His Excellency, the Governor of Andhra Pradesh and Chancellor of Jawaharlal Nehru Technological   University Anantapur, Shri. E.S.L. Narasimhan, Distinguished academician and Vice-Chancellor of JNT University Anantapur, Prof. K. Lal Kishore, Members of Monitoring and Development Committee, Rector, Registrar, Officer on Special Duty to Vice-Chancellor and other officials of the University, Principals of the constituent colleges of JNTU Anantapur, members of the faculty, distinguished guests and invitees, graduates of JNTU Anantapur, medals and award winners, proud parents, members of the media, ladies and gentlemen,

At the outset, let me thank the Chancellor, Vice-Chancellor, Rector, Registrar, Officer on Special Duty to Vice-Chancellor and team of JNTU Anantapur for inviting me to take part in the fourth convocation of this University and deliver the convocation address.   I consider it an honour bestowed on me and also feel privileged.  
It is a very special day for me not only to receive the Honorary Doctorate from this prestigious University, but also be with you in this historic place.  Ananthapur is well known for its glorious days once upon a time as part of Vijayanagara Empire.  We all have read about the wealth of the Kingdom during those days.  There were physical wealth in terms of Gold, Pearls and Jewellery, Cultural wealth in terms of music and fine arts and Intellectual wealth.  Though, Ananthapur is still one of the well known centres for education, it is yet to be recognised as a centre of technology wealth. It is now your endeavour to bring back the wealth and glory of erstwhile Ananthapur which can definitely be generated out of a quality education.

State of the Nation:

India is one of the growing nations and the biggest democracy in the world.  It has an important place in the comity of nations; it is vying for a place in the UN council; it is competing to become 3rd largest economy in the world; it also wants to have its own independent stance in the world politics;  it would like to have total command in the Indian Ocean   Region and  it wants to have its own stamp in the cultural scenario of the world. Already, Indian Philosophy, Indian life style like Yoga system, Pranayama, Bollywood dance, Indian curries and Hindu spirituality have become part of world’s life style.  Indian gurus have become international gurus. There are more than 200 multi nationals who have opened their R&D centres in India. Just like China is the workshop for the world; India is becoming the R&D centre for the world. By 2030 India will have 70% of population less than 30 years of age and this young population is the customer base of the world.  This population is energetic, ambitious, dynamic, demanding, educated, smart, techno-savvy, restless, highly networked and full of dreams. They will not accept the second best, they want the best in the world in everything including quality of life, entertainment, sports, education, fashion, services, infrastructure, life style, knowledge and opportunities. They also need to be provided with appropriate employment opportunities matching with their qualification, skills and talent.  This is a tall order for the country.  We can probably analyse and come up with possible ways of meeting this challenge. 

Research, Innovation and Technology – key drivers:

When one looks at any component of life today and in future, we see it is dominated by technology. There is a requirement  to apply latest of technologies to provide drinking water, quality education, efficient transportation, clean energy, nutritious food, sustainable agriculture, well organised airports, safe railways, indigenous  medicine, ports with no waiting periods, affordable healthcare, intelligent  textiles, world class sports and latest fashion. Everything requires support from technology to get the best out of the system.  Even a simple kitchen of a housewife is full of latest technologies comprising of microwave oven, induction heater, high speed blender, fuzzy logic based fully automated washing machine, robots based mopping unit, intelligent air conditioner etc.

It is now well established that research-innovation-technology-production-marketing-wealth generation-employment is the continuous chain in the economy canvass.  While marketing, production and business development do result in wealth generation and employment to the youth, it is research, innovation and technology development that make a big difference in this competitive world.  Creativity and innovation take place in the first two stages.  The return on investment would be highest if the stages of innovation and research are handled intelligently, uniquely and with originality.  Let us look at research independently.  There are two types of research, fundamental and applied. 

Fundamental Research:  

The fundamental research is the basic research that needs to be carried out in any scientific area, probably without an application in mind.  It is a blue sky research mostly which get generated from pure academicians in the Universities. Of course there are Government research laboratories who can also contribute to fundamental research.  Today there is a lack of credibility perceived in the University system and frequent doubts get expressed whether Universities are capable of carrying out fundamental research to success. So, many Government laboratories and even some private R&D centres try to take up fundamental research.  But this model needs to change.  All fundamental research should be assigned to Universities all over the country.  The biggest and the strongest reason for this is the continuous flow of young creative minds in the form of Post Graduate students and research fellows.  This luxury cannot exist anywhere else.  Therefore fundamental research should also be fully supported to ensure break - through research output.  Universities should be advised and encouraged to carry out result oriented research and patent oriented research rather than paper oriented research. There should be well-defined monitoring system for systematically and effectively taking the research forward.  Nearly 80 to 85% of the research should be bottom-up from the University system. This bottom-up or blue sky approach balance can be synergized with a top – down directed research, aligned to national requirements and objectives.  The academia should also be encouraged for global networking, free interactions and peer reviews.  The output of the research content should be in the Technology Readiness Level (TRL) 1-3.  

