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FOREWORD

Dr. Harsh Vardhan
Hon’ble Union Minister

For Science & Technology and
Earth Sciences

NDIA’S progress in the field of science and technology

has been exponential during the last four years and the

R&D work has addressed many of the problems the
society is facing now. Science is now regarded as one of the
most powerful instruments of growth and development.
India is ranked sixth globally in the number of scientific
publications and ninth in the number of patents filed.

The increase in the budget allocations to both
the ministries have once again reiterated the present

Government’s intent and resolve to give full support to
Science and Technology endeavours for the cause of national development.

It gives me great pleasure, therefore, to dedicate this document that consolidates the achievements of
the Ministry of Science and Technology and the Ministry of Earth Sciences during the past four years. Several
scientific and technological developments have touched the lives of common people in the last four years.

The Ministry of Science & Technology and the Ministry of Earth Sciences have aligned several of their
programmes with the Government of India’s ambitious national missions such as Swachh Bharat, Swasth
Bharat, Startup India, Make in India, Skill India, Digital India, Doubling Farmer’s income etc. During the last
four years, both the ministries have developed more and more synergy and started working together for
addressing common areas. The mission launched by both the ministries are a judicious mix of fundamental
and application science, which include Cyber-Physical-Systems, Supercomputing, Aroma and Medicinal
Plants, Sickle cell anemia and Biopharma etc.

Both the ministries have several initiatives for facilitating the farmers and farming activities to improve
crop productivity. Several new varieties of resilient crops with improved yields have been developed. Agro-
meteorological advisories are being provided to farmers which benefits them in their day to day farming
operations. During 2018-19, these advisories will reach 40 million farmers from the present 24 million.
Similarly, the ‘Biotech Kisan’ is another such initiative which is assisting farmers in |15 agro-climatic zones.



The Aroma Mission for cultivation of aromatic plants has benefitted thousands of farmers. Biotechnological
interventions have been introduced to improve soil fertility and biological health for high crop productivity

Ministry of Science Technology has been supporting and engaging in Research & Development for
economic, efficient and environmentally safe energy generation and management. R&D activities have also
been promoted with an aim to provide safe drinking water at affordable cost and in adequate quantity using
appropriate Science and Technology interventions evolved through indigenous efforts.

The Ministry of Science & Technology has played a major role in building the Startup innovation
ecosystem by supporting innovation research, technology development and product commercialization.
There have been major programmes to support the incubation facilities across the country and work with
institutes and universities to link them with the Startup and industry.

The Ministry of Earth Sciences has improved the quality of weather, climate, ocean, coastal and
seismological services over the last four years. Under the Monsoon Mission, the Ministry of Earth Sciences
developed the capability of generating high-resolution weather and climate forecasts including monsoon
and tropical cyclones using advanced dynamical models.

The Ministry of Science & Technology has undertaken several initiatives that are people-centric and
boost the income of farmers, as well as generate jobs for the socio-economic development of the North-
Eastern region.

In this report, the details of achievements made by the Ministry of Science and Technology and Ministry
of Earth Sciences in 17 different important themes are elaborated. Both the ministries are fully committed
to harness science and technology for the socio-economic and inclusive development of the country.

Jai Hind

(Dr. Harsh Vardhan)
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INTRODUCTION

HE role of Science and Technology in a nation’s development is all pervasive. Performance of all

sectors like Industry, Agriculture, Health, Energy, Water, etc. is critically linked to science and

technology inputs and interventions. In essence, S&T has the potential to transform each of these
sectors of economy and improve the living conditions of millions of our countrymen.

Ministry of Science & Technology and Ministry of Earth Sciences cover a very large canvas of R&D
from the mysteries of the deep oceans to the Universe. The range encompasses grassroots innovators
to top class scientists. The S&T activities impact right from a farmer in a remote corner of the country to
sophisticated industries such as aerospace.

To cater to such a large audience, it is necessary that adequate investments are made in scientific
research, innovation and technology development. The present Government has consciously given a boost
to investment and provided higher allocations for science, technology and innovation promotion. The
budget allocation for the Department of Science and Technology for five financial years starting from 2014-
I5 to 2018-19 was X19764 crores which is a whopping 90% increase over the preceding five years (2009-
10 to 2013-14). Similarly, there was an increase of 65% for the Department of Biotechnology; almost
43% increase for Council of Scientific and Industrial Research, and 26% increase for the Ministry of Earth
Sciences during this period.

S&T investments in India are yielding impressive results. India’s 6th position in the world in scientific
publications ahead of France, Spain and Italy is one such indicator. India’s growth rate of scientific publications
is around 14% as against the world average of 4%. India is positioned 3rd globally in nanotech research,
which is another healthy sign of our capability in cutting edge areas of science and technology. The Council
of Scientific and Industrial Research (CSIR) ranks 9th in the world among the 1207 government institutions
in the Scimago Institutions Ranking World Report 2017.

The discovery of Gravitational Waves in 201 7 has been hailed worldwide as one of the most fundamental
scientific discoveries in recent times. It is a matter of great pride that 40 scientists from |3 Indian institutions
are part of the LIGO-Virgo discovery paper published in Physical Review Letters. Scientists from two
autonomous institutions of S&T Ministry viz. Indian Institute of Astrophysics, Bengaluru and Aryabhatta
Research Institute of Observational Sciences, Nainital contributed to this fundamental discovery. Our
Government has approved the planned LIGO-India detector to be funded by the Department of Atomic
Energy and the Department of Science & Technology.

