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T

HE Ministry of Science & Technology and the Ministry of Earth
Sciences have notched up several successes and garnered accolades

with their path-breaking work during the last three years. It gives me
great pleasure, therefore, to dedicate this document that unveils the
achievements of the two ministries during the past three years.
With the strong realization that Science and Technology are the
key drivers for transmitting socio-economic benefits to the country,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 programmes such as Startup India, Make in India, Swachh Bharat, Skill India, Digital India, etc.
Our dedicated scientists, spanning across the two ministries, and the multitudes of laboratories spread
across the length and breadth of the country, have been working on extremely diverse problems ranging from
affordable healthcare to provision of clean drinking water, from sustainable utilization of energy to creating
wealth from waste, from farmer-friendly technologies to strategic technology to strengthen the country’s
space and atomic energy programme, and several other domains and areas.
Over the last three years, the Ministry of Science and Technology made its mark with the successful launching
of the indigenous Rotavirus vaccine in immunization, affordable and life-saving indigenous clot-buster drug
for heart disease, non-steroidal contraceptive drug for women which has been included in national family
planning programme, Science Exhibition on wheels reaching 50 lakh students, Startups impacting the Biotech
Ecosystem through BIRAC, automatic system for detection of adulteration in milk, Surya Jyoti for lighting up
homes of the poor and off-grid dwellings, installation of Asia’s largest steerable imaging telescope at
Devasthal, Uttarakhand and development of Drishti Transmissometer devices for visibility measurements at
airports, technology for US grade gasoline & high purity benzene and technology for micro crystalline wax
and paraffin wax among many others.
The Ministry of Earth Sciences has successfully provided quality weather, climate, ocean, coastal and
seismological services. 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 weather and ocean services for farmers and fishermen have also been strengthened to
reach 21 million farmers and 2.75 lakh fishermen.
Several of these programmes and their achievements have been outlined in the document; several new
schemes have also been announced. From boosting India’s leadership in the global scientific arena to providing
value-added services for the common Indian, these achievements truly span a wide range.
I take this opportunity to reaffirm the commitment of my fellow scientists and other staff to do their best in
bringing our nation to the forefront of the global scientific leadership in the coming years.
Jai Hind

(Dr. Harsh Vardhan)

Preface

YS Chowdary

Hon'ble Minister of State for
Science & Technology
and Earth Sciences

I

am delighted to present this publication, which is a joint effort
of the Ministry of Science & Technology and Ministry of Earth

Sciences to consolidate all the initiatives of high social impact
undertaken during the last three years in their respective domains,

besides their success stories and achievements during the material period.
This Government is heavily banking on the intellectual capital, excellence and dedication of our scientific
fraternity in realizing the dream of S&T-led, inclusive and sustainable development. Over these three years,
there has been a perceptible course correction in the way R&D was happening with public funds. The S&T
and R&D activities have been aligned with national priorities and flagship programmes like Make in India,
Startup India, Smart Cities, Digital India, Swachh Bharat, Swasth Bharat, etc. The Departments under these
Ministries have reoriented their focus keeping in mind the strategic outcomes with immediate effect and with
a delivery-based (short, medium and long term) vision.
Department of Science and Technology (DST) has become a strategic partner in the Thirty Meter
Telescope Programme, National Supercomputing Mission and took up the mantle of shoring up the Indian
innovation eco-system.
DBT has recently launched a new farmer-centric programme, viz., Biotech-Kisan with a major impact on
rural livelihood. DBT has also contributed immensely to vaccine development and forayed into bio-pharma
and other healthcare initiatives requiring urgent government intervention.
Ministry of Earth Sciences through its Mission mode programmes has achieved substantial improvement
in precision and quality of various services – weather, climate, ocean, coastal, and seismological.
The Ministry of Science and Technology and Ministry of Earth Sciences are fully committed to meet the
unmet needs of the society and address the unresolved issues through S&T-based solutions.
					Jai Hind

(YS Chowdary)
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Some Key Initiatives and
Achievements

The Council of Scientific and Industrial Research (CSIR) catalyses and drives sustainable socio-economic
development through application of science and technology. The role of CSIR in post-independent era
has been: building capability and capacity for pursuing R&D in cutting-edge areas; providing alternate
technological solutions when faced with unfavourable technological import regime such as in generic
drugs, agro-chemicals, specialty chemicals, etc.; providing high-end knowledge-based services to
industry and building human resource capacity for carrying out R&D in advanced areas.
Today, CSIR is an internationally benchmarked contemporary R, D & I organization. CSIR has
been ranked 12th in the world amongst the government institutions, improving its position after being
at 14th spot for three consecutive years, with an overall global ranking of 99 in the world during 2016,
according to the report of SCImago Institutions Rankings.
CSIR covers a wide spectrum of science and technology from basic research, industrial research,
technology development and translation, human resources development, maintaining the country’s
standards, protecting traditional knowledge and intellectual property of the country. The R&D activities
span across areas such as chemicals, drugs & pharmaceuticals, biotechnology, genomics, oceanography,
geophysics, nanotechnology to mining, minerals & materials, aeronautics, instrumentation, environmental
engineering and information technology. It provides significant technological intervention in many
areas with regard to societal efforts which include environment, health, drinking water, food, housing,
energy, leather, farm and non-farm sectors.
Pioneer of India’s intellectual property movement, CSIR today is strengthening its patent portfolio
to carve out global niches for the country in select technology domains. CSIR is granted 90% of
the US patents granted to any Indian publicly funded R&D organization. On an average, CSIR files
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about 250 Indian patents and 300 foreign patents per year. About
13% of CSIR patents are licensed — a number that is above the
global average. Amongst its peers in publicly funded research
organizations in the world, CSIR is a leader in terms of filing and
securing patents worldwide.
Further, CSIR’s role in S&T human resource development is
noteworthy. CSIR is initiating a structured national programme on
skill development in a major way. CSIR has also operationalized
desired mechanisms to boost entrepreneurship and startups, which
are expected to enhance creation and commercialization of radical
and disruptive innovations, leading to the development of new
economic sectors as well as boost employment.

The Council of
Scientific and
Industrial Research
has been ranked 12th
in the world amongst
the government
institutions

CSIR has been systematically creating and nurturing highly qualified S&T manpower in the country.
It is presently supporting around 8500 Research fellows, awarded 2251 Junior Research Fellowships
and 65 Shyama Prasad Mukherjee Fellowship. CSIR is supporting more than 1000 research schemes
to various universities.

•

•

•

Scientific Excellence
-

CSIR has pursued cutting edge science and has advanced knowledge frontiers. During the last
three years (2014-16), CSIR has published more than 17200 papers in SCI journals.

-

Several research papers were in high impact factor journals like Lancet (IF 44.00), Nature
Biotechnology (IF 43.11), Nature (IF 38.14), Chemical Reviews’ (IF 37.37), Progress in
Materials Science (IF 31.08), Energy & Environmental Science (IF 25.42), etc.

Value Generation through Intellectual Property
-

CSIR has been at the forefront of Intellectual Property generation — it enjoys a unique position
amongst publicly funded R&D organizations nationally and internationally.

-

CSIR has filed 888 patent applications in India and 1214 patent applications abroad while it was
granted 272 Indian patents and 991 foreign patents during 2014-2016.

-

CSIR has 2846 foreign patents and 1375 Indian patents in force as on 03.01.2017.

-

CSIR licenses 11.43% of its patents - a number much above the world average of 3-5%.

Creating and Nurturing S&T Human Resource
CSIR has focused in a significant manner on the development of S&T Human Resource and provided
yeoman service. CSIR’s support for creation and nurturing of National S&T Human Resource
ranges from the age of 16 to 65 years and transcends diverse sectors and discipline of science and
technology. It is presently supporting around 8500 Research fellows, awarded 2251 Junior Research
Fellowships and 65 Shyama Prasad Mukherjee Fellowship. CSIR is supporting more than 1000
research schemes to various universities.
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S&T Initiatives and Accomplishments
CSIR is committed to contribute its knowledgebase towards......

•

CSIR’s ‘Jammu-Kashmir Arogya Gram Yojana’: An effort for handholding of farmers
to enable value added agriculture of aromatic and medicinal plants — The JK Aroma
Arogya Gram project was launched in July 2015 at Basohli by Dr. Jitendra Singh, Union Minister
of State for DONER (Independent charge) and MoS for PMO Personnel, Public Grievances &
Pensions, Department of Atomic Energy and Department of Space, in presence of Minister for Health
and Medical Education Ch Lal Singh. The CSIR institutes namely, CSIR-IIIM, CSIR-CIMAP,
CSIR-IHBT, CSIR-NBRI and CSIR-NEIST are participating in the project being implemented in
ten districts of J&K for job and wealth creation through intensive cultivation of CSIR technology
of high value, low volume medicinal and aromatic crop. The benefits of the JAAG project include
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handholding of the farmers by CSIR for cultivation of medicinal plants, besides providing unemployed
youth an opportunity to set up ventures in cultivation of medicinal plants. Awareness camps for
farmers of the area besides demonstrations of Mobile Distillation Unit for extraction of essential
oils are conducted under the project. Over 305 farmers across Ramban, Doda, Udhampur, Kishtwar
and Kathua with cultivation across 152.5 acres of land have been identified as beneficiaries under
the programme. So far, seventy three farmers in 14 villages of Kathua district (J&K) have been
distributed slips of lemongrass, Java citronella and vetiver for cultivation in 17.47 hectares area
under the JAAG project by CSIR-IIIM and CSIR-CIMAP.

•

CSIR technologies and products for Medium, Small & Micro Enterprises (MSMEs)
— Catalysing upgradation, promotion & development —
•

A directory of CSIR technologies (642 in number) has been created and shared with DC, MSME.

•

Technology/product demonstration and awareness raising events have been organised on
Medicinal & Aromatic plants, Leather, Electrochemical Technologies and Food & Food
Processing.

•

These events have been organised at CSIR-CIMAP, Lucknow; CSIR-AMPRI, Bhopal; CSIRIHBT, Palampur; CSIR-CFTRI, Mysuru; CSIR-CECRI, Karaikudi, etc.
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•

Streptokinase: From Natural to Recombinant to Next-generation Drugs — CSIR has
developed a portfolio of Streptokinase technology, a vital, life-saver injectable protein cardiovascular
drug. Natural and recombinant streptokinase developed by CSIR is already in the market benefiting
the people of the country. CSIR has also designed a state-of-the-art clot buster protein (Clot Specific
Streptokinase) which shows strong promise as a ‘clot-specific’ thrombolytic drug, has received

clearance from DCGI and is currently in Phase II clinical trials. Further, it has developed new
generation of clot-busters comprising clinically beneficial thrombolytic molecules with enhanced halflives so that lower doses can be given in a single-shot bolus as well as target (fibrin/clot) specificity.

•

Vaccine against Johne’s disease — Johne’s disease (JD) is progressive granulomatous enteritis
of ruminants characterized by untreatable, profuse, chronic diarrhoea, weight loss, and emaciation.
JD may be the major cause of reduced productivity in Indian animals, which number over 200
million. JD is endemic in the ruminant population of India and has also been reported from human
beings. Two formulations of vaccine i.e. JD Oil and JD Gel have been developed under the CSIRNMITLI Scheme with M/s Biovet Private Limited, Bengaluru. The vaccine is the first indigenous
Before vaccination

Four months post vaccination
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vaccine against Johne’s disease affecting ruminants. The Drugs Controller General of India (DCGI)
has approved and State Drug Authority, Karnataka has issued drug manufacturing license for
manufacture of the vaccine developed. Vaccine is being manufactured and marketed by M/s Biovet
Private Limited, Bengaluru.

•

Anti-diabetes Herbal Drug Launched: Focused efforts towards Affordable
Healthcare — The CSIR constituent laboratories CSIR-National Botanical Research Institute
(CSIR-NBRI) and CSIR-Central Institute for Medicinal and Aromatic Plants (CSIR-CIMAP) have
jointly developed an anti-diabetic herbal formulation from a combination of natural extracts derived
from six plant species mentioned in ancient Ayurveda texts. The drug, BGR-34, was approved by
the Ministry of Ayurveda, Yoga and Naturopathy, Unani, Siddha and Homoeopathy (AYUSH) after
it was tested on patients over a period of 18 months across the states of Delhi, Himachal Pradesh,

Haryana, Punjab and Karnataka. The drug, to be taken as an add-on or adjuvant to existing diabetes
treatment, helps in maintaining normal blood glucose levels, in addition to improving the immune
system, releasing antioxidants and checking free radicals. About 67% patients showed normal
blood sugar levels within 3-4 days of drug usage. The drug has been licensed to Delhi-based Aimil
Pharamaceuticals Pvt. Ltd. for commercialization. The herbal drug costs ` 5 per pill, and has been
launched in parts of North India.

•

cGMP Pilot Plant for Herbal Preparations : Addressing Country’s Need for Validating
and Standardizing Ayurvedic Medicines — A national facility for cGMP pilot plant for
extraction, formulation and packaging of traditional (Indian System of Medicine) herbal medicines
has been set up at CSIR-Indian Institute of Integrative Medicine (CSIR-IIIM), Jammu. This facility
has been created as per WHO guidelines and was recently inaugurated by Hon’ble Minister for
S&T and ES and Vice President CSIR, Dr. Harsh Vardhan along with Hon’ble Minister of State
for Development of North Eastern Region (DoNER) and PMO, Dr. Jitendra Singh.
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The main features of this facility are as under:
-

Herbal Extraction Unit (loading cap. of 25 kg/batch,
manual and auto operated), with Spray Dryer (15 kg/hr) and
Lyophilization facility for preparation of extract powders;

-

Formulation Unit with dispatch area for the manufacture
of:
i.

Tablet (15,000 tablets/hr, sugar or non-sugar coated,
in strip or blister packing);

ii. Capsule (15,000 capsules/hr in strip or blister packing);
and

BGR-34 is an antidiabetic herbal drug that
helps in maintaining
normal blood glucose
levels, in addition to
improving the immune
system, releasing
antioxidants and
checking free radicals.

iii. Syrup (Liquid Oral) (500 Litres/per batch /10,000 bottles of 50 ml each).
-

Dedicated Boilers & Compressors, Chillers, HVACs, RO and ETP plants.