Applied Research: 

Currently most of the Applied Research is being carried out in national laboratories and a small percentage in R&D centres belonging to the private industries. Sometimes, even Universities are tasked to carryout short-term applied research.  Most of the applied researches are through the top-down approach in order to contribute to realisation of systems and products.

Percentage of GDP: 

 
As is well known, Government of India is spending nearly 0.9% of its GDP for supporting both fundamental and applied research.  This is considered to be abysmally small for a developing nation while an optimum percentage would be about 3% of GDP and minimum required at this stage is quoted to be 2% of GDP.  For the last 10 years, Government of India has been assuring the country that, it will increase the funding to 2% from the existing 0.9%.  However, in the last Science Congress, Prime Minister of India announced that private industries should contribute towards R&D for making up the deficit.  Now it is not known whether industries were consulted at any stage and what is their reaction or views.  Neither the issue of how will private industry invest and what assurances could be given to encourage this investment is addressed. However, in most of the developed countries, private industries are easily investing 5 to 7% of their annual turnover in R&D every year.   Even in India some of the good private industries do this.  

Assuming that somehow the country will be able to put in 2% of GDP into research (both fundamental and applied) then India can do a lot.  The results of the research would be taken into TRL 3 – 6.  There will be maximum opportunities for incorporating innovations.  Synergy between University systems – R&D centres – industry would become possible.

Notwithstanding all this, Government should be prepared to fund high cost national level R&D programmes which cannot be funded by any private industry.  This includes major programmes like regional transport aircraft, gas turbine propulsion for aircraft, ship building, hypersonic cruise planes and high speed trains.  In fact these are national imperatives and R&D cost should be accordingly seen as a necessary long term investment by the country rather than calculating short term ROI ( Return On Investment).

Clustered Funding :  

 While the fundamental and basic research can bring out discontinuous innovations, the applied R&D will be delivering incremental innovations.  Both are required for sustained growth of technology and economy.  In fact, I have made a suggestion that all the research, innovation and technology development can be funded through a Government mechanism in a mode called “clustered funding”. This is different from what is being done in France where most of the R&D is done in industries. In this mode all the developmental activities would be divided into designated multi disciplinary areas and aligned to national objectives.  These areas may run into several dozens and may include topics like Sensors, Bio-energy, Instrumentation, MEMS devices, Nano Technology applications, Nano-bio implementations, soft computing, Cyber security, Cryptology, Meta materials, Cognitive radios, Imaging radars, Hypersonic cruise vehicles, Green solar energy Functional textiles, Self healing networks, Self repairing structures etc.,   Each topic can be assigned to a  cluster formed out of a few Universities, a few industries and a few R&D Centres all located in the same geographical location for ease of technical and human interactions and experimentation. Such clusters can be scattered all over the country matching with their capabilities.  It is essential that some knowledgeable body carries this mix and match of R&D challenges (including technology development) and cluster capabilities.  

For example Anantapur can be the hub of a cluster for green solar energy. Now Solar energy generation based on Silicon polycrystalline cells are really not all Green if one includes energy consumed to produce the solar panels. Even then efficiency is below 20%. It is time to do research on how to capture and exploit complete band of solar radiation and convert into electrical energy without using photovoltaic cells and still achieve very high efficiency of, say 70%.  For such an effort, a green solar energy cluster can be formed involving a few Universities around Anantapur, related industries and Govt./Pvt. R&D labs.  These clusters are to be fully funded and effectively monitored by a professional body.  This mechanism and process corrects the current model of Government funding hundreds of Universities all over the country in many areas in a thinly distributed pattern with hardly any monitoring and/or accountability. Then, such a funding becomes sub critical for all the recipients and hardly any tangible output comes out other than papers and conferences.  

Technology Growth: 

 
Now let us come to the TRL levels beyond six which can only be realised by industries.  The industries have to carry out the engineering tasks and bring out the products and processes and systems.  They are the real wealth generators and employment providers.  The industries should concentrate on this phase and outsource all the basic research to University system. As far as applied research is concerned, they can carry out within their framework or in collaboration with R&D establishment outside their frame work and using consultancy from Universities.

National Effort:

Probably the model envisaged above may bring out the best in the country from Academia, R&D laboratories and Industries.  There should be a national level co-ordination between this setup and the policy making body i.e., Planning Commission of the country.  I am sure Jawaharlal Nehru Technological University Ananthapur would be a part of this mega effort and contribute to nation’s wealth and glory. 

I take this opportunity to greet the fresh Graduates, Post Graduates, Research Graduates, their parents and family members on this momentous occasion.  I also would like to congratulate the Vice Chancellor, JNTU Anantapur and his entire team for such a grand ceremony.

Jai Hind.
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