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 The 1st meeting of the Prime Minister’s Science Technology and Innovation Advisory 

Council, chaired by Professor K. VijayRaghavan, Principal Scientific Adviser to the Government of 

India, was held on the 9th of October, 2018. The list of participants is at Annexure I. 

 

 In his opening remarks the Chair noted that the Council’s role as approved by the Prime 

Minister can be placed into three distinct categories: Enable, Empower and Execute. Specific steps 

taken by the government have resulted in the ships of science now pointing in the same direction 

and sharing a common purpose. We now have to make sure that the fleet moves forward with 

effectiveness and speed. He therefore requested the Council members to provide 

recommendations along with a clear implementation plan for execution of each of the agenda 

items to be taken up in this maiden meeting of the PM-STIAC.  

 

 Dr. V.K. Saraswat in his remarks expressed that the pursuit of science and research should 

aim both at creating new knowledge and in using this knowledge effectively to address the 

impending societal and technological needs faced by the country. The bottom-up efforts to 

nurture individual excellence should be supported along with a top-down mission mode 

approach to meet unmet technological challenges of the country through close inter-ministerial 

coordination must be simultaneously adopted.    

 

 Thereafter each agenda item (Annexure II) was presented by an invited expert followed 

by discussions, which led to specific recommendations:  

 

(i) Stimulating investment in Scientific Research, Technology Development, Innovation 

and Commercialisation   

 

India's total investment in R&D, measured in terms of Gross Expenditure on R&D (GERD), has 

tripled in the last decade but as a percentage of GDP, public expenditure on research has been 

stagnating at 0.6 to 0.7%. This is low compared to other innovative and developed nations such 

as Israel (4.3%), S. Korea (4.2%), US (2.8%) and China (2.1%). To accelerate the pace of scientific 

discovery, innovation and technology development, the national R&D expenditure should be 

targeted to reach at least 1.5% of the GDP over the next 5 years by upscaling the financial 

allocations from both government and private sector. 

 

Action Points: 

(a) Stimulate private sector investment in R&D by mandating a minimum percentage of revenue 

on a sectoral basis as R&D investment by medium and large industries. DIPP may be approached 

to take this up with industries as a part of the new industrial policy under formulation. 



 

(b) Incentivise R&D investment by small and medium enterprises by continuing weighted R&D 

tax deduction provisions beyond March 2020. To be taken up with Finance Ministry. 

 

(c) The types of R&D funding activities eligible under CSR policy be expanded for allowing 

contributions to publicly funded academic and R&D institutions. To be taken up with Commerce 

Ministry. 

 

(d) The line ministries and infra-structure ministries may be mandated to invest at least 2% of 

their budget for research and innovation grants. 

 

(e) Line ministries can provide R&D grants on 50-50 model to industry for undertaking 

technology development challenges as per needs of the respective ministry. 

 

(f) Keeping in mind that basic research is pathway to technological development, there is an 

immediate need to reassess central allocation for extramural research (EMR) funding with at 

least two-fold increase in EMR funds for all scientific departments.  

 

(g) To stimulate funding of research and innovation by the States, centrally sponsored schemes 

on a centre-state partnership model be recommended to the 15th Finance Commission. 

 

Recommendations: 

(a) The 2% fund allocation for R&D by line ministries should be guided by a clear framework on 

both purpose and process. The funds should be allocated for research directed towards providing 

solutions for technological challenges to be identified by the respective ministry.  A central 

implementing agency (like N-SERB) can be used by all the line ministries for implementing such 

projects through academia-industry collaboration model.  

 

(b) There should be a user driven creation of market forces by government regulations so that 

knowledge generation and innovation is encouraged by the line ministry and the prospective 

consumers. 

 

(c) In order to bridge the gap between research and translation that stimulates the innovation 

eco-system, the focus should be on building design capability/design houses in the country’s 

scientific work force. 

  

(d) A systematic initiative should be launched to support an ecosystem which nurtures and 

inculcates research and innovation at the State Universities and Colleges. This should be done by 

research-based education system in undergraduate courses. 