The state-of-the-art facility is the first of its kind in public sector in India and has been issued a
manufacturing license by Drug & Food Control Organization, Jammu & Kashmir.
This national facility will be used by CSIR-IIIM and other CSIR labs to facilitate new drug
development. The facility will also be made available to other interested private or government agencies.
The other uses envisaged for this facility are preparation of extracts and formulations for conducting
clinical trials, process development, scale-up & optimization of lab processes and converting them into
commercially viable technologies and generation of authentic and accurate clinically acceptable data.
This facility will transform quality herbal drug production in India and its export to US and
European markets.

•

“Ksheer-Scanner”: New Green Technology to Detect Milk Adulteration — In the backdrop
of high levels of milk contamination in the country, and with an aim to provide an effective method for
monitoring the issue, CSIR constituent laboratory, CSIR-Central Electronics Engineering Research
Institute (CSIR-CEERI), Pilani has developed an electronic system, named ‘Ksheer-Scanner’, which
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is capable of detecting adulterants such as urea, salt, detergent, liquid soap, boric acid, caustic soda,
and hydrogen peroxide in milk.
The ‘Ksheer-Scanner’ is an embedded system based on electrochemical method with a specially
designed hardware which is efficient in detection of adulteration in raw milk. It is safe to use and
ideal for installation at milk collection centers of milk societies at village and Tehsil level which
can help in prevention of adulteration in milk. The technology has been transferred to Rajasthan
Electronics & Instruments Ltd. (REIL) and Alpine Technologies, Surat for commercialization. About
200 manufactured by M/s REIL have been deployed at dairies in Punjab, Gujarat, Goa, Rajasthan,
Kerala and West Bengal.
Besides Ksheer-Scanner, CSIR is in the process of building a portfolio through other versions
of the e-tongues namely, Ultrasonic-based milk contents analyser (KSHEER ANALYSER) for
fats, solid non-fats, protein, lactose, density and water addition; Infra-red Radiation based Fat
Analyser (IRFAN); Rapid Milk Analyser (KSHEER ANALYSER+); Milk Adulteration and Content
Analysis (KSHEER-SCANNER PLUS); and Handheld Milk Adulteration Tester for domestic usage
(KSHEER-TESTER) (60 sec).

•

“Ksheer Tester”: A Handheld device for testing adulteration in milk — CSIR-Central
Electronics Engineering Research Institute (CSIR-CEERI), Pilani has recently launched the handheld
milk adulteration tester for domestic usage with system capabilities comparable to those of the earlier
launched KSHEER-SCANNER, an electronic system for detection of adulteration in milk. The key
features of the newly launched device are:
-

Handheld

-

User friendly - Single button operation

-

Low cost:<`10K

-

Measurement time: <60 Sec.

-

Minimum Detection level: Urea:1gm/l; Salt: 2gm/l; detergent: 2gm/l; soap: 1%; soda: 1gm/l;
boric acid and hydrogen peroxide in ppm

The ‘Ksheer-Scanner’
is an embedded
system capable of
detecting adulterants
such as urea, salt,
detergent, liquid soap,
boric acid, caustic
soda, and hydrogen
peroxide in milk.
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-

•

Enables any person to track the location of the tested sample
and receive the test results through SMS on the device.
The technology has been transferred to M/s Alpine
Technologies, Surat for commercialization.

Ultra-large naïve human phage display libraries —

Mahindra Reva has
launched the world’s
lightest and lowest
cost, no-compromise
4-door, 4-seater battery
operated electric car.

Ultra-large naïve human phage display libraries (2.79*1011cfu;
1.24*1011 cfu kappa +1.55*1011cfu lambda) compared with
Xoma Corp. (Berkeley, CA; 2.5*1011 cfu; 1.1*1011 cfu kappa
+ 1.4*1011cfu lambda) has been made by the industrial partner of a CSIR-NMITLI Project. Besides
achieving this landmark, many notable developments in the project are:
Fast ultra-large library making abilities 30-45 days from start to sequence characterization;
Proof-of-concept of practical applicability of antigen-antibody equilibrium and kinetic principles
for phage panning and isolating high affinity phage pools; Fast panning 21-30 days for 4 rounds
of solution panning to monoclonal isolation; Emphasis on studying monoclonals as Fab proteins in
solution (not fusion with phages) and novel solutions for phenotyping to isolate “genotype true”
hits; and Establishment of novel solutions for kinetic ranking of Fab hits as proteins.

•

Electric Three Wheeler — In a project supported under CSIR-NMITLI, Kinetic Engineering
has developed an electric three wheeler “Soleckshaw Lite”. It has received CMVR Certification
under L5M (Battery operated vehicle) category after rigorous trials and testing. “Soleckshaw Lite”
is designed primarily to meet the need of short to medium distance transport within cities. It is
designed for a top speed of about 45 kmph and a driving range of about 100 kms per charge. It can
carry the driver and three passengers comfortably. Successful deployment of “Soleckshaw Lite”
for short to medium distance transport will bring India to leadership position in the electric three
wheeler segment. Further, “Soleckshaw Lite” could be used as an electric green transport platform
for developing other applications such as vehicle for intra-campus movement of people and goods,
for large campuses of hospitals, industries and universities, and a load carrier for carrying small to
medium loads within an urban area for replacing the existing diesel/CNG operated vehicles.
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•

Electric Car — In a project supported under CSIR-NMITLI, Mahindra Reva has launched the
world’s lightest and lowest cost, no-compromise 4-door, 4-seater battery operated electric car.
Designed primarily for use as a ‘city car’, it has some ‘trans-city’ capabilities in terms of speed
and range. The car is designed for a top speed of about 100 kmph and a driving range of about
150 km. Successful development of Lithium - Ion battery powered 4-door next generation Electric
Car (4-Seater Capacity) will bring India to a leadership position in the EV segment. The car has
significant export potential. It is the first four-door electric vehicle to be entirely indigenously
designed, developed and commercially produced in India and meeting global automotive quality
standards. India’s first indigenously developed off-board fast charger has also been developed under
the project.

•

Synthesis of Dimethyl Carbonate (DMC) from methanol and urea — The technology package
has been developed for synthesis of DMC from methanol and urea, under the CSIR-NMITLI Project
entitled ‘Development of non-hazardous process for the synthesis of Dimethyl Carbonate (DMC)
from methanol and urea’. It includes: Development of a series of Catalysts (100+), which have been
tested for identified activity and the potential use; Development
The drug DPP-IV has
of a two-step process for DMC (1st Step-Conversion of Urea
cleared IND application
to Methyl Carbamate; and 2nd Step-Catalytic Conversion of
and was approved for
Methyl Carbamate to DMC) with 76% selectivity to DMC;
stage I clinical study.
Creation of Process Flow Sheets and establishment of Lab
The next phase of the
scale set-up with separation system as basis for developing
project was initiated for
Bench scale set-up; Carried out simulation studies throughout
the stage I clinical study
with simultaneous study
the process of development of reactor configuration/reactive
on its long term toxicity
distillation strategies; Establishment of regeneration protocol
in large animals and
of used catalyst; and Establishment of the Bench scale set-up
preclinical studies related
(0.045 Kg/hr) as basis for developing pilot scale set-up. The
to teratogenicity and
Industrial partner of the project has approached CSIR for
carcinogenicity.
technology transfer and commercialization.
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•

Solar Power Tree — It is an intervention designed and developed for utilizing minimum land to
harness maximum solar energy. The specifications for 5 KW Solar Power Tree are Peak Power:
5KW; Full Load Capacity: 60% of the Peak; Battery Back Up: 2 hrs. (Full load); Cost: ` 5 Lakh;
Footprint: 4 sq. ft.; Arial Span: 25 ft. Dia, Warranty: Panel: 25 Years.

•

Novel DPP- IV Inhibitors for the treatment of Diabetes — Under the CSIR-NMITLI programme,
a novel DPP-IV inhibitor has been developed for the treatment of Type 2 Diabetes Mellitus (T2DM).
The compound is designed as a pro-drug of known drug, wherein it first serves as a substrate for
DPP-IV and on enzymatic processing generates the active DPP-IV inhibitor/s. Its activity profile
in rats & mice was found similar to that of clinically used DPP-IV inhibitors i.e. Sitagliptin and
Saxagliptin. The development is covered by two patents related to product and one patent application
related to process of making the same.
The investigational drug was found safe in animal studies at doses much higher than the
anticipated human dose. The drug cleared IND application and was approved for Stage I clinical
study. Accordingly, the next phase of the project was initiated for the Stage I clinical study with
simultaneous study on its long term toxicity in large animals and preclinical studies related to
teratogenicity and carcinogenicity. The Stage I study has been completed. Project monitoring
committee approved the study report and recommended for the company to file application for
Stage II and Stage III clinical study with DCGI. Accordingly, the company has submitted the Stage
I clinical study report and filed application with DCGI for the Stage II and Stage III clinical study
on patients with uncontrolled type 2 diabetes mellitus.

•

eSkIN: An in silico Platform for Skin Data Analysis — The CSIR-NMITLI project on
System based computational model of skin” focused on the development of a computational solution
(sophisticated, but user friendly software tool) for skin system which enables modeling, simulations,
analysis, and visualization. Under the project partnership of CSIR-IGIB, CSIR-NCL, NII, JNU and
Persistent Systems Ltd., “eSkIN”, a first-of-its-kind computational platform has been developed
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and launched that converts large scale high-throughput omics
data into biomedical knowledge. It empowers skin researchers
to predict the effects of their compounds on human skin in a
cost and time - efficient manner with reduced animal testing.

“eSkIN”, a first-of-itskind computational
platform has been
developed and
launched that converts
large scale highthroughput omics
data into biomedical
knowledge.

The notable features of the computational solution are:
Holistic computational model of skin with 35 proprietary
skin-specific pathways and 2600+ genes; Perform skin centric
analysis of high-throughput omics data; Comparative analysis
of test compounds with experimentally derived phenotypic
signatures; Knowledge mining of database to investigate causal
mechanisms and hypothesis generation; and Customize eSkIN with pathways of interest.

The solution would benefit potential customers (Researchers, Cosmoceutical and Pharma
industries) in various ways such as: Access to most comprehensive and accurate skin centric
database; Access to transcriptomic signatures of important skin phenotypes; Deriving actionable
insights from large scale omics data through powerful reporting; Rapidly pre-screening compounds
in silico in a cost and time efficient manner; and Reducing animal testing by early elimination of
undesirable compounds.

•

Mercury-free UV lamps for Water Purifiers – Green Solutions for Societal Problems The CSIR-Central Electronics Engineering Research Institute (CSIR-CEERI), Pilani has developed
mercury-free plasma (MFP) UV-lamp for water
disinfection systems which would provide
water free of environmentally and health
hazardous mercury. The developed MFP-UVlamp is a better alternative for mercury-based
UV lamps and has been well-tested in the
household water purifier systems. This is the
first of its kind worldwide. The technology can
also be used for sterilization of food, medical
equipment, surfaces, ill-skin conditions, airconditioners and air fresheners for hospitals,
etc. The technology has been transferred to two
companies for its mass production.

•

Environment-friendly process for conversion of ilmenite to titanium feedstock: Niche
technologies for “Make in India”— Ilmenite is a natural mineral present in the beach sands of
Kerala and Tamil Nadu. The environment-friendly process technology developed by CSIR-National
Institute for Interdisciplinary Science and Technology (CSIR-NIIST), Thiruvananthapuram involves
the conversion of ilmenite to beneficiated titanium feedstock, which is the base material for production
of titanium metal and titanium dioxide, two critical products used in the aerospace, automotive,
medical, sports, cosmetics and paint industries. The conventional process of conversion involves
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the use of concentrated hydrochloric or sulphuric acid to remove the iron values present in ilmenite
as ferrous chloride. Disposal of the acidic effluents however has been a major issue for industry.
The new process developed involves a 70 per cent reduction in acid consumption and the bulk of
the iron values are removed in the form of oxides free of excess acidity and chloride contamination.
The laboratory has joined hands with the Tamil Nadu-based V.V. Minerals for demonstrating the
process at a pilot plant to be established at Gummidipoondy, near Chennai. The plant would produce
100 tonnes of beneficiated ilmenite per day for test marketing, consumer feedback and generation
of sufficient engineering and process data for the design of a commercial production unit.

•

Anaerobic Digester to convert Household Organic Kitchen Waste to Biogas: Interventions
for 'Swachh Bharat' — Biodegradable wastes from kitchen contribute significantly to pollution,
which demands immediate management and treatment. The technology for converting household
organic kitchen waste to biogas was developed by CSIR-National Institute for Interdisciplinary
Science and Technology (CSIR-NIIST), Thiruvananthapuram. Each anaerobic digester has the
capacity to convert up to 3 kg per day bio-degradable kitchen waste which will be converted to 400
litre biogas which can be used as fuel. In the process, it will discharge about 2.5 litres of manure
which can be used for kitchen garden. The technology has been transferred to Pune based company,
Mailhem Ikos Environment Pvt. Ltd. and will also be utilised by Thiruvananthapuram Corporation.

Each anaerobic
digester has the
capacity to convert up
to 3 kg per day biodegradable kitchen
waste that will be
converted to 400 litre
biogas which can be
used as fuel.

The developed
MFP-UV-lamp is a
better alternative
for mercury-based
UV lamps and has
been well-tested in
the household water
purifier systems. This
is the first of its kind
worldwide.
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•

CSIR-Centre for Strategic Urban Management (C-SUM): Interventions for 'Swachh
Bharat' — CSIR-National Environmental Engineering Research Institute has established a
Centre for Strategic Urban Management (C-SUM), which aims to involve urban local bodies and
stakeholders for building smart sustainable cities. C-SUM will provide the solutions to improve the
city’s environmental quality and reduce carbon footprint. It will also address the local environmental
issues on priority to better achieve sustainable urbanization with appropriate environmental
planning, management capacity and policy application. C-SUM will form a nation-wide network
for implementation of effective strategies with respect to water and waste water management,
management of urban flooding, storm water and sanitation. Innovative technological solutions will
be provided for the site-specific sewage and waste water treatment. C-SUM will also suggest waste
management strategies for betterment of environment and health.