S&T manpower is the foundation on which the edifice of Research and Development is built. During the
last four years, enhancement of capacity building of scientists, teachers, young researchers and attracting
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talented students to the study of science and making careers in R&D has been pursued very vigorously.
The Department of Science and Technology and Department of Biotechnology are the two major players
contributing nearly 66.4% of the extramural R&D support in the country.

Several new schemes have been launched to encourage and attract the scientific community to engage
in R&D activities. Some of these new schemes are: Early Career Research Award; National Postdoctoral
Fellowship (N-PDF) Scheme; Overseas Visiting Doctoral Fellowship; SERB Distinguished Investigator
Award (SERB-DIA); Visiting Advanced Joint Research (VAJRA) Faculty Scheme, and Teacher Associates for
Research Excellence (TARE).

During the last four years, many S&T activities have been realigned. Now, there is a judicious mix
of fundamental science and application science. This year’s budget announcement on Mission for Cyber-
Physical-Systems is one such example of application science. Mission based projects on Supercomputing,
Aroma, Sickle cell anemia, and Biopharma are some illustrative examples of application and solution science
initiatives. The list of such initiatives is very large.

Innovation and start-up activities have received a big support during this period. Business incubation
facilities have almost been doubled. During 2018- 19 itself, |5 new Biotechnology Incubators and 15-20 new
Technology Business Incubators will be established to incubate start-ups. Biotechnology Industry Research
Assistance Council (BIRAC) alone would support 3000 additional start-ups next year. In the innovation
chain, MANAK (Million Minds Augmenting National Aspiration and Knowledge) is another new initiative
to broaden the base of our innovation pyramid to produce future entrepreneurs in large numbers. The
programme has been targeted to encourage children to visualise needs of the society and inspire them to
devise innovative solutions — | lakh top ideas from school children will be awarded every year.

Any S&T intervention that facilitates farmers and farming activities to improve crop productivity makes
a huge impact on rural economy. Agrometeorological advisories to farmers is one such mechanism that
benefits them in their day-to-day farming operations. During 2018-19, these advisories will reach 40 million
farmers from the present 24 million level. Biotech Kisan is another such initiative that is assisting farmers
in 15 agro-climatic zones. Similarly, thousands of farmers are getting benefitted under the Aroma Mission
for cultivation of aromatic plants. Pt Deen Dayal Upadhyay Vigyan Gram Sankul Pariyojana for integrated
development of cluster of villages in Uttarakhand through S&T interventions utilising local resources and
local skills to provide opportunities of better livelihood at the local level is another example of a project
targeted to benefit the common man.

Water Technology Initiative promotes R&D activities for providing safe drinking water at affordable
cost and in adequate quantity using appropriate S&T interventions evolved through indigenous efforts. |74
R&D Projects addressing 20 site-specific challenges covering around 400 habitats across 23 states have
been supported. Several affordable technology solutions have been demonstrated and deployed in the field.
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Energy remains a critical factor in the socio-economic development of our country. Now there is
a growing need for generating more and more clean energy. Programmes like Clean Energy Research
Initiative are aimed at producing clean and green energy. Several technologies have been developed by the
CSIR such as coal dust collecting and briquetting system, Solar Power Tree, Novel Hydro-electric Cell, etc.
The country’s first Second-Generation (2G) Ethanol plant has been formally inaugurated and subsequently
transferred to Bharat Petroleum Corporation Ltd. (BPCL) and Hindustan Petroleum Corporation Ltd.
(HPCL) to build commercial scale biomass ethanol plants based on the home grown technology developed
under a project of the Ministry.

Tremendous success has been achieved during the last four years in fulfilling the dream of Swasth Bharat.
The first indigenous low-cost Rotavirus Vaccine from an Indian strain was launched by the Hon’ble Prime
Minister in 2015. This will save lives of millions of children from diarrhoea. Anti-diabetic herbal formulation
viz. BGR-34 developed and approved by the Ministry of AYUSH and licensed to a pharmaceuticals company
for commercialisation has been ranked |4th among 6367 drugs launched in Indian Pharma market in the
last two years. A large number of drugs, diagnostic kits and healthcare products have been developed and
transferred to industry for commercialisation in the last four years. A new programme on Science and
Technology of Yoga and Meditation (SATYAM) has been launched to rejuvenate deeper scientific research
in yoga and meditation — 60 R&D projects have been supported to address issues related to study of several
practices of Yoga & Meditation to treat various diseases.

S&T collaborations with the best in the world benefit immensely our scientific community and
R&D institutions. The Ministry being the nodal agency in the country for International S&T Cooperation
agreements has vigorously pursued intense S&T engagements with the relevant countries to enhance our
S&T capacity and capability. Some noteworthy international collaboration during the last four years are:
India becoming a partner in the LIGO project for gravitational wave detection with agreement to set-up
the detector station in India; India becoming an Associate Member State of CERN; Establishment of India-
Israel Industrial R&D and Technological Innovation Fund (14F) of US $40 million; Newton Bhabha Fund —
initiated with UK; Launch of India-Canada Centre for Innovative Multidisciplinary Partnership to Accelerate
Community Transformation and Sustainability (IC-IMPACTS) programme; etc.

The present report highlights some of the major achievements of the Ministry of Science and Technology
and the Ministry of Earth Sciences during the last four years. Activities under several other new initiatives
towards Make in India, Digital India, Swachh Bharat, etc. initiated during the last four years have been briefly
described in this booklet. It is hoped that the present report will be useful for the masses to appreciate the
efforts made by both the ministries which are engaged in finding affordable solutions to problems being
faced by the masses.