 

(e) The State S&T councils, majority of which are sub-optimally functioning or non-functional, 

need to be revamped and revitalised through Centre-State partnership schemes.  

 

 

(ii) The Quantum Frontier   

 

The control of the quantum mechanical systems with large number of degrees of freedom is one 

of the great contemporary challenges today in fundamental science and in technology. Building 



competence in the quantum frontier is emerging as essential to national security and economic 

well-being with breakthroughs in quantum computers, quantum chemistry, quantum 

communication, with design of new materials, quantum sensors and quantum cryptography. 

Investment should be balanced with constant critical examination of whether current promises 

are being met. 

 

Action Points: 

(a) In order to thrust India’s efforts to achieve excellence in the fields of quantum materials and 

quantum computing, a 5-year national action plan with dedicated funding to be formulated by 

O/o PSA and NITI Aayog was proposed.  

 

(b) DRDO is preparing a report from a recently held workshop in the field of quantum computing. 

The inputs from this documentation can be used to develop an integrated national plan of action 

in consultation with ISRO, DRDO, DAE, DST, MEITY, Indian Statistical Institute and Industries.  

 

Recommendations: 

 

(a) Build centres that crystallise around the few high-quality researchers in this area in India. A 

quantum computation-based centre was proposed in Mumbai (where institutions such as TIFR 

or IIT-Bombay) are located and a quantum matter based centre was proposed in Bengaluru 

(where institutions such as the Indian Institute of Science, the Raman Research Institute, 

International Centre for Theoretical Sciences of TIFR are located). 

 

(b) Create a vibrant research environment supported with flexible funding system that is able to 

quickly nurture critical mass (at least 50 scientists) of trained manpower which is currently 

suboptimal in the country. 

 

(c) In order to leap forward, leverage international collaboration including the involvement of the 

diaspora. This will help the program to remain contemporary and relevant. 

 

(d) It was suggested that scientists should start exploiting open source quantum computers such 

as those developed by Intel and IBM. 

  

(e) This field of work requires long-term R&D commitment and support, regularly evaluated, as 

extensive theoretical and experimental research is needed for technological breakthrough to 

happen.   

 

(iii) Deep-ocean exploration mission, including a deep ocean marine-biology and 

biotechnology 

 

Oceans are an important part of our planet’s ecosystem and of our lives. They also have a key role 

to play in atmospheric, weather and climate patterns.  Yet, the oceans remain relatively poorly 

studied. In India, current research of oceans is substantially confined to coastal and shallow 

waters while the deeper realms remain largely unexplored. Changing climate and increasing 

demand on food and minerals demand the exploration, understanding and sustainable use of of 

the deep sea. This scientific quest will need specialised technology, which is not commercially 

available.  

 



To take India to the forefront in deep-water science and technologies, it was recommended to 

take forward an ‘Deep Ocean Mission steered by the Ministry of Earth Sciences. 

 

Acton Points: 

(a) A national Deep Ocean Mission to be formulated and implemented by the Ministry of Earth 

Sciences (MOES), with inter-ministerial and inter-institutional participation, involving policy 

makers, industry, academia and research organisations as partners. 

 

(b) The deep ocean mission would focus on R&D efforts leading to technology development in 

major areas such as underwater crewed vehicles and underwater robotics, development of 

technologies for deep sea exploration. These technologies will be used, for example, for 

exploration of deep-sea biodiversity, for conservation and sustainable use of the oceans, 

development of ocean climate change advisory services, offshore desalination using energy from 

ocean thermal gradients etc.  

 

(c) MoES to speedily submit and process a detailed proposal for approval of the government, with 

a 5-year implementation period with adequate budgetary provisions. The Department of 

Biotechnology’s NEEL effort should be integrated into the proposal. The mission should have a 

common high-level mission directorate. Flexibility in component-management of the mission in 

different ministries is needed but should not dilute a rigorous overall management, if the Deep 

Ocean Mission to be akin to an ‘ISRO’ in purpose and effectiveness.  

 

Recommendations: 

(a) A Mission Mode is essential for the best dividends.  Focused ‘top-down’ and bottom-up’ plans 

with adequate resources are needed. Result-oriented collaborative projects rather than a 

fragmented collective of locally-distributed programmes at the Department/Ministry levels. 