•

VIHBRA: Virtual Intelligence in Home Based Rehabilitation — VIHBRA-Virtual
Intelligence in Home Based Rehabilitation is a virtual intelligent platform for motor rehabilitation
developed by CSIR-Central Scientific Instruments Organisation (CSIR-CSIO), Chandigarh.
VIHBRA combines experience from virtual reality and knowledge from machine intelligence to
enhance neural reorganization that optimizes the physical rehabilitation outcomes in patients with
disability. It provides stimulating sensory feedback to promote motor learning and encompasses
tools that help to understand the biology of disability. Significantly, the platform attempts to augment
clinical measurement tools like functional reach test and introduce a novel rehabilitation cycle using
block arrangement approach. The technology of ‘VIHBRA-Virtual Intelligence in Home Based
Rehabilitation’ has been transferred to M/s Biomed Inc., New Delhi.

•

Carbonated Fruit Juices as an Alternative to Soft Drinks — CSIR-Central Food Technological
Research Institute (CSIR-CFTRI) has developed the technology for carbonation of fruit juices. The
laboratory has created standardized carbonated drinks based on grape, pomegranate, sweet lime,
sugarcane and neera (coconut palm sap) flavours. The fizzy fruit juice formulations, promoted
as ‘healthy’ and ‘nutritious’ drinks are suitable for all age groups, and particularly suited to the
carbonated preferences of the younger generation of consumers. The products have a shelf life of
about 2-4 months at room temperature. The laboratory estimates indicate the cost of production of
300 ml of fruit juice to ` 16.

•

Create Value Chain for Banana: Value-added Food Processing Technologies — CSIRCentral Food Technological Research Institute (CSIR-CFTRI), Mysuru has been working on
creating a robust food value chain, which would be beneficial to the banana processing industry.
The move was driven by the need to mitigate hardships of farmers in Karnataka, who are forced
to sell plantains for meagre prices.
The laboratory has a range of technologies available for making banana-based products
which include banana nectar, ready-to-serve (RTS) beverages, banana bar and so on. A workshop
was held by CSIR-CFTRI wherein growers, processors and market players in banana processing
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were brought together. A model referred to as FRIG
CSIR-CFTRI, Mysuru has been
(Farmers, Government, R&D and Industry) for helping
working on creating a robust
farmers was unveiled and demonstration on value-added
food value chain, which would be
products from banana provided.

beneficial to banana processing

The laboratory has also initiated interactions with industry. The move would mitigate
farmers of Chamarajanagar district. Around 2 tonnes hardships of farmers in Karnataka,
of fresh banana was procured and processed at the who are forced to sell plantains for
institute’s pilot plant, packed and stored in cold storage. meagre prices.
Some of the buyers were brought to the loop for the
purchase of banana pulp. Samples were also sent to pulp exporters for evaluation.

•

Cultivation and Value-added Products from Seaweed, Kappaphycus alvarezii - IFFCO
to Market CSIR’s Seaweed Extract Technology — CSIR constituent laboratory, CSIR-Central
Salt and Marine Chemical Research Institute (CSIR-CSMCRI), Bhavnagar has developed technologies
related to easy cultivation of economically important seaweed,
namely Kappaphycus alvarezii, and value-added products
from the seaweed. The CSIR knowhow on the seaweed was
disseminated to the fishing community in coastal regions of
Tamil Nadu and Gujarat as supplementary activity to existing
fishing activities. More than eight hundred Self-Help Groups
(SHGs) are engaged in seaweed farming in the Tamil Nadu
region. It provides a regular and sustainable income source
for women, with each of them earning on an average ` 5000
per month for a period of eight months in a year.
CSIR has further developed integrated process for simultaneous recovery of two products from
the harvested fresh seaweed, namely, hydrocolloid of commercial use and liquid bio-fertilizer for use
by farmers. The bio-fertilizer from the seaweed has increased yield of several crops while decreasing
the use of chemical fertilizers, in multi-institutional trials with Indian Council of Agricultural Research
across twenty states in the country.
The CSIR technologies on the seaweed have been transferred for commercialization and wider
reach to the beneficiaries. The Indian Farmers Fertilizer Co-operative Ltd. (IFFCO), will market
seaweed bio-fertilizer under the trade name ‘Sagarika’. The seaweed cultivation is being taken up
by Gujarat Livelihood Promotion Council, a Government of Gujarat Undertaking at Simar, Kalapan
and Miyani.

•

Utilization of Ghazipur Site Waste to Widen NH-24: Sustainable Environmental
Solutions — The Ghazipur landfill in east Delhi, the oldest functional landfill in the city, is spread
across 70 acres. The landfill contains at least 12 million tonnes of waste, is estimated to be at least
50 feet tall and continues to function & grow. The CSIR-Central Road Research Institute (CSIRCRRI), Delhi conducted a study after collecting 200 tonnes of municipal solid waste from three
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different locations from Ghazipur landfill site which
were five, 10 and 15 years old. The laboratory has
found that 65-75% of segregated waste from Ghazipur
dumping site can be utilized for embankment construction
of NH-24 (Meerut Expressway). The laboratory has
recommended construction of the experimental test track
and monitoring of the same for two years before largescale field application.
The use of solid waste is expected to reduce the
huge volume of waste at the dumping site and provide a
relief to the National Capital.

•

The laboratory has found
that 65-75% of segregated
waste from Ghazipur
dumping site can be
utilized for embankment
construction of NH-24
(Meerut Expressway).

HANSA-NG a/c prototype was unveiled by Dr. Harsh Vardhan (Hon’ble Minister, S&T and ES
and VP, CSIR) on 16th February 2017 at Aero India in Beangaluru. CSIR-NAL handed over the
Hansa-3 a/c to M/s MESCO AEROSPACE in presence of Honorable Minister for pilot training &
education awareness. HANSA NG shall be certified within 18 months’ time by CSIR-NAL. M/s
MESCO AEROSPACE will be taking over the production of the same subsequently. CSIR-NAL
has conducted the third party market survey and the potential of requirement is about 70 to 100
aircraft by 2020.
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•

KrishiShakti, an Indigenous Diesel Engine Tractor for small land Holdings — Towards
enabling mechanized agriculture, CSIR has developed KrishiShakti, a small range (11.2 hp)
diesel engine tractor. The Central Motor Vehicle Rules (CMVR) Certification has been received
as an Agricultural Wheeled Tractor after rigorous trials and testing. The tractor and its matching
implements are based on available diesel engine and available tractor parts in the market and is

estimated to cost about ` 2.0 lakhs. The technology has been transferred to M/s Singha Components
Pvt. Ltd., Howrah, West Bengal, and manufacturing has been initiated. The tractor was launched on
20th November 2014 by Hon’ble Minister, Science and Technology and Earth Sciences and
VP, CSIR and given to 5 farmers.

•

CSIR has developed CNM5, a 5 Seater Aircraft which can also be used as Air
Ambulance. This has been done through a public-private partnership between CSIRNAL and Mahindra Aerospace.
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•

Earthquake Warning System: Deployed in Delhi, the EqWS helps Metro Stop Services
during Tremor — An Earthquake Warning System (EqWS) has been developed by CSIR-Central
Scientific Instruments Organization (CSIR-CSIO), Chandigarh which is being used by the Delhi
Metro. The CSIR-CSIO has installed five sensors across different locations of Metro at Mundka,
Botanical Garden, Huda City Centre, Metro Bhawan and Faridabad, comprising seismic warning
systems with LAN connectivity with the DMRC network for generation of alarm signal on major
earthquake. It is in operation since August 2015.

During early April 2016, the EqWS helped stop the Metro services after the tremors hit the
national capital. The system sensed and recorded the event and generated SMS to the concerned
action points, in real time. The system can also be potentially used at nuclear reactor sites and the
activity could be stopped in case of an earthquake.

•

Mission Computer Project: Enabling Indian industries in High Technology Strategic
Area — The CSIR-National Aerospace Laboratories (CSIR-NAL), Bengaluru has signed an
Agreement with Tata Advanced Systems Ltd. in February 2016 to work on the Integrated Global
bus Avionics Processing System, popularly called Mission Computer. The Mission Computer, a
key electronic system on Air and Defence platforms for subsystem integration and control, and
its variants will be manufactured in India and cater to the domestic as well as global markets. The
Mission Computer will also be used for wide ranging applications across various Aerospace and
Defence platforms.
The Mission Computer is a public private collaboration effort towards Make in India for enabling
Indian industries to compete globally and achieve self-reliance in a high technology strategic area.
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•

Broad Spectrum Confocal Microscope: World Class ‘Made in India’ High-end Product
based on Supercontinuum Light Source — Under the
CSIR-NMITLI Programme, CSIR has indigenously designed
and developed a complex Broadband Confocal Microscope
in partnership with M/s Vinvish Technologies Pvt. Ltd.,
Thiruvananthapuram and CSIR-CGCRI, Kolkata. The confocal
microscope uses a Supercontinuum light generating source based
on a patented photonic crystal fiber (PCF) technology developed
by CSIR-CGCRI. Further, the system has been integrated
together as a plug and play system, into the Broadband Confocal
Microscope developed by the collaborating partners. This is the
first of its kind Reflective Confocal Microscope based on its own
supercontinuum light generating source in the world.

•

Simultaneous Production of US Grade Gasoline and Pure Benzene from FCC C6 Heart
Cut: Plant Commissioned by Industry — CSIR-Indian Institute of Petroleum (CSIR-IIP),
Dehradun carried out substantial experimental and simulation studies with feedstock provided by
M/s Reliance Industries Limited (RIL) and demonstrated that US grade gasoline and pure benzene
can be simultaneously produced from a FCC C6 heart cut stream using extractive distillation (ED)
route with aqueous NMP as the solvent. The gasoline thus produced has sulphur content <10ppm
and benzene <0.3%. As per the Environmental Protection Agency (EPA) in the US, it is mandatory
to meet an annual average gasoline benzene content standard of 0.62 volume per cent for gasoline,
both reformulated and conventional.
The technology has been transferred to RIL which had set up 600,000 MTPA unit costing
`160.00 crores. The unit based on this technology
was successfully commissioned in RIL Jamnagar
DTA site under J3 Expansion Project in May
2016, and is under smooth operation with design
throughput. The on specification raffinate product
(<0.2 vol.-% Benzene) from the plant was sent to
storage for blending and sales.
The annual gasoline production from this unit
would be equal to a prospective export monetary
value of around 682 Million USD per annum with
an additional profit of around 102 Million USD per
annum from the sales of the recovered high purity
benzene. A potential for revenue generation for
RIL to the tune of ~` 3700 crores per year from
sale of gasoline and ~` 600 crores per year from
sale of benzene is envisaged.
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•

Wax Deoiling Technology at Numaligarh Refinery, BPCL: Dedicated to the Nation—
CSIR-Indian Institute of Petroleum (CSIR-IIP), Dehradun, in association with the Engineers India
Ltd. (EIL) won an international competition to adopt the Wax Deoiling Technology developed by
CSIR-IIP, at Numaligarh Refinery Ltd. (NRL). The Wax Deoiling Plant based on such indigenously
developed technology was set up with an investment of ` 750 crore at NRL — a subsidiary of
Bharat Petroleum Corporation Limited (BPCL) — situated in north-east part of India. The Plant
was dedicated to the Nation by Hon’ble Prime Minister in February 2016.
The Wax Deoiling Technology is used to produce waxes from petroleum streams. This
newly set up plant will produce
50,000 MMTPA of high value
Paraffin Wax and 4,500 MTPA of
Microcrystalline Wax that will help
cut down the wax import by 50 per
cent and will save foreign exchange
of about 500 crore rupees/annum.
The wax plant will help to develop
small-scale ancillaries and cottage
industries in the nearby areas and
will promote industrial development
in the north-east region of India.
This plant will also generate direct and indirect employment opportunities for local people, thereby
improving their quality of life. The commercialization of indigenous technology is in line with
‘Make in India’ initiative taken by the Government of India.

22

CSIR Achievements 2014-17

•

Certification of Coal used in Power Plants: Supporting Stakeholders— CSIR has entered
into an MoU with Coal Supplying Companies and Power Utilities for quality analysis of coal being
supplied to power utilities by coal supplying companies. This collaboration is enhancing efficiency of
use of coal by power sector. The MoU was signed on June 28, 2016 at Anusandhan Bhawan, New
Delhi, in the august presence of Dr. Harsh Vardhan, Hon’ble Minister of Science & Technology
and Earth Sciences and Vice President, CSIR and Mr. Piyush Goyal, Hon’ble Minister of State
(IC) of Power, Coal and New and Renewable Energy.

CSIR-CIMFR is providing desired intervention for maintaining the quality of coal at national
level for the entire power sector. It is estimated that about 300 million metric tons of coal samples
would be analyzed for quality per year. The contract value of the project is around Rs. 250 crore per
annum at minimum. The efforts are leading to minimization of the disagreements on quality issues
between coal producers and end users. Further, improvement in performance of power plants is being
achieved, besides leveraging benefits to the consumer in particular and society in general, as a result of
more efficient power generation and less pollutants at generation stage.
The endeavor would help the nation in sustainable energy supply and security planning for future as it may reduce import of thermal coal.

•

Lithium Ion Battery — India’s first lithium ion battery fabrication facility based on indigenous
novel materials for making 4.0 V/14 h standard cells has been established. The so developed
technology on the Li-ion batteries is to be commercialized soon.

Left: GSLV LH2 vent & Relief line. Right: GSLV ITT protected plate ready for acoustic test at ATF
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• Contributions to Space Programmes — CSIR-NAL has
played a crucial role in the acoustic qualification of subsystems The acoustic
for the indigenous cryogenic stage used in GSLV–D5 for the qualification of ISRO’s
Department of Space. These tests helped in the first successful
successful Mars Orbiter
flight (January 5, 2014) of the GSLV Mark II using the
Mission (MOM) satellite
indigenously developed cryogenic engine, the CE-7.5 by ISRO.
has been carried out at
The LH2 Vent and Relief line along with the vent valve and
the new ATF facility at
the Protection plate in the Inter-Tank Truss region were crucial
ISITE (ISRO) designed,
subsystems of the indigenous cryo-stage which underwent
acoustic qualification at CSIR-NAL. Complete aerodynamic built and commissioned
re-characterization of the LVM 3 vehicle with fully simulated by CSIR-NAL
wind tunnel model has been carried out at National Trisonic
Aerodynamics Facilities (NTAF) of CSIR-NAL. The major challenge was to design, manufacture
and test models for force measurements, steady and unsteady pressure measurements in a very
short time frame. The acoustic qualification of ISRO’s successful Mars Orbiter Mission (MOM)
satellite has been carried out at the new ATF facility at ISITE (ISRO Bengaluru) designed, built and
commissioned by CSIR-NAL. Scientists of CSIR-NAL were closely associated with these acoustic
qualification tests. CSIR is proud to be associated with the successes of ISRO’s GSLV-D5 and Mars
Orbiter Mission programmes.

