out comprehensive incentive scheme, applicable on medium term basis, for industry firms adapting indigenous technology as also for those investing in R&D.

Encouragement to specific industries

3.9

Certain industry sectors, both at low-end and at high end of technology, need encouragement and policy support from the Government to accelerate the velocity of R&D and to enhance the pace of utilization of indigenous technology. 

3.10

For example India’s forest based natural resources are fast depleting and greater attention is required to be given in the Tenth Five-year plan period to the forestry sector. The existing linkages between the industry and forest research organizations should be appropriately strengthened. Further, over last few years, there has been a tremendous opportunity for India to invest in pharma/biotechnology products, health-care products, agriculture, diagnostic-kits, and bio-informatics etc. These areas deserve a special attention in the Tenth Five-year plan period. Some of the important issues needing attention are as under: -

· Encourage higher productivity and attractive remuneration to producers.

· Better marketing support to the indigenous produce.

· Increased research support to the small and medium scale industries.

· Enhanced investment in development of industrial infrastructure, which would also help the new industries. 

· Higher customs duties on import of finished products, atleast equal to the excise duty levied on the similar products when locally manufactured in India. 

· Enhanced tax holiday period depending on the adapted based on indigenous technologies and their impact on long term R&D investment. 

· Excise duty concessions for mass-consumed products manufactured on the basis of indigenous technology (including generic and ayurvedic drugs). 

· Reduction of duties/taxes for industries investing substantial funds in their in-house R&D.
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