 

(b) Integration of the ‘Neel’ effort of the Department of Biotechnology on exploration, 

understanding and conservation of marine biodiversity; inclusion of ICAR in a deep-sea 

sustainable fishery program; integration of the desalination project with the national ‘Sagarmala’ 

project for ensuring water security; and rapid deployment of the MNRE led offshore wind energy 

technologies; are all necessary.  

 

(c) Development of ocean habitats as option for protection of strategic assets; CO2 sequestration 

in the oceans; development of surface to underwater communication systems; mitigation of 

marine pollution; exploration of strategic minerals such as rare earth elements, lithium, cobalt, 

nickel and manganese which are likely abundantly available in the Indian ocean and are crucial 

resources for battery and other technologies may be included in the mission. 

 

(d) All of the above requires the mission directorate to be nimble and co-ordinated. Focused 

leadership, that integrates multiple levels and approaches, must be ensured.  

 

 

(iv) Making science accessible in Indian languages through machine and human 

translation 

 

Making science and engineering as well as other branches of knowledge available in Indian 

Languages (ILs) is the need of the hour for the Indian education system, both formal and informal. 



Such an initiative will help to expand the outreach of the education system including scientific 

research to every corner of the country, to enhance the comprehensibility of e-learning apps and 

course-ware and the huge amount of study material available on the internet. The technology 

areas involved here are automatic machine translation (for translation between English and ILs 

and between ILs) and speech processing (for text-to-speech and speech-to-text conversion). The 

comprehensibility of automatic translation can be enhanced by human post-editing which will, in 

turn, open up tremendous employment opportunities for the country’s vast human resource.  

 

Action Points: 

(a) With the availability of technology and manpower today, the goal of translation of science 

education materials and scientific publications into ILs is proposed to be achieved through a 4-

year plan, with required budgetary resources as a part of the national translation mission to 

enhance access, opportunity, and overcome barriers of language. The project could be steered by 

MEITY, MHRD and DST, with MEITY or MHRD leading the co-ordination. 

 

(b) The technology components of the project would include, translation of e-courses from 

English to ILs using human aided machine translation in an incremental and phased manner; 

technology development for text-to-speech systems; and technology development for speech-to-

text or automatic speech recognition systems. 

 

(c) MHRD and MEITY should formulate a forward looking proposal speedily and a structure for 

its implementation.  

 

Recommendations: 

(a) Partnerships with tech companies which have made significant advancement in the field of 

translation will be beneficial and could be considered. 

 

(b) Build a sustainable ecosystem for start-ups for rapid development and deployment of 

machine translation technology. 

  

(c) Initiative is a good candidate for crowd-source funding and hackathons. 

  

(d) This initiative should be extensively used as a skilling program for the human resource 

deployment in the country.  

 

(e) Voluntary involvement of the general public and scientific community should be encouraged 

by announcing prizes for translation of non-copyright scientific material in IL’s for rapidly 

populating social media platforms. 

 

(v) Research, development and innovation towards making India a leader in Electric 

Vehicles   

 

Electric Vehicles (EVs) are emerging as viable alternative to internal- combustion vehicles with 

nearly four-fold better energy efficiency, better reliability due to fewer moving parts and with 

batteries becoming significantly cheaper. Also given that India is importing most of its crude oil, 

coupled with increase in levels of air pollution, electric vehicles are a major component of India’s 

mobility plans. With India having unique requirements, efforts should be directed at the 2 and 3 

wheelers sectors and towards public transport, such as buses. 



 

Action Points: 

(a) With a vision to make EVs and its infrastructure economically viable in India, it was proposed 

to push R&D and innovation with: 

 

Short-term goals: for which R&D grants should be provided for product development which could 

commercialise in 2-3 years. R&D should be focussed on electric motors and controllers, DC-DC 

converters, EV chargers, power brakes, communication protocols, etc. 

 

Mid-term goals: (3-7 years) R&D would be required on electric power grid to supply power to the 

charging stations. 