•

Sindhu Sadhana, an indigenously built Oceanographic Research Vessel — A new
state-of-the-art Oceanographic
Research Vessel and the first
of its kind to be built in India,
“RV Sindhu Sadhana” has
been commissioned. The multidisciplinary research vessel
addressing R&D in the domains
of food, energy, minerals,
climate and environment will
expand the reach of Indian
oceanographers to understand
the oceanographic process in
the seas around India and to
translate this knowledge to
benefit the Indian nation. The
RV Sindhu Sadhana sailed for
its first oceanographic research
cruise on July 19, 2014 from
Visakhapatnam after sea
trials.
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•

Drishti transmissometer: Deployment across
Indian Airports — Drishti developed by CSIR
is the only indigenous transmissometer of its kind
available today in the country. It is a visibility
measuring system that provides information to
pilots on visibility for safe landing and take-off
operations. CSIR constituent laboratory, CSIRNational Aerospace Laboratories (CSIR-NAL) and
the India Meteorological Department (IMD) are
jointly producing the Drishti System, so as to enable
the deployment of 70 such systems at Indian airports.
Further, CSIR-NAL and Tata Power SED
signed the Memorandum of Agreement on 9 th
February 2016 for the supply of 54 numbers of
Drishti Systems. These systems will be installed in
Indian Air Force Airfields under Modernisation of
Air Field Infrastructure (MAFI) project of Tata Power SED with Indian Air Force.
So far, 48 systems (26 for IMD and 22 for Tata) have been installed in major Indian airports.
Further by 2017, Drishti Transmissometer will be installed at all the airports of India. It is a unique
effort under the “Make in India” endeavor. CSIR-NAL has received the ‘Make in India Excellence
Award 2015’ for Drishti, under R&D category.

•

DHVANI: a state-of-the-art marksmanship training system approved for induction
into the Indian Army — DHVANI - Detection and Hit Visualization using Acoustic N-wave
Identification system has been developed by CSIR for perfecting marksmanship skills by accurately
determining the location of bullet impact and providing real-time feedback. After rigorous field
trials at Army ranges in Bengaluru, Secunderabad, and Infantry School Mhow, the well validated
training system has been approved for induction into the Indian Army in July 2014.
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•

Setting up of India’s first Micro Air Vehicle Aerodynamics Research Tunnel — CSIR has
set up a Micro Air Vehicle Aerodynamics Research Tunnel (MART) at the CSIR-National Aerospace
Laboratories (CSIR-NAL) campus, Bengaluru. The tunnel, first of its kind in India, will be used
to test the fixed-wing, flapping-wing and rotary-wing MAVs in the 500 mm wingspan category.

The tunnel,
first of its kind
in India, will be
used to test
the fixed-wing,
flapping-wing
and rotary-wing
MAVs in the 500
mm wingspan
category.
The tunnel was set up under the National Programme on Micro Air Vehicles (NP-MICAV). The
project is jointly coordinated by CSIR, the Defence Research & Development Organization (DRDO) and
the Department of Science & Technology. The state-of-the-art tunnel would address all the aerodynamic,
propulsion and aero-elastic issues related to MAVs.

• Low Temperature co-fired ceramics (LTCC) for Strategic Applications — CSIRCEERI has developed five different versions of Low Temperature Co-fired Ceramics (LTCC)
micro-hotplates. These micro-hotplates have
achieved a temperature of 300oC with power
consumption less than 1 watt and size 3.5x3.5
mm2. These micro-hotplates have high temperature
stability, are reliable and ruggedized for harsh
adverse environment. These are being used by
Solid State Physics Laboratory (DRDO), Delhi,
CSIR-CGCRI, and CSIR-CSIO for various
sensor applications. Armament Research Board
of Ministry of Defence, Government of India
has issued an appreciation letter to CSIR-CEERI
recognizing the contributions.

•

Design and Development of Indigenous Gyrotron: Addressing the challenges of
technology denial — Gyrotron, a device used in nuclear fusion, a process that releases much
more energy and is far cleaner than the currently used fission process, are currently products of
import in the country. The country has only three gyrotrons which have all been imported and are
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The CSIR-CEERI is currently
working on gyrotrons that can
produce up to 1 MW power, a
feat that has not been achieved
till now, and frequency levels
in terahertz (1012) region for
various applications such as
plasma research, fusion power,
surveillance, quality growth and
assurance of material, etc.
Gyrotron in superconducting magnet system

being used at the Institute for Plasma Research, Gandhinagar. Countries that manufacture gyrotrons
namely the United States, Russia, Japan, European Union, etc., do not disclose their designs or
technology. Through focused efforts, CSIR constituent laboratory, CSIR-CEERI, with funding
from the Department of Science and Technology (DST) initiated a project to develop the design
and technology for an Indian gyrotron. The CSIR-CEERI is currently working on gyrotrons that
can produce up to 1 MW power, a feat that has not been achieved till now, and frequency levels in
terahertz (1012) region for various applications such as plasma research, fusion power, surveillance,
quality growth and assurance of material, etc. under various government-funded projects. The
development of the first Indian gyrotron is now complete and it is ready to be tested. The testing
is scheduled to be done at the Institute for Plasma Research, Gandhinagar, a partner institute. The
effort has also facilitated the creation of a healthy pool of young scientists who can work on this
cutting-edge technology, over 100 research publications as well as eight Ph.D. dissertations.

•

Jet Fuel Derived from Biomass: A Step
towards Green Aviation — Application
of biofuels for aviation is an effective means
for the aviation industry to reduce its carbon
footprint. CSIR-Indian Institute of Petroleum
(CSIR-IIP) has developed a process as well
as a catalyst to produce jet fuel based on
biomass-derived non-edible oils such as
jatropha oil. The bio-jet fuel has been able to
match all the major specifications for aviation
fuels such as petroleum derived jet fuel. The
process developed is very similar to refinery
processes and hence can be integrated into
the current refinery infrastructure.
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•

Plastics to fuel and Petrochemicals: Waste to Wealth Initiative — Plastics consumption in
India is reported to be around ~10 MMT (2010) while plastic wastes in India are ~15,000 TPD
amounting to high environmental pollution. As a potential solution to address the growing menace
of plastic usage and the associated waste generation in the country, CSIR-IIP has developed a
facile process for the conversion of waste plastics (polyolefins) to value added hydrocarbons e.g.
gasoline, diesel and aromatics. The salient features of the technology are that the process provides
for exclusive production of either gasoline or diesel or aromatics along with LPG from polyolefinic
wastes (e.g. HDPE, LDPE, PP etc.) and the liquid fuel meets Euro III specifications. Further, the
process is simple, pollution free and environment friendly. The estimated payback period for a 30
TPD plant is about ~ 3 years.

•

Fuel Cell Technology Development: Towards Sustainable Energy Solutions — CSIR
through its New Millennium Indian Technology Leadership Initiative (CSIR-NMITLI) project on
fuel cell has successfully developed indigenous know-how to make technology components and the
process for building Proton Exchange Membrane Fuel Cell (PEMFC) multi-cell stack of desired
power output. CSIR, through its participating labs, CSIR-NCL, CSIR-CECRI and CSIR-NPL has
earlier built stacks up to 1kW and tested these for several hundred hours in the laboratories. As part
of focused pursuits addressing the advancements in the field, CSIR has taken the existing technology

CSIR-IIP has
developed a
facile process
for the conversion
of waste plastics
to value-added
hydrocarbons e.g.
gasoline, diesel,
and aromatics.
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know-how from stack-to-system level higher by scaling-up the power produced to 3.5 kW and
validating it for a commercial application such as telecom tower power backup. For this, a modular
test bed has been designed, built and commissioned with in-house knowhow at Reliance Industries
Ltd (RIL), Patalganga site where adequate amount of hydrogen is already available. Recently, the
Fuel Cell Test bed Facility at the Patalganga site was inaugurated. In addition, a new and bigger 3.5
kW stack has also been designed and developed. The fuel cell facility has now been commissioned
and is expected to provide plenty of useful data for testing and developing indigenous fuel cells at
low costs for commercial applications.

•

Nano-catalysts for manufacturing petrochemicals: Towards sustainable energy solutions—
CSIR has developed new energy efficient,
economically viable and more environmentfriendly process technologies for preparation
of various nano-catalysts, which are useful for
several challenging catalysis reactions. The
novel nano-catalysts have been found effective
in catalyzing reactions such as selective oxidation
of benzene to phenol, propylene to propylene
oxide, low temperature methane activation, and
ethane to ethylene conversion in a continuous
process at atmospheric pressure. These are
industrially important chemicals/petrochemicals.
For example, propylene oxide is an important
synthetic intermediate used in the preparation of commodity chemicals, such as polyurethane foams,
propylene glycol, polypropylene glycol, propylene carbonate, etc., and currently, its production
exceeds 10 million tonnes per annum. Activation of methane at low temperature at atmospheric
pressure helps in reducing carbon dioxide, a notorious greenhouse gas to produce synthesis gas
(mixture of carbon monoxide and hydrogen, Ethylene with global production capacity of 155.9
million tonnes is one of the main building block in petrochemical industry and used as a feedstock for
numerous processes like manufacture of mustard gas, ethylene oxide, ethylene alcohol, polyethylene
and other plastics. It is also used as an inhaled anaesthetic.

•

Micro-Channel Reactors with Stable Catalyst Formulations: Innovative chemical
technologies — CSIR has developed
micro-channel reactors with stable
catalyst coating formulations that are
used to intensify the processes involving
vegetable oils. These reactors have
great impact on the product yield
and conversion in hydro-processing
of vegetable oils. The micro-channel

CSIR has developed micro-channel
reactors with stable catalyst coating
formulations that are used to
intensify the processes involving
vegetable oils.
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reactors find immediate applications as a tool to intensify
the process at places where there is inadequate supply of
raw material such as biomass; and where transportation of
feedstock, fossil fuels, is a problem. The micro-channel
reactors are better than the conventional fixed bed tubular
reactors in terms of: hydrodynamics and heat and mass
transfer. Further, the amount of material required for microchannel reactor, the catalyst cost and the operating cost are
far less than that in case of conventional reactors. CSIR
has used the micro-channel reactors to convert non-edible
oil and biomass-derived oil (pyrolysis-oil), biomass-derived
gases (syn-gas) and coal derived gasses (coal gasification to
syn-gas) into second and third generation biofuel. Use of
such reactors has resulted in improved reaction selectivity
and throughput and thus higher product yield.

•

Hydrofluorocarbons Manufacture Technology for Refrigerators: Towards ‘Make in
India’— A technology to manufacture hydrofluorocarbons used in refrigeration systems as a coolant
to reduce global warming has been developed by the CSIR-IICT, Hyderabad. The technology has
been denied by MNCs in the US, UK, France, Japan and China, which have vested interests of
only selling the gas for a high price. The indigenous technology so developed has already been
transferred to two industries that have funded the research, with one industry already setting up a
manufacturing plant producing 50 per cent of the need of the country. The gas is sold to refrigerator
manufacturing companies for use as a coolant.

• nonClonableID technology, an effective anti-counterfeit platform for medical
product authentication — One of key the challenges facing India in the pharmaceutical space,
both in domestic and export sectors, is that of counterfeit drugs with dire implications to not only
the pharmaceutical companies but also government authorities and the general public. Towards
addressing the problem of counterfeit medicines through a holistic approach, the CSIR and Bilcare
Ltd., partnered to demonstrate the ability of a novel nonClonableID (nCiD) technology to address
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the unmet needs in medical product authentication and patient compliance. The nCiD tags on medical
product packaging function as unique identification tags, to establish product accountability. Through
the CSIR-NMITLI endeavor, the nCiD technology has been demonstrated as a versatile technology
for addressing the problems of counterfeit medicines through a secured track & trace system that
provides product accountability, from the point of origin to the point of dispensation, along with
its e-pedigree records.

•

Development of affordable and point of need testing diagnostic systems for HIV and TB
— CSIR in partnership with an industry under
the CSIR-NMITLI programme is working on
point of care diagnostics for high prevalent
diseases such as TB and HIV. A soft launch of
the TB diagnostic kit, ReaSLR CSM Kit Ver
1.0 has been made, whereby the kit has been
made available for evaluation as well as sale.
The HIV diagnostic ReaSTAT CD4 kit that
has been developed is currently under large
scale external validation, the results of which
will be used to obtain CE-IVD (regulatory) approval.

•

Plasma Gelsolin Diagnostic Kit for Prematurity and Sepsis: Focus on Affordable
Disease Diagnostics — Plasma gelsolin, a circulating actin-binding protein serving a protective
role against tissue injuries is fast emerging as a
health condition biomarker. Depletion of plasma
gelsolin in systemic inflammation contributes to
adverse outcomes. Plasma gelsolin repletion in
compromised cases is under Phase 1 and 2 trials.
CSIR-IMTECH, Chandigarh has developed two
mass-production ready plate based kits to estimate
plasma gelsolin levels in humans. While, most other
labs including commercial set-ups are focusing
on improving bulk production of this protein,
CSIR-IMTECH has developed bonsai versions of
this protein by structure-based insights. Further,
CSIR-IMTECH has successfully demonstrated the
anti-sepsis properties of the miniaturized versions in
LPS-induced sepsis model of mice. The kits thus developed will help in determining a quantitative
measure of sepsis. The laboratory is also testing the kits viability in predicting cases of preterm birth.
The kits come with a cell phone based application for measuring the gelsolin value and providing a
prognosis on the patient status. The novel inventions have been patented. Negotiations are underway
with commercial partners for mass production and marketing of these novel kits.
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•

Deployment of Genomics based Diagnostics for understanding Rare Diseases: Towards
affordable healthcare for all — Under GUaRDIAN, a one of its kind research programme, CSIR
is focused on the development of genomics based diagnostic tools for understanding rare diseases.
The programme with extensive collaboration between clinicians and researchers is targeted at better
understanding the genetic basis
and molecular mechanisms
of rare genetic disorders
using advanced genomic
technology. Advanced
sequencing technologies,
extensive bioinformatics and
animal models are utilized for
understanding and modeling
rare genetic diseases. Recently
the lab using next-generation
sequencing approach has been
able to quickly identify the
causative mutation in a sporadic
case of a rare dermatological
disease, sporadic acrokeratosis verruciformis. Further, exome sequencing has revealed a novel
mutation, p.L325H, in the KRT5 gene associated with autosomal dominant Epidermolysis Bullosa
Simplex Koebner type in a large family from western India. These findings pave way to newer
diagnostic methods such as exome sequencing based tools which could be an alternative to traditional
gene sequencing approach to quickly identify the variations and be able to make an appropriate
diagnosis in clinical settings.

•

Whole Genome Sequencing of Holy basil
(Tulsi): Using modern biology tools to
better understand traditional knowledge
— CSIR has published whole genome sequence
of Ocimum sanctum, the sacred plant of Hindu
tradition. The nuclear genome of Holy basil is
the smallest (386 Mb) in the family Lamiaceae
while the chloroplast genome (142,245 bp) is
the smallest in the order Lamiales. This is the
first report of complete genome sequence of the
Holy basil, using a composite next generation
sequencing technologies. The whole genome
sequencing of the species paves way to understand
and further unravel its secrets so as to provide
scientific validity to the traditional claims of its
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utility in diverse medicinal usage. All parts of this ancient herb
such as dried leaf, dried seed, and dried whole plant are used
in several systems of traditional medicine, including Ayurveda,
Greek, Roman, Siddha, and Unani. The availability of the
genome sequence also opens the possibility to identify genes
involved in producing therapeutic molecules and to produce
them in vitro. This will also facilitate identification of not yet
identified genes involved in the synthesis of important secondary
metabolites in this plant. In addition, specific pathway related
genes identified or mined in this genome could be used for the
production of secondary metabolites following synthetic biology
approaches.

•

The availability of the
genome sequence also
opens the possibility
to identify genes
involved in producing
therapeutic molecules
and to produce them in
vitro.

Mobile Bridge Inspection Unit (MBIU) and Pothole Repairing Machine (PATCHFILL):
Licensed to seven industries for commercialization — The CSIR’s technologies are for
unmet needs and are an effort towards ‘Make in India”. The MBIU is an electro-mechanical device
mounted on a truck that provides access to intricate part of bridges within a short period and
facilitates structural engineers to conduct Visual/Non-destructive testing inspection of road bridges.
PATCHFILL is a compact machine for quick, safe and economic repair of potholes using cold mix
with efficiency matching to giant machines serving the same purpose.

•

Strategic partnership established — CSIR has reached an understanding with Border Roads
Organization to jointly work for providing niche knowledge and technology base for building and
sustainably maintaining the border roads. A technology conclave was organized on June 16, 2014
at CSIR-CRRI, New Delhi to brainstorm the issues involved and develop an action plan.
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Metals, Minerals and Mining – Novel Technologies
•

Process flow sheet for beneficiation of low grade Iron
ore sample from Shire-Mentebteb, Ethiopia — About
500 million tonnes of iron ore resources are located in ShireMentebteb region of Ethiopia. The deposit is a lean grade
goethitic ore and it is to be concentrated to a level suitable
for utilization through blending with high grade concentrate
for iron and steel making. CSIR-NML has developed a
process flow-sheet for beneficiation of the low grade iron ore
as saying 33.17% Fe to produce concentrate with 51% Fe.

•

Processes for recovery of Cobalt from discarded
Li-ion batteries of mobile phone — In recent
years generation of electronic waste (E-Waste) or
waste electronic and electrical equipment (WEEE)
has posed a new environmental challenge. Mobile
phone batteries constitute a major fraction of
e-waste, which contain rare and strategic metals such
as cobalt, lithium, nickel, etc. that can be recovered
in an eco-friendly manner following the zero waste
concept. CSIR-NML has developed a cost effective
process which to helps in reduction of e-waste and
its inefficient recycling and dissolution of metals.
The process has been transferred to M/s Adv. Metal
Combine Ltd.

•

Exploration of Natural Resources for oil and gas —
Collaboration of CSIR and Oil and Natural Gas Corporation
Ltd., (ONGC) to collect geophysical data from ONGC oil fields
in the Krishna Godavari basin off the east coast of India has
been established.

•

Environmentally-benign Inorganic Pigments — CSIR has developed non-toxic IR reflective
blue, yellow and green inorganic pigments based on rare earths which provide more than 90%
reflectance of heat inducing near infra-red radiations from the sun. The potential utility of the
nano-pigments as “Cool Pigments” was demonstrated by coating on to a building roofing
material like cement slab and PVC coatings. The synthesized nano-pigment formulations were
also evaluated for use in automobile and electrical cable industries. The technology of non-toxic
solar heat reflecting inorganic blue pigment has been transferred to Cera Décor India Ltd.,
New Delhi.
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•

Seabed Resident Event driven Profiling System for use
CSIR-NML has
in Coastal Waters — Seabed Resident Event-driven Profiling

developed a cost

System for use in Coastal Waters is an autonomous robotic
effective process which
system that is located on the seabed of the coast. The movable
helps in reduction of
component of this system consists of a re-configured inverted
e-waste and its inefficient
version of the thruster driven profiler. The present thruster driven
recycling and dissolution
inverted profiler (named iAVP) is positively buoyant but carries
of metals.
an acoustic transponder and standard oceanographic sensors on
its hull to measure water column properties in its upward ascent from the seabed to the sea surface.
The fixed component of the system is a sea winch ensconced within an anchored truncated conical
framework residing on the seabed, and connected to the iAVP by a neutrally buoyant monofilament
line. The development throws open novel applications in environmental monitoring of monsoon
processes, and also the strategic long term surveillance in coastal waters.

•

Mud banks of Kerala — CSIR has launched a new research initiative to work on the causes for the
formation of mud banks of Kerala, in collaboration with CMFRI, Kochi. A weekly multidisciplinary
– physical, chemical, biological & geological – time series observation has been embarked upon
to understand the process of mud bank formation during this year. While the general hydrographic
parameters including water/sediment quality, planktonic studies are done by CSIR-CMFRI is carrying
out experimental trawling (in mud bank and non-mud bank areas), distribution, taxonomy, size and
sex of different fishes in the area.

•

Disaster mitigation and health monitoring technique for safe and smart built environment
— An inexpensive, less time consuming optical time division reflectometry (OTDR) field technique
has been developed for monitoring onsite landslide activity at multiple locations.

•

Groundwater aquifers to help address drought — Heli-borne surveys were conducted in
six geologically distinct settings across the country in the states of Rajasthan, Bihar, Maharashtra,
Karnataka and Tamil Nadu covering a total of 13,860 LKM (Line Kilo Metres) for reconstruction
of 2D and 3D sub-surface images depicting the geological structure and aquifer geometry and
electromagnetic characteristics of the groundwater aquifers.

Exploration of groundwater using techniques like 2D Electrical Resistivity Tomography (ERT)
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•

Mobile Pilot Plant for Toxic Emission Monitoring for Small and Medium Scale
Industries — The developed intervention is for undertaking flue gas emission monitoring and
control studies in various industries including Small and Medium Scale Industries (SMEs). The
performance in terms of techno-economic feasibility will be checked and a system for control of
emissions will be provided in the pilot scale which can be scaled up for full scale installation.

•

E-Nose to Detect Toxic Fumes – Sensors based Innovative Solution for Monitoring
Environmental Pollution — The CSIR-NEERI, Nagpur and the Centre for Development of
Advanced Computing (C-DAC) have
jointly developed the first indigenous
“electronic nose” that can sniff out volatile
organic compounds (VOCs) potentially
harmful to human life in a very short
time. The portable instrument measures
odour concentration and intensity, besides
identifying individual chemicals causing the
foul smell. This has been the first attempt
in India to develop such a product using
odour sensors that make use of intelligent
software to identify odorous molecules.
The E-nose has been successfully put to
use at Mysore Paper Mills, Bhadravathi, Karnataka, Tamil Nadu Newsprint and Paper Mill, Karur
and International Paper Private Limited, Rajahmundry, Andhra Pradesh.
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•

Innovative Building Technology for Mass Housing Using ‘EPS’ Panel: Affordable
Housing for Rehabilitation of Cyclone Victims — CSIR-SERC, Chennai has conducted the
analysis, designing and structural detailing of (G+1) reinforced concrete buildings using Expanded
Polystyrene (EPS) Panels. The salient features of the technology are Faster mode of construction;
Ideal for mass production of houses; Affordable; and Disaster Resistant - Cyclone wind loads. The
developed technology has been transferred to Consortium Transmission Systems Pvt. Ltd. (CTSPL),
Hyderabad for ‘Hudhud’ cyclone victims’ rehabilitation housing programme at Srikakulam, Andhra
Pradesh. About 496 dwelling units are being constructed using the technology.

•

Traditional Knowledge Digital Library (TKDL): Fight
against bio-piracy — CSIR has played a major role in

The TKDL is
proving to be an
effective deterrent
against bio-piracy
and is being
recognized as a
global leader in the
area of traditional
knowledge
protection.

protecting India’s rich traditional knowledge in healthcare by
creating the TKDL. The TKDL involves documentation of the
traditional knowledge available in public domain in the form of
existing literature related to Ayurveda, Unani, Siddha and Yoga,
in digitized format. The TKDL currently contains information
concerning 2.93 lakh medicinal formulations in Ayurveda,
Unani and Siddha in 5 international languages, i.e., English,
Japanese, Spanish, French and German. Access to the TKDL is
available to Patent Offices only under TKDL Access Agreement.
Recently, CSIR through the TKDL has successfully contested an
attempt made by consumer goods giant M/s Colgate-Palmolive
Company (United States of America) to patent a Mouth-wash
formula containing herbal extract. Prior art evidences from TKDL provided that the claims made
in the patent application filed by M/s Colgate-Palmolive Company were not novel and the use of
claimed constituents of the mouth wash under reference was already mentioned in India’s traditional
medical literature such as Ayurveda and Unani. Another important success was achieved when a
leading UK-based Pangaea Laboratories Ltd.’s move to patent a medicinal composition containing
turmeric, pine bark and green tea for treating hair loss was thwarted by the TKDL. The TKDL is
proving to be an effective deterrent against bio-piracy and is being recognized as a global leader in
the area of traditional knowledge protection.
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CSIR Societal Interventions

Activities Focused on Rural Development
Objectives:
i.

Creating income generating opportunities

ii. Skill development for budding entrepreneurs (cottage, micro and small)
iii. Guiding entrepreneurs for Government support programmes
iv. Providing women centric solutions
v. Providing a few end-to-end technological interventions with business plan

•

Improved Variety of Ashwagandha Released – Enhancing Livelihood of Farmers —
Ashwagandha (Withania somnifera), the Indian ginseng or Winter Cherry forms essential constituent
or whole of >100 traditional medicine formulations. Under the CSIR-NMITLI Scheme, a new
improved high yielding variety of Ashwagandha, NMITLI-101 has been developed through the strong
collaborative efforts of four CSIR laboratories namely, CSIR-NBRI, CSIR-CIMAP, CSIR-CDRI
and CSIR-IICB. The chemotype, NMITLI-101 is an improved variety rich in major withanolides
(active compounds) such as withaferin A, withanone and withanolide A. The average root yield from
NMITLI-101 crop is about 25 quintal/hectare and the seed production from the variety is up to 3
quintal/ha, under optimum conditions. The roots of the variety have excellent immunomodulation
activity responsible for its medicinal properties. The estimated economic return from cultivation of
this variety is about ` 2.5 lakh/hectare per crop. CSIR has made available the technology package
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consisting of high quality agro-climate specific varieties and their
The team has also
related agro-technologies. During the 73rd CSIR Foundation Day
created a comprehensive
in September 2015, the variety NMITLI-101 was released by
knowledge resource
Hon’ble Minister, S&T and ES. During the function, Hon’ble
which contains
Minister of State, S&T and ES also distributed the high yielding
information on the
seeds of NMITLI-101 to farmers from various parts of the
genomic resources, value
country. The team has also created a comprehensive knowledge
added germplasms.
resource which contains information on the genomic resources,
value added germplasm, pharmacological research results and agro-technologies developed for the
improved varieties of Ashwagandha. This comprehensive knowledge resource is assimilated in the
form of a dedicated and interactive website.

•

CSIR-Centre for High Altitude Biology (CSIR-CeHAB) - Reaching to the Unreached—
A food processing unit has been set up at CSIR-Centre for High Altitude Biology (CSIR-CeHAB) in
the remote tribal region of Lahaul
and Spiti. A brining unit has been
designed and prototype developed
for the preservation of locally and
abundantly produced peas and
cauliflowers. The knowhow was
CSIR-CeHAB 			
During Winters
showcased at the District level
Tribal Fair at Keylong and training
organized for the benefit of 15
progressive farmers in making
novel products from Buckwheat
and also brining of the peas which
is a major crop.
Food Processing facilities — Buck wheat puffing

•

Cultivar ‘Him Stevia’ of Stevia rebaudiana and two cultivars of Gerbera ‘Him Glow’ and ‘Him
Peace’ were released by CSIR.
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•

Two improved genotypes, one of khushimol-rich Khus (Vetiver), and the other of lemongrass
with high oil content (1.8-2.5%) are under advanced evaluation trials.

•

Study report submitted on Shell-fish mortality in Goa — Large scale mortality of the
clam, Paphia malabarica, a
popular seafood delicacy in Goa,
occurred earlier this year, leading
to intense public concern. Multidisciplinary studies conducted
rule out natural cause of mortality
and identify possible short-term
exposure to local population
which highlights the need to
control effluent/sewage discharge
into the coastal and inshore waters. The study report has been submitted to the Government of Goa.

•

Introduction of commercial cultivation
of high value Mentha piperita at village
Shangus, District Anantnag, Kashmir
(cluster of 15 farmers).

•

Kashmir lavender festival was organized at CSIR-IIIM, Srinagar, Jammu and Kashmir. A J&K
aroma festival was organised at Bhaderwah, District Doda and at Kathua, Jammu and Kashmir.
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•

Training Programmes conducted for Skill Development — CSIR constituent laboratories
have organized several training programmes/workshops in diverse S&T areas so as to disseminate
the valuable knowledgebase developed in-house for societal/MSME/industrial benefits.