 

Long-terms goals: for better performance of batteries and alternate fuel options like hydrogen 

fuel-cells should be targeted in long-term R&D. Another goal should be the strengthening of the 

power electronics industry in India. 

 

(b) A clearly defined R&D strategy for the above may be developed by DHI and DST (under the 

FAME-II mission) and closely monitored. 

 

Recommendations: 

(a) There should be one nodal centre in the country for EV technology R&D with participation of 

multiple labs and industries. 

 

(b) The UK catapult model could be adopted to bring in the industry and steer this initiative in 

mission mode manner. 

 

(c) Necessary government policy and regulations for stimulating adequate market forces 

specially in 2- and 3-wheeler segments should be enunciated. 

 

(d) This program is a great opportunity to strengthen the electronics industry in India. A centre 

for power electronics should be simultaneously established. 

 

(e) Focus should be directed on GaN technology development which is a key component of power 

electronics. 

 

(f) Involvement of oil sector enterprises should be initiated as they have stake and expertise in 

alternate energy systems and battery technologies. 

 

(g) Developing standards and regulations for battery safety and design for Indian needs through 

R&D should be a focus. 

 

(vi) BioScience Mission for Precision Health and Optimal well-being   

 

When environmental factors are very similar or identical, genetic diversity is a major cause of 

differences in susceptibility to and protection from diseases, differences in response to 

medication and of variation in normal characteristics. These provides opportunity for ‘precision 

health’ measures for the Indian population through an understanding of genome diversity and 

genomic-environmental interactions in precipitating and controlling disease. Such a system will 



ultimately improve the quality of life by directly impacting, by value addition, on the national 

health delivery mission. 

 

Action Points:   

(a) The BioScience Mission for precision health and optimal well-being will have a large-scale 

human genome sequencing effort, a Bio-bank, the following cohorts of individuals to map their 

health and disease. This mission should be developed by the Ministry of Science and Technology 

(the Department of Biotechnology, the Department of Science and Technology, and The Council 

for Scientific and Industrial Research), the Indian Council for Medical Research and the Ministry 

of Health.   

 

(b) The Mission should achieve the goals of ‘precision’ healthcare with well-charted delivery to 

patient timelines. The deeply interlinked broad tasks covering will include the whole-genome 

sequencing of large and well-chosen set of individuals from prospective- and disease- cohorts, 

chosen to represent geographies and ethnicities; a hub- and spoke- Bio-bank and strong data-

science capability 

 

(c) The bio-bank, cohort studies, genome sequencing and data analysis etc, are not separate 

projects. They are one mission with components. It is imperative that all science agencies work 

together and in close collaboration with the ‘delivery’ end, i.e. the Ministry of Health. 

 

(d)  A co-ordinated mission proposal should be speedily formulated. Departments of 

Biotechnology, Health Research and Scientific and Industrial Research; and the Ministry of Health 

should present one joint outline of the mission proposal to Member Science NITI Aayog and the 

Principal Scientific Advisor within one month (end of November 2017). The full proposal should 

be speedily formulated upon approval.  

 

 

Recommendations:  

(a)  Standard norms for data collection, collation and ethical guidelines and regulations for data 

usage needs to be formulated and built into the national data and privacy rules/laws being 

formulated.  

 

(b) The UK Genome Medicine Centres linked to their NHS is an exemplary model which can be 

examined for creating spatial model for India along with ethical guidelines for data usage and for 

delivery into the health system. 

 

(c) New Technologies for rapid sequencing of genes should be developed as an independent R&D 

effort (DST, DBT, CSIR) 

 

(d) Societal issues and national security aspects (disease surveillance) connected with the use 

and deployment of this technology should be adequately addressed.  

 

 

(vii) Indian Biodiversity: Its characterisation, preservation and sustainable use 

 

India is rich in biodiversity with 4 out of the world’s 35 hotspots of biodiversity and as one of the 

17 megadiverse countries of the world. Environmental degradation leading to decline in the 



biocultural heritage has direct impact on food security and human health and ultimately socio-

economic development. Biodiversity-science and the study of its links with society will be critical 

in improving the health of our environment and our health, in sustainable economic development, 

in agricultural production, mitigation of climate change, and in disasters prevention and 

management.  

 

Action Points: 

(a) The effort to link biodiversity to human well-being is to be achieved through a national 

mission mode by documenting and monitoring India’s biodiversity. 

 

(b) This can be steered by MOEF & CC (with DBT, ICAR, ISRO, CSIR and DST) with the active 

involvement of citizenry and student community.   

 

(c) The salient outcomes of the proposed mission would include, a comprehensive documentation 

of India’s biodiversity including cultural and traditional practices; assessment of conservation 

status of India’s biodiversity; development of human resource adept at handling of environmental 

data for monitoring of biodiversity; and enhanced agricultural production and livelihood security. 

 

(d) MoEF &CC to work with the biodiversity research community, the Wildlife Institute, the 

Botanical Survey and the Zoological Survey for formulate a mission programme along the above 

lines. 

 

Recommendations: 

(a) It was suggested building mechanisms for bio-defence by means of timely detection of 

epidemics through a nationwide network of sensors. 

 

(b) R&D efforts should also be directed towards monitoring zoonotic disease ecology and 

breakouts, especially in hot spots.  

 

(c) Digital tools like use of AI, drones and space-based technologies should be leveraged. 

 

(d) To sustain the mission, concerted efforts towards human resource development and capacity 

building in biodiversity science should be factored in. 

 

(e) Organisations like Botanical Survey of India (BSI), Zoological Survey of India (ZSI), Forest 

Research Institutes should be revitalised and entrusted as lead partners in the mission.  

 

(viii) Linking successes of science technology and innovation to commercialisation and to 

society   

 

India is at the cusp of unprecedented change with 16 unicorns, magical start-up fever, coupled 

with a growing S&T prowess supported and nurtured by the government over the years. With a 

vision to transform India to a knowledge economy led by research and innovation, it was 

proposed to launch a new initiative, called AGNIi, Accelerating Growth for New India’s Innovation. 

AGNIi is a spark to light that fire that can bring the scientific and technological outputs from R&D 

institutions and academia to the market place through a hand-holding process that will rapidly 

foster an eco-system of innovation leading to techno-entrepreneurship. This will help to 



accelerate the rate of commercialisation and adoption of new technologies as more institutional 

research finds its way to the people and the market.   

 

Action Points: 

(a) Launch of AGNIi as a coordinated initiative with the main focus of translation of R&D output 

to a commercial product.  

 

(b) To ensure responsibility and guidance at the highest level and full flexibility in its operation, 

it will be managed under the leadership of the Principal Scientific Advisor, with the PSA and the 

Cabinet Secretary at the apex.  The implementation and execution will be by Invest India.  

 

Recommendations:  

(a) A focussed effort by the AGNIi team to create a dynamic web portal showcasing patented, 

ready-to-transfer technology from various labs and independent innovators. 

 

(b) Increase industry engagement for knowledge exchange and interactions to help find the most 

suitable match between the industry and product development to yield the desired economic 

value out of the research output. 

 

(c) AGNI should facilitate the seamless handholding of industry, with R&D institutions and 

academia to facilitate commercialization. 

 

(d) Influence policy-making arms to alleviate difficulties in technology transfer including framing 

regulations that provides preferential access to any sponsored innovation to the market. 

 

(e) Enable capacity building for innovators by linking them to training and mentoring 

opportunities to promote spin-off technology enterprises. 

 

(f) AGNI should also focus significantly on scaling growth of firms that can spawn start-up 

enterprises around them.  

 

(ix) Accelerating research and development in Artificial Intelligence   

 

Artificial Intelligence (AI) refers to the ability of machines to perform cognitive tasks like thinking, 

perceiving, learning, problem solving and decision making. A national strategy document 

prepared by NITI Ayog was presented which aims to leverage AI for economic growth and social 

development of the country. With this vision, the AI strategy will focus efforts that are envisioned 

to benefit India most in solving societal needs in domain areas of healthcare, education, 

agriculture, smart cities and infrastructure, including smart mobility and transportation.  

 

Action Points: 

(a) Research capabilities in AI is the cornerstone of leadership aspirations in both core and 

applied research. The strategy paper proposes a two-tiered structure to address India’s AI 

research aspirations by establishing Centres of Research Excellence (CORE) focused on research 

that can push technology frontiers through creation of new knowledge; and International Centres 

of Transformational AI with a mandate of developing and deploying application-based research 

through private sector collaboration. Devise mechanisms and modalities with timelines to 

establish the R&D Centres.  



 

(b) Develop a national R&D implementation plan for embarking on a directed research and 

innovation programme portfolio in consultation with all stakeholders as identified by NITI Aayog. 

 

Recommendations: 

(a) Enunciate policy framework that enables an AI compliant market which stimulates industry 

to invest and enter in the AI domain. 

 

(b) Data is the fuel that drives any AI system. Generation, protection and usage of data should be 

empowered through adequate policy and regulatory framework.  

 

(c) Each ministry should be tasked to identify areas where AI may be gainfully employed as 

effective technological tool to enhance outcome metrices including future skilling requirements. 

 

(d) A two-way approach was suggested where the educational institutions can be mandated with 

development of building blocks for AI (pedagogy and human capacity) and R&D institutions can 

be mandated to build systems employing AI. 

 

(e) The DST piloted R&D initiative on a connected Cyber-Physical System along with the national 

Super-computing mission should be best leveraged to address the R&D needs for AI.  

 

 

(x) Waste to wealth and energy   

 

India generates over 1,50,000 tonnes of municipal solid waste per day, 83% of which is collected 

and only 30% is treated. In addition, e-waste disposal and industrial sewage also pose 

considerable environmental and health challenges. Radical interventions to reduce generation 

and management of waste to control its adverse impact on health and environment is required 

for India. Its salient features would include technologies for collection, treatment, value addition, 

recovery, recycling and re-usage feeding into a circular economy paradigm.  

 

Action Points: 

(a) A significant number (about 5-10) sentinel sites should be chosen for waste/wealth projects. 

Solutions at these sites will typically involve the deployment of well-developed technologies in 

local contexts so that these sentinels can be test-beds for their use. A bidding mechanism will be 

developed to select technologies. The selection and support for the technology implementation 

at the sentinel sites will be done in partnership with relevant ministries/State governments. Once 

technologies are shown to be viable, they will be facilitated for scale-up.  

 

(b) The Implementation structure of the Waste to Wealth and Energy problem will have to start 

with a nimble structure in form of a Board (in a manner similar to how the Biotechnology Board, 

housed at the DST preceded the DBT). While, (a) above is started with the PSA’s office taking the 

co-ordination lead with MNRE and MoEF & CC, discussions on the establishing a Board or similar 

structures should be initiated.  

 

 

 

 



Recommendations: 

(a) Waste management should be focused on deriving a product out of waste, which even if not 

economically profitable in every case, should be made business-viable as this has major 

environmental benefits. 

 

(b) Power or product generated from waste should target the main objective of effective waste 

disposal only, and not the cost of power/product generated. If the cost of the derived product is 

uneconomical, it may be harnessed through government regulations/subsidies. 

 

(c) Plasma torch technology developed by BARC which does not generate any sludge can be 

employed to handle landfills for sterilisation of pathogenic human and medical waste. 

 

Conclusion  

 

 The Chairman summed up the discussions and briefed the Cabinet Secretary on the salient 

action points and recommendations emerging from the meeting. 

 

 The Cabinet Secretary in his concluding remarks pointed out that the R&D output metrics 

also needs to aim beyond the necessary ones such as quality publications and patents to a much 

broader impact by providing value additions through technological innovations leading to 

commercialization. This will help towards indigenisation of technologies, innovation in R&D, 

commercialisation of research output and finally the alignment of all research efforts to address 

the needs and wellbeing of the society. Our future metrics therefore should assess impact of R&D 

both on discovery and the knowledge economy.   

 

 The meeting ended with a vote of thanks to the Chair, all council members, Cabinet 

Secretary, special invitees and invited speakers. 

 

-------------------------------------- 

 

 

 

 

 

 

 

 

 

 

 