•

Intellectual Property: Skill development programme — As a part of Skill Development
Programme, CSIR has launched One Year Post-graduate diploma in Patinformatics (Patent
Informatics). The course has been designed to impart training in the field of patent searching, reading
and analysis for the purpose of creating patent landscapes, identifying research gaps, competitive
intelligence, new venture evaluation, patent portfolio management and techno-legal studies
(Patentability, Validity, Infringement and Freedom to operate). This is a unique programme with
50% of time being devoted to on the job training on live projects. The young professionals trained
in this discipline will find growing job opportunities in Corporate Planning, Business Development,
IP and R&D Management functions as well as in Law firms, Consultancy companies and other
Knowledge processing organizations.

•

Spin-offs, knowledge equity, technology incubation centres and scientific
entrepreneurship: Towards boosting creation of knowledge enterprises — A start-up
company (BIOLMED Solutions Pvt. Ltd.) has been setup at the CSIR-NCL Venture Center. This
company, developing silk based scaffolds for biological applications, has been selected to receive
funds through the Biotechnology Incubation Grant (BIG) administered by Biotechnology Industry
Research Assistance Council (BIRAC) of DBT.

International Collaborations
•

Training for SAARC countries: CSIR is involved in training of Researchers and government
officials from SAARC Countries in the area of Coastal Zone & River Basin Management. This is
being sponsored by the SAARC Centre for Coastal Zone Management, Maldives. CSIR has initiated
a dialogue with the SAARC Secretariat, Kathmandu to take up socially relevant collaborative S&T
projects. Two of the relevant areas identified were arsenic free drinking water for rural masses and
developing marketable products from medicinal and aromatic plants through regional value chains.
CSIR is also helping some SAARC and African countries towards the human resource
development (HRD) of their young scientists through attachment training programmes in CSIR
laboratories.

•

Arsenic Free Drinking Water for Rural
Masses: An initiative in building with SAARC
Countries— Arsenic contamination of groundwater is
a problem existing across several parts of our country,
especially West Bengal, Assam, Uttar Pradesh,
Chhattisgarh, Bihar, Tripura, Manipur, Arunachal
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Pradesh, Nagaland and Jharkhand. CSIR has developed several
technologies that provide arsenic free drinking water. In order
to make available the knowledge, knowhow and technologies
available with CSIR to solve regional problems on the matter,
it was felt that the same may be brought to notice of the
SAARC Member States through the SAARC Secretariat.

•

CSIR has developed
several technologies
that provide arsenic
free drinking water.

Signing of MoU with MIDI, Ethopia and Visit of
Ethiopian Delegates: A letter of Intent (LoI) was signed
between the Council of Scientific & Industrial Research
(CSIR), India and the Metals Industry Development Institute (MIDI), Ministry of Industry, Federal
Democratic Republic of Ethiopia (FDRE) on August 6, 2014.
A five-member Ethiopian Delegation led by H. E. Mr. Tadesse Haile, Hon. State Minister,
Ministry of Industry visited CSIR, New Delhi and a few constituent laboratories of CSIR to enter
into a new twinning arrangement with CSIR, India for capacity and capability building of “Ethiopian
metals and engineering sectors” through the Metals Industry Development Institute (MIDI), Ministry
of Industry, FDRE.

•

Joint workshop with Bangladesh Council of Scientific & Industrial Research: CSIR has
also initiated the process of reactivation of their S&T collaboration with the Bangladesh Council of
Scientific & Industrial Research (BCSIR), Dhaka. A joint workshop is planned in New Delhi on
“Chemical Metrology”.

•

Working programme between CSIR and Vietnam National University: A “Working
Programme” between CSIR and the Vietnam National University (VNU), Hanoi, Vietnam for the
years 2014-16 was signed for S&T collaboration in the areas of Chemical Science & Technology
and Geosciences, Oceanography and Climate Change. This was in continuation with the MoU signed
between CSIR and VNU during the state visit of H. E. Mr. Nguyen Phu Trong, General Secretary,
the Communist Party of Vietnam on November 20, 2013.

•

CSIR and the Stiftelsen SINTEF headquartered in Trondheim, Norway (SINTEF),
signed a Memorandum of Understanding (MoU) towards developing Scientific & Technical
cooperation on October 14, 2014 at Oslo, Norway during the visit of the Hon’ble President of India
to Norway.

•

A four member delegation from the Thailand Institute of Scientific and Technological
Research (TISTR), Thailand led by Mrs. Chantara Phoonsiri, Deputy Governor, R&D for Bioindustries visited CSIR during 24-25 Feb, 2015. The Thai delegation was on a mission to strengthen
and enlarge the scope of S&T cooperation between CSIR & TISTR in emerging fields of mutual
interest in the coming years.

•

French Delegation from OPTITEC and Photonics Bretgane visited CSIR for Strategic
Partnership in Optics and Photonics during September 2015.
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•

The Japanese AIST delegation led by President Ryoji Chubachi made a visit to
CSIR in December 2015 for “Strengthening of CSIR-AIST MoU”. The discussions with AIST
were focused on Biomedical Research covering Indian Traditional Knowledge and
Skill Development.

•

Academy of Scientific & Innovative Research
(AcSIR): A New Organ in CSIR System — The
Academy of Scientific and Innovative Research (AcSIR) has
been set up by CSIR as an Institution of National Importance
for imparting instructions and awarding degrees in frontier
areas of Science and Technology, particularly in inter and
trans-disciplinary areas of research. The AcSIR has been
set up through an Act of Parliament named the Academy
of Scientific and Innovative Research Act, 2011. This has
come into force w.e.f. 3rd April, 2012.

The Academy of Scientific
and Innovative Research
(AcSIR) has been set up
by CSIR as an Institution
of National Importance
for imparting instructions
and awarding degrees in
frontier areas of Science and
Technology, particularly in
inter and trans-disciplinary
areas of research.

Since its initiation, over 2250 courses have been
formulated by the AcSIR. Student enrolment under different
courses since 2011 include: 2691 for Ph.D. in science; 247 for Ph.D. in Engineering; 522 in
Integrated M.Tech.-Ph.D. program; 33 in Integrated M.Sc.-Ph.D. program; and 6 in Advanced
Diploma. Of these, 201 Ph.D. students, 384 M.Tech. (Engg.) students, 10 M.Sc. students and 10
students of Advanced Diploma have completed their degrees till date.
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•

New Millennium Indian Technology Leadership
Initiative (NMITLI) — CSIR’s New Millennium Indian CSIR-NMITLI has so far
Technology Leadership Initiative (CSIR-NMITLI) looks evolved 75 largely networked
beyond today’s technology and thus seeks to build, capture projects in diverse areas
and retain for India a leadership position by synergizing viz. Agriculture & Plant
the best competencies of publicly funded R&D institutions, Biotechnology, General
Biotechnology, Bioinformatics,
academia and private industry.
Drugs & Pharmaceuticals,
The strategy adopted for CSIR-NMITLI is to obtain an Chemicals, Materials,
inverse risk investment profile, i.e., low investment, high- Information and Communication
risk technology areas (with global leadership potential) with Technology and Energy.
investments increasing as developments take place and the
projects move up on the innovation curve with reduction in risks.
CSIR-NMITLI seeks to catalyze innovation centered scientific and technological developments
as a vehicle to attain for Indian industry a global leadership position, in selected niche areas in a
true ‘Team India’ spirit, by synergising the best competencies of publicly funded R&D institutions,
academia and private industry.
CSIR-NMITLI has so far evolved 75 largely networked projects in diverse areas viz. Agriculture
& Plant Biotechnology, General Biotechnology, Bioinformatics, Drugs & Pharmaceuticals,
Chemicals, Materials, Information and Communication Technology and Energy. These projects
involve 100 industry partners & 300 R&D groups from different institutions. These 67 projects
cumulatively have had an outlay of approximately ` 650 crore.
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CSIR Missions
…Roadmap to E5 (Energy, Environment, Economy, Equity, Empathy)
Affordable
Housing
Aroma &
Phytopharmaceuticals
Water

•

Therapeutics &
Biotherapeutics

Medical
Instrumentation
Food &
Nutrition

Endeavour in
Outcome Driven
Mission Mode

Skill
Development

Genomics and other omics technologies for Enabling Medical Decision: GOMED —
Genetic diseases, though individually rare, cumulatively affect a large number of individuals. A
programme called GOMED (Genomics and other omics technologies for Enabling Medical Decision)
has been developed by the CSIR which provides a platform of disease genomics to solve clinical
problems. The present portfolio includes over 80 genes and sequencing of mitochondrial loci for
mitochondrial disorders. In a short span of 9 months which encompassed the proof-of-concept stage,
GOMED has catered to over 600 patients from across the country.

•

Aroma Mission - Augmenting Farmer’s Income and Supporting Micro-entrepreneurs
— CSIR is launching the “Aroma Mission” targeted at development and dissemination of superior
varieties and agro-technologies for specific agro-climatic regions, and also to promote agrientrepreneurship in medicinal and aromatic plant cultivation. The key outcomes of the Mission
include:
-

Bringing about 5500 hectare (ha) of additional area under captive cultivation aromatic cash crops
particularly targeting rain-fed/degraded land across the country;

-

Providing technical and infrastructural support for distillation and value-addition to farmers/
growers all over the country;

-

Enabling effective buy-back mechanisms to assure remunerative prices to the farmers/growers;

-

Value-addition to essential oils and aroma ingredients leading to well-positioned products.
The CSIR Mission mode projects target participatory R&D leading to the development of
desired technology, products and services and to enable deployment of the same. CSIR through
the Aroma Mission thus proposes to augment farmer’s income and support micro-entrepreneurs
for socio-economic growth in rural India.
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•

Water for All - Aquifer Mapping of Water-scarce Areas - Proposing Pilot to a National
Program— The CSIR-National Geophysical Research Institute (CSIR-NGRI), Hyderabad utilized
a robust technology, helicopter borne Transient Electro Magnetic (HTEM) and Magnetic (HMAG)
for survey in six areas which are:
1. Ramgarh, Jaisalmer Dist, Rajasthan (Desert area)
2. Dausa Dist, Rajasthan (Combination of Sedimentary and hard rock formation)
3. Patna Dist, Bihar (Alluvial formation with multi-storey Aquifers)
4. Nagpur Dist., Maharashtra (Deccan traps)
5. Tumkur Dist, Karnataka (Hard Crystalline formation with fractured aquifers)
6. Cuddalore Dist., Tamil Nadu (Coastal sediments with multi-storey Aquifers)

The data from the aforesaid has been analyzed and validated with ground geophysical surveys as
well as wells drilled by the Central Ground Water Board (CGWB). The results have provided good
insight of the aquifer system that helps reducing a number of uncertainties that were hindering any
meaningful management in the past. For each pilot area, specific and useful results have been obtained.
The depth of investigations have been up to 200 meters in hard rocks and 300 meters from the surface
in sedimentary formation but the advancement in the technology now can provide up to 500 meters also.
The results of the aforesaid pilot exercise are extremely encouraging and with the experience and
detailed knowledge, it is proposed that the task could be up-scaled.
-

The six pilot areas were taken such that they represented almost all the geological formations and
hence it was easy to divide the entire country into six different geological formations and the pilot
studies could be up-scaled appropriately.

-

The geographical areas (in % of the total country’s area) as well as extent have been calculated to
have ready plan for carrying out the task as well as prepare an approximate budget as well as time
table.

-

CSIR proposes aquifer mapping of the country as below:

i.

To start with the surveyed area and provide fast implementing results, two of the six areas viz.,
Daussa district and in Nagpur district will be taken where the geophysical dense data are already
available, the same will be further validated and translated in to hydrogeological models at the
watershed scale as well as at village scale.
The flow and contaminant transport will then be simulated and a Decision Support Tool will
be prepared at local scale such that it is handed over to the farmers to be managed by the farmers
and farmers’ group. This work could be completed within 2 years’ time.

ii. Since the entire country needs reasonably more time, CSIR may start investigations in drought
prone or water scarce areas first. They are largely in Western Rajasthan, Marathwada, Vidharba,
Royalseema, Bundelkhand areas with a total area of 5.3 Lakh Sq km. These areas could be investigated
using multiple sets of Heliborne equipments in a time period of 4 to 5 years with a budget of ` 2600
crores.
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iii. The entire country with an area around 3.2 Million Sq km, could be completed with the survey and
interpretation in about 10 to 12 years with total budgeted amount of `15000 crore.
CSIR will need the support of stakeholder Central and State Ministries/Departments for the
aforesaid exercise.

•

CSIR’s Technology Incubation Centres - For Start Up India and Stand Up India Creating Entrepreneurship in Newer Formats through World Class Translational
Research — Knowledge driven enterprises are the key players of the knowledge economy.
India is poised to emerge as a destination for such enterprises. The National Innovation System
(NIS) is energised by appropriate mechanisms. The CSIR is contributing for the same through its
constituent laboratories. It has been continuously providing S&T interventions for the socio-economic
development in the country as well. In the current context, it is necessary to leverage the R&D
efforts for translational research. CSIR is playing an enabling role for the purpose and is setting up
“Incubation Centres” which would work in identified domains.
The CSIR Incubation Centre would be a multipurpose facility. On one hand it would aim to
provide high quality infrastructure and environment to entrepreneurs and knowledge workers while
on the other, it would help incubate novel products, technologies, knowhow(s), process(es) and
other patentable knowledge into marketable goods.

The Objective: The objective of the CSIR Incubation Center would be to nurture startup/spin off
companies and encourage early stage innovation through appropriate handholding mechanisms. It
would encourage commercialization of innovation led development and shall provide a breeding
ground for startup/spin off companies and techno-entrepreneurs.

The Scope: The CSIR Incubation Centre shall facilitate:
-

Setting up of start-up/spin off companies to develop innovations to commercializable products;

-

Setting up of R&D companies to serve Indian and International customers; and

-

Incubating R&D centres by national/international companies as a prelude to setting up their own
independent R&D centres.
Some key achievements are as follows:

-

The Entrepreneurship Development Center (EDC), at CSIR-NCL Innovation Park, Pune:
The Venture Center strives to nucleate and nurture technology and knowledgebased enterprises by
leveraging the scientific and engineering competencies of the institutions in the “Pune region” in
India. The Venture Center is a technology business incubator specializing in technology startups
offering products and services exploiting scientific expertise in the areas of materials, chemicals
and biological sciences & engineering.

-

Nutra-Phyto Incubation Centre: CSIR-CFTRI, a mentor for the food & food processing industries,
has established a Technology incubator, “Nutra-Phyto Incubation Centre”, in collaboration with
the Government of Karnataka for working with/incubating industries in the domain and take them
forward towards successful commercial ventures.
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•

CSIR-IICB Translational Research Unit of Excellence (CSIR-IICB-TRUE) — The CSIRIICB-TRUE has been recently set-up. The ‘CSIR-IICB-TRUE’ is conceived as a productive platform
for successful industry-institute liaison for translating previously achieved and ongoing biomedical
discoveries by CSIR scientists into biomedical deliverables. The new unit will include research
facilitation by establishing advanced technological platforms, establishing a Biomedical Incubation
Center for MSME start-up companies and translating discoveries into biomedical technologies.
In addition to the above, several CSIR laboratories are equipped with pilot plan facilities to
translate lab discoveries into deployable technologies/products.

•

Contributions for Skill Development: Aiming at enhancing employability and improving
livelihoods — CSIR has developed a structured large scale Skill Development Initiative using
the state of the art infrastructure and human resources of CSIR. About 30 High Tech Skill/
Training programmes have been
launched for imparting skills to over
5000 candidates annually. The skill
development programmes cover the
following areas: Leather Process
Technology; Leather Footwear &
Garments; Paints & coatings for
corrosion protection; Electroplating
& Metal Finishing; Lead Acid
Battery maintenance; Glass Beaded
Jewellery/Blue Pottery; Industrial
Maintenance Engineering; Internet
of Things (IoT); and Regulatory –
Preclinical Toxicology.
Recently an Agreement has
been signed between CSIR and
Andhra Pradesh Scheduled Caste Cooperative Finance Corporation Ltd.
(APSCCFC) for Skill training and
Entrepreneurship in Leather Sector.
The initiative is set to benefit 10,000
Scheduled Caste candidates from
Andhra Pradesh, creating income
generation assets to the households
and thus enabling social and economic
development. An investment of
` 30.00 Crore is being made by
APSCCFC in the next 2-3 years.
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Economic/Socio-economic Assessment of select
commercialized/deployed technologies
Streptokinase (CSIR-IMTech, Chandigarh)
Streptokinase is a vital, life-saver injectable protein drug that saves up to 40% of human lives after
heart attacks if given within a few hours of the onset of chest
pain. The Indian sub-continent has been recognized by the
WHO as a highly vulnerable population pool for cardiac
problems, with over 20 million patients in India alone who
are suffering from heart-related maladies. CSIR-IMTECH
has developed a portfolio of Streptokinase technology which
includes: Natural streptokinase; Recombinant streptokinase;
Clot-specific streptokinase (third generation thrombolytic
molecules); and the new Generation Clot-buster(s) (fourth
generation thrombolytic molecules).
The technology of natural streptokinase of ‘British’ The price of the imported
Pharmacopoeiac grade developed by CSIR-IMTECH was brands also reduced in
transferred to M/s Cadila Pharmaceuticals Ltd., Ahmedabad. the country by about 40%,
Cadila is manufacturing the drug indigenously, a first in resulting in a major saving
India. As a result, the price of the imported brands also
to the Indian consumer and
reduced in the country by about 40%, resulting in a major
thus making it within the
saving to the Indian consumer and thus making it within the
reach of a common man. The recombinant streptokinase reach of a common man
using the recombinant DNA route has also been developed
by CSIR-IMTECH which is roughly ten times efficient as
that of natural streptokinase production technology. The technology was transferred to M/s Shasun
Drugs and Chemicals Ltd., Chennai. The technology has led to making available this vital life saver
drug available to the consumer at most affordable costs.

Economic/Socio-economic impact: Streptokinase are relatively expensive making them out of reach
of many Indians. At the turn of the century, its availability in India was poor (20,000 doses). No domestic
production existed until the first Council of Scientific and Industrial Research (CSIR) licensee began
production in 2001-02. Its streptokinase price was less than half that of the MNC, the major supplier in
the market at that time. Its supply increased overtime, other producers entered, market supply increased,
being 120,000 doses in year 2011. Prices dropped by more than 50 percent (less than one month of per
capita income). The burden of disease was reduced, calculated using WHO DALYs.
CSIR’s programme to develop technology for a domestic clot-buster drug was complicated as
clot-buster drugs are not chemical but biotechnology drugs. Technology transfer and commercialisation
were also difficult but led to expanded sales.
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The direct value difference of over ` 580 crores in 2011-12 prices due to over fourteen thousand
additional lives saved by Streptokinase produced by CSIR-IMTECH licensees relative to the alternative
treatment (anti-platelet and anti-coagulant drugs’ therapy) during 2001-2011 is the estimated economic
impact of CSIR-IMTECH streptokinase technologies – natural streptokinase and recombinant
streptokinase.
The economic impact of CSIR streptokinase technologies, or the value that would be lost if CSIR
streptokinase were not there, is about ` 580 crores for the patients, and based on the value of the lifeyears of surviving patients, of over ` 16,000 crores in 2011-12 prices.
The lab’s net earnings or value added until 2011-12 are `1.8 crores with licensing fees and royalties
earned being about ` 2.5 crores and the expenses incurred, in terms of patent costs and salaries of the
scientists who worked on the streptokinase project over the duration of the project, being `65 lakhs.
The industry partners or the CSIR licensees generated value added of ` 17 crores from streptokinase
operations.

Sonalika Tractor (CSIR-CMERI, Durgapur and Ludhiana)
CSIR was challenged to develop a domestic tractor. CSIR’s CMERI successfully developed a tractor
suitable for Indian conditions which was launched as “SWARAJ.” This first CSIR-CMERI tractor
filled a crucial supply gap, enabled access, expanded tractor
availability in India during Green Revolution adoption and
helped augment food production. It also filled a technology
void, with indigenous technology being developed and
commercialized for tractors. It helped moving beyond
assembling components as per tractor industrial designs based
on foreign technology to developing an industrial ecosystem
for tractor production with local vendor development, use
of local materials with lower investment outlay, demonstrating
The value of total crop
capability of Indian technology development suited to domestic
yield increase due to
needs.
SWARAJ tractors on
During the 1990s, a query by farmers for a tractor
with the desired attributes of deep cultivation, with ability to
mount multiple implements, more power output (including for
implements) and no repairs led to the development of a second
tractor by CSIR-CMERI and launched as “SONALIKA.” This
second CSIR tractor gained significant market share. Also,
more MNCs entered the Indian market.

account of new tractor
demand relative to the
use of bullocks is ` 6836
crores in 2010-11 prices
and due to SONALIKA
tractors is ` 2799 crores

Economic/Socio-economic impact: The average increase in farm crop yield was about 13 percent.
The value of total crop yield increase due to SWARAJ tractors on account of new tractor demand
relative to the use of bullocks is ` 6836 crores in 2010-11 prices and due to SONALIKA tractors (also
on account of new tractor demand relative to the use of bullocks) is ` 2799 crores.
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SONALIKA tractor has a higher tractor life owing to its special industrial design which reduces
repairs and enhances machine life. The extra yield increase, due to the extra life of SONALIKA (11.3
years) versus that of other tractors (10 years), for the replacement tractor demand component of sales
is ` 617 crores in 2010-11 prices.
The economy obtained enhanced food supply, with value exceeding ` 6800 crores from CSIRCMERI SWARAJ and exceeding ` 3400 crores from CSIR-CMERI SONALIKA tractors. The economy
also saved foreign exchange with indigenous technology. Finally, (i) the development of the first
indigenous SWARAJ tractor led to the creation of not only tractor producing capability but also to a
local tractor components’ vendor ecosystem, both using indigenous CSIR technology and local materials,
and (ii) the successful transition of ITL from farm implements enterprise to a large tractor manufacturer
was based on indigenous technology.

Ukraine Clay Replacement Mix (CSIR-CGCRI, Kolkata and
Naroda Centre)
The process of vitrification heats a prepared clay mixture containing quartz and feldspar to very high
temperatures where the glass in the clay mixture melts and fuses with the clay forming a layer impervious
to water. However, the clay in this mixture requires specific
properties, which are obtained by using clay from Ukraine.
This dependence on Ukraine clay has led to problems, chiefly
that its import price is rising. It was popularly believed that
vitrified tiles cannot be manufactured without Ukraine clay.
Nonetheless, the Floor Tile Association of Gujarat and the
Industries Commissionerate of Gujarat jointly approached the
Naroda Centre of CSIR’s Central Glass and Ceramics Research
Institute (CSIR-CGCRI) in 2005 to help devise a local solution,
that is, a mixture of domestic Indian clays such that the required
properties could be obtained. The CSIR-CGCRI Naroda Centre
devised a mix of domestic clays with the same chemical properties
as those obtained from Ukraine clay. The exercise was conducted and charged to both sponsors at cost,
of ` 6 lakhs, with each sponsor bearing 50 percent of the cost. A workshop held in December 2005
demonstrated the Ukraine Clay (Replacement) domestic Mix (UCM) technology to the Association and
eleven individual members. So, the technology development was relatively cheap and also simple to
implement.
The CSIR-CGCRI UCM technology was adopted by nine (ten) enterprises who attended the
workshop followed by another 53 producers who entered this segment with the CSIR-CGCRI UCM
technology, taking the total number of units using the CSIR-CGCRI UCM technology to 62 (632)
amounting to six fold technology diffusion. This diffusion in technology adoption is possible since the
technology transfer was through a workshop with no additional cost to individual enterprises, on the
lines of CSIR’s nonexclusive licensing.
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Economic/Socio-economic impact: The use of Ukraine clay has reduced, from an average of over
12 percent of material input (across ten existing vitrified tile units) in 2004 05 to less than 5 percent of
material input in 2011 12 in units using Ukraine clay. The share of Ukraine clay cost in raw material
cost has declined from over 13 percent in 2004 05 to less than 4 percent in 2011 12, with the share of
raw material cost in operating cost declining from 44 percent to 40 percent. A substantial number (33
units or 40 percent) of the 83 units in production by 2011 12 are not using Ukraine clay.
The price of a vitrified (Gujarat) tile has fallen from ` 528 per square meter in 2004 05 (about
26 percent of monthly per capita income) to ` 142 per square meter in 2011 12 (less than 5 percent of
monthly per capita income). Total sales have increased from 140 lakh square metres in 2004 05 to 1600
square metres in 2011 12. In the process, a superior quality and hitherto high priced housing material
has become more available and more affordable.
Vitrified tile units in Gujarat has risen from ` 263 crores in 2004 05 to ` 328 crores (inflation
adjusted, constant 2004 05 prices) in 2011 12, despite the sharp drop in average vitrified tile price
(` 528 to ` 142, over 70 percent decline). Similarly, total value added of all CSIR-CGCRI UCM (and
non CSIR) technology using units has also risen (fallen) from `131 crores (`132 crores) in 2004 05 to
`242 crores (` 86 crores) in 2011 12. However, value added by six (units covered in the survey, of the
initial eleven) enterprises in production who attended the CSIR-CGCRI’s UCM technology workshop
has fallen from `131 crores in 2004 05 to ` 57 crores by 2011 12.
The total value added by the “CSIR” entrants or new enterprises numbering fifty six (fifty three
“diffusion” units plus three units who attended the CSIR-CGCRI workshop but began production after
2005) enterprises is ` 185 crores in 2011 12.

Degumming of Rice Bran Oil (CSIR-IICT, Hyderabad)
Rice bran oil (RBO) is rich in nutrients. Studies1 have proved that the use of a vegetable oil such as rice
bran oil coupled with dietary and lifestyle modifications may help in reducing the risk of cardiovascular
diseases.
Rice bran oil refiners in India (usually small scale) faced
low realizations due to oil losses in chemical processes (also
polluting) or physical processes (low yield of oil, poor perceived
quality of oil due to the dark colour).
CSIR-IICT devised a process of enzymatic degumming
that removes gums efficiently (lower amounts of wastewater),
reduces phosphorous content (lightens colour), and improves
oil recovery (reduced oil loss) with most nutraceuticals intact.
The technology was tested with one industry partner and
subsequently deployed to 18 more producers. Edible RBO
availability increased with potentially higher wellness effects
and at the same time reducing foreign exchange outgo on the
demand supply gap for edible oils.
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Economic/Socio-economic impact: Benefits to the Lab: An amount of ` 2 lakhs from the financial
grant of TMOP&M was used for developing the enzymatic degumming process and no additional CSIR
funds were used. CSIR-IICT obtained ` 75 lakhs (`5 lakh per unit) as consultation fees and an additional
`67.5 lakhs from RBO refining units and PECs towards technology transfer fees. A total sum of `
142.5 lakhs was obtained with a surplus of over `100 lakhs earned by CSIR-IICT for the enzymatic
degumming of rice bran oil. The net earnings from expenditures incurred over 1999 2002 and earnings
over the period 2002 2010, inflation adjusted to 2010 11 prices, are `1.2 crores.
Benefits to the Industry: The refining enterprises adopting CSIR-IICT’s enzymatic degumming
technology derive several benefits, namely, (i) higher quality rice bran oil – lighter coloured oil with
nutraceuticals such as gamma oryzanol and phytosterols intact, which fetches a higher price in the edible
oils market (ii) higher recovery of rice bran (neutral) oil by about 1 1.5 percent, (iii) additional recovery
of gums and fatty acids, (iv) process led saving of water used – requirement reduced from 15 percent
to 5 percent, and (v) reduced effluents and reduced use of hazardous chemicals such as phosphoric acid
and sulphuric acid.
These benefits could be quantified with data on the CSIR (and comparable) licensees located
in Andhra Pradesh (4), Karnataka (2), Tamil Nadu (1), Chhattisgarh (3), Punjab (3), Uttar Pradesh
(2), West Bengal (2), Maharashtra (1), and Delhi (1). The industry output has increased to 8.5 lakh
tonnes annually, of which at least 3 lakh15 tonnes is produced using CSIR-IICT technology. The oil
saving at the rate of 1.5% is 4433 tonnes per year. Valued at a price of ` 7000 per tonne (range ` 6500 to
` 7500 per tonne) the saving is over ` 3 crores annually.
With a risk free discount rate of 5 percent, the total value creation of the additional earnings would
be ` 62 crores. The additional price realization for all output of 3 lakh tonnes (less value of 4433 tonnes
due to extra oil recovery, already obtained above) attributed to CSIR-IICT enzymatic degumming
technology at an additional price recovery of ` 10017 per tonne would amount to about ` 3 crores and
the value creation of the additional earnings stream would be ` 59 crores. On just these two counts, the
additional benefits amount to ` 121 crores or about ` 111 crores in 2010 11 prices.

Terafil filtering disc for water purification (CSIR-IMMT,
Bhubaneswar)
Terafil water filtering disc, by CSIR-IMMT, is a low cost device made from local
materials and works on the gravity principle without the use of electricity with
two containers separated by the filtering disc. It is simple to operate, requires
a small procedure (scraping the top layer off) but no expense for maintenance,
and lasts for about five years. It filters out excess iron and other impurities,
almost all pathogens, and is suitable for 56,000 habitations with population
totaling over 229 million in 276 districts that are afflicted with the problem of
excess iron content in water.
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Economic/Socio-economic impact

Households in districts with

Benefits to the Lab: Differential rates of one time licensing fee
excess iron in water now
were charged ranging between ` 5,000 to `20,000 for community
have a choice of a low cost
filters and between ` 15,000 to ` 60,000 for domestic filters.
effective solution to the iron
From the 93 licensees for retail or domestic filters, therefore,
overload syndrome.
about ` 20 lakhs were obtained. The deployment through public
programmes (NRDWP/Jalmani) was at no additional cost or gain to the Lab. The development costs at
the Lab were ` 200,000 incurred over 1995 1998 (spending being limited largely to the salary of the
inventor scientist and support staff). Inflation adjusted net value creation by CSIR-IMMT for TERAFIL
is ` 23 lakhs. The internal rate of return works out to 21 percent which compares favourably with the
GDP growth rate.
Benefits to the Industry: The range of non powered water filtering devices expanded and now with
an option to filter excess iron (earlier non existent). Households in districts with excess iron in water
now have a choice of a low cost effective solution to the iron overload syndrome. It appears that in the
absence of established demand or that is without a clear demand linkage, it was difficult for them to
continue assembling TERAFIL filters. As a consequence, retail level commercialization of TERAFIL is
almost non existent and the TERAFIL deployment is essentially through the government programmes.
Benefits to the People and the Economy: TERAFIL deployment provided access to safe water to under
served areas and sections of India’s population. It was deployed (installed) in habitations and schools
located in 190 districts. The number of persons (including students) served or that is provided with
TERAFIL filtered water is a little over a million16 with about 642000 of these being students. The filtered
water consumed by students is over 2.5 million litres per day or an average of 3.95 litres per student
per day. With an average consumption of about 2.5 litres per day recommended per person, this uptake
of TERAFIL treated water suggests that contamination from non TERAFIL sources may be minimal.
Using NRDWP data on persons served in TERAFIL treated areas, IDSP data on death rate in
TERAFIL areas, and using incidence of disease data as well as DALY for diarrheal diseases, the
reduction in the number of deaths is 15,468 persons. The value of life years saved of these over 15,000
persons at the per capita income of ` 60,972 in 2011 12 for over 33 years gives an indicated economic
impact of ` 3170 crores.

CSIR Soft Coke Oven (CSIR-CIMFR, Dhanbad)
While soft coke or semi coke is clean, its production is polluting. After emissions’ standards were
notified in 19969 and particulate matter (corrected to 6% CO2) had to be reduced to 350 mg/Nm3, the
Indian soft coke producing industry came under threat. CSIR’s Central Institute for Mining and Fuels
Research (CSIR-CIMFR), Dhanbad, Jharkhand provided a low cost effective technology solution in the
form of a soft coke (producing) oven which reduced emissions.
The CSIR-CIMFR solution brought the emissions level within the new lower permissible limits
and thereby protected the livelihoods of many small enterprises operating soft coke ovens at that time
as well as prevented energy distress to 1.5 million households and 7 million people using soft coke
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as domestic fuel in India. Further, it was a cheap efficient fuel whose non-availability and consequent
forced fuel switching would have caused energy and financial distress.

Economic/Socio-economic impact: To both rural and urban

Assuming that it is no worse

consumers, a key benefit is the avoidance of chronic obstructive for subsequent years, the
pulmonary disease due to indoor pollution. According to Salvi DALYs saved by use of soft
and Aggarwal (2012), exposure to biomass smoke is a major coke turns out to be over
risk factor for COPD. Then, having access to soft coke and 470,000. Using the per
using it as domestic fuel instead of biomass, the users avoid the capita income in 2009-10
risk of COPD. The person likely to be affected is the cook or of ` 46492/=, the value of
one female per household. The prevalence rate of COPD for economic loss averted due
females in India of 2.7 percent is therefore used to calculate the to lower burden of disease
economic loss averted by using soft coke as domestic fuel. The would be ` 2193 crores.
prevalence rate is applied to the 1.5 million households using soft coke as domestic fuel in India during
2009-10. This provides the number of (female) persons that would be afflicted by COPD if they had
instead been exposed to biomass smoke.
The number of COPD patients avoided is thus a little over 41,000. As per WHO (2008), the disability
adjusted life years (DALYs) lost due to COPD for South East Asia (includes India) was 11.4 in 2004.
Assuming that it is no worse for subsequent years, the DALYs saved by use of soft coke turns
out to be over 470,000. Using the per capita income in 2009-10 of ` 46492, the value of economic loss
averted due to lower burden of disease would be ` 2193 crores.

New variety of menthol mint (Mentha arvensis) (CSIR-CIMAP, Lucknow)
CSIR-CIMAP has developed short-duration and high-yielding
varieties that fit well into the existing crop rotation in the farmers’
fields and do not disturb or replace the food crops. Due to very
attractive profits earned through its cultivation, Menthawas
alarmingly replacing wheat. But, development of short-duration
(maturing in 75-80 days) varieties like Kosi by CSIR-CIMAP
enabled farmers to have Mentha as an additional crop during the
fallow period, without replacing wheat cultivation. Mentha is
popular and mainly benefitting the small and marginal farmers
(81.57% farmers adopting these technologies are small/marginal).
Enhancement in the incomes of the farmers not only led to an increase in the number of farmers during
2013-2016 but also in an increase in the area (from 0.50 to 0.63 ha) cultivated by each farmer. CSIRCIMAP has designed and developed efficient distillation units of various capacities including mobile
distillation unit. About 90% of the farmers in case of menthol mint have procured the planting material
from CSIR-CIMAP at one time or the other. About 60% Mentha farmers were in contact with CSIRCIMAP for planting material and advisories especially related to agronomic management. Farmers were
benefitted to the tune of ` 72,000 per hectare by cultivating menthol mint as an additional crop in case
farmer was not taking any other crop during this period.
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With the significant enhancement of incomes, most of the farmers have spent this additional money
towards education of their children and procuring agriculture implements and creation of other assets.

Economic/Socio-economic impact: Adoption of the CSIR-CIMAP technologies by farmers has
led to the emergence of India as the largest producer and exporter of Mentha oil in the world. The
production rose from around 6,000 tonnes in 1990s to 45,000 tonnes in 2013, supporting hundreds of
small and medium industries based on Mentha and allied products. It can be safely said that a cumulative
additional income of ` 2,500 crores per annum accrued to the farmers involved in cultivating menthol
mint, and about 25,000-30,000 tonnes of Mentha oil was produced, which was made available to the
consumer industries for value addition and product development. Cultivation of Mentha has also resulted
in the production of 7 million tonnes of herbage, which would have sequestered substantial amount of
CO2 from the atmosphere (Considering that about 50% of the residue is used as fuel, the remaining 3.5
million tonnes of the crop residue goes to replenish the soil as compost adding around 6 million tonnes
of carbon into the soil per year).

New variety of Artemisia annua (CSIR-CIMAP, Lucknow)
CSIR-CIMAP has developed short-duration and high-yielding and artimisinin-rich varieties that fit well
into the cropping system of the farmers and developed efficient artimisinin extraction technology, which
was transferred to several pharma industries.
Artemisia was an uneconomical crop for the industries as it
contained low amounts (0.1%) of artemisinin, but through sustained
R&D efforts of CSIR-CIMAP, high-artemisinin containing varieties
(containing 0.8-1.0% artemisinin) were taken up by the industry
to start contractual cultivation with the farmers with buyback
arrangements at pre-fixed prices.
Artemisia cultivation is popular among small and marginal farmers (80% farmers adopting these
technologies are small/marginal) in areas mainly having limited resources including irrigation.
Enhancement in the incomes of the farmers not only led to an increase in the number of farmers
during 2013-2016 but also in an increase in the area (0.35 to 0.45 ha) in case of Artemisia.
Farmers cultivating Artemisia procured seeds from IPCA, to whom the seeds were supplied by
CSIR-CIMAP under consultancy mode.
More than 90% of farmers cultivating Artemisia were in contact with CSIR-CIMAP.
Farmers were benefitted to the tune of ` 73,000 per hectare by cultivating Artemisia, as an additional
crop in case a farmer is not taking any other crop during this period .
With the significant enhancement of incomes, most of the farmers could spend this additional income
towards education of their children and procuring agriculture implements and creation of other assets.

Economic/Socio-economic impact: With the introduction of CIM-Arogya variety of Artemisia and
its adoption by the farmers, it is estimated that about 5000 tonnes of dry leaves are produced in India,
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which are utilized by IPCA Lab for the extraction of around
40 tonnesartemisinin. The indigenously produced artimisinin is
sufficient for producing 40 million doses of ACT to save millions
of cerebral malaria patients in India and Africa.

Cultivation of both the above
crops has generated an
additional employment of
around 5-6 crores man days
in the agriculture lean season,
which would have prevented
exodus of the manpower from
rural to urban areas.

Cultivation of both the above crops has generated
an additional employment of around 5-6 crores man days
(considering 200-250 mandays required for cultivation and
processing of these crops) in the agriculture lean season, which
would have prevented exodus of the manpower from rural to urban areas. A traditional farmer in Uttar
Pradesh can achieve a maximum net income of upto ` 54,000/ha following wheat-rice crop rotation.
Inclusion of Mentha or Artemisia in between the two cropping season is able to provide an additional
profit of about ` 73,000, leading to about 2.35 times increase in their farm incomes.

Agrotechnologies for Lilium cultivation (CSIR-IHBT, Palampur)
CSIR-IHBT has developed package of practices on Lilium
cultivation which includes all aspects regarding soil,
climate, soil preparation, propagation techniques, varietal
selection, bulb size, time of planting, planting density,
planting depth, irrigation, nutrition, hoeing, weeding,
pinching, disbudding, insect and disease management,
grading, packaging and transportation of flowers.
The CSIR-IHBT has been promoting Lilium
cultivation and supporting the farmers by providing bulbs
to the interested cultivars. Overall, CSIR-IHBT had
distributed over 126,860 bulbs to the lilium growers in last decade.
One of the key areas of assistance provided by CSIR-IHBT has been to raise awareness about
Lilium cultivation and motivating farmers to grow Lilium. The mode of reaching out to the interested
farmers was trainings, exposure visits, demonstration and kisanmela.
The exposure visits were also undertaken as part of extension activities to promote Lilium cultivation
among the interested farmers. During the last 10 years, 57 exposure visits were made by CSIR-IHBT
team with the objective of promoting Lilium production.
The institute had also organised demonstrations on lilium in the farmers’ field from 2007-08 to
2016-17. These demonstrations were conducted at 30 different sites. CSIR-IHBT had also organized
a farmers’ fair (KisanMela) at the institute on 26th September 2016 with participation of 78 farmers.
In order to strengthen the forward linkages in Lilium production, CSIR-IHBT during the initial
period of Lilium cultivation, also supported farmers for selling the flowers in the Delhi Flower Market.
This initiative had helped the farmers in getting better remuneration for the cuttings especially during
the years 2008-09 and 2009-10. From 2010-11 onwards, the farmers have been selling their flowers
directly to the market through Floriculture societies.
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Economic/Socio-economic impact: A number of floriculture societies have been into Lilium
production in order to strengthen the forward and backward linkage in the cultivation. CSIR-IHBT
introduced this crop in Lahul & Spiti area of H.P. The societies have received training on package of
practices related to lilium cultivation from CSIR-IHBT, Palampur.
During Lilium flower production, the farmers either sell
or retain some planting material (bulbs) for their next crop.
Farmers get a net return per bulb @ ` 7 after deducting all
kinds of cost inputs. The total of net returns from 15 lakhs
of bulbs produced after three seasons @ ` 7 per corm/bulb
(15x7) = ` 105 lakhs. The total of net return on per year
basis from bulbs= ` 105 lakhs/ 3= ` 35 lakhs. Total of net
returns from sale of Lilium flower sticks + bulbs per year
= ` 81 lakhs+ ` 35 lakhs= ` 116 lakhs.

Before adoption of Lilium
cultivation, all farmers were
growing vegetables mostly
pea and potato. Now Lilium
cultivation has reduced the area
under pea and potato by about
40 to 50 %, as Lilium is giving
approximately double income
than pea and potato.

Employment Generated: The duration of this crop is 4 months (120 days) for Lilium. Hence
employment generated through Lilium plantation under 5.8 hectares covered by 14.5 lakhs Lilium
plants is 17400 mandays per year.
It may also be mentioned that before adoption of Lilium cultivation, all farmers were growing
vegetables mostly pea and potato. Now Lilium cultivation has reduced the area under pea and potato by
about 40 to 50%, as Lilium is giving approximately double income than pea and potato.

Comparative economics of Lilium with Pea and Potato in Lahaul & Spiti
As per the information provided by the Lilium growers, the net return received by them was about
5 times higher than that obtained from Pea while about 6.67 times more net return was obtained as
compared to Potato crop.

CSIR technologies for the LCA (Tejas) project (CSIR-NAL, Bengaluru)
When India’s indigenous Light Combat
Aircraft (LCA) – TEJAS soared into the
skies for the first time in January 2001, it
was a proud and exhilarating moment for
the whole country. LCA is ‘light’ largely
because of CSIR’s innovative development of
composite airworthy parts. When the unstable
LCA engages in ‘combat’, the pilot in the
cockpit will carry out his split second maneuver using the head up cockpit display and the sophisticated
control software developed by CSIR with its partners. LCA technologies are extremely sophisticated
and have dramatically narrowed the gap between India and Western countries in fighter aircraft design
and development
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Technical Details: LCA Tejas aircraft has nearly 406 composite components out of which 165 composite
parts technology were developed and transferred to Hindustan Aeronautics Ltd (HAL), Bengaluru. Two
parts namely Fin and rudder assembly have been designed and developed by CSIR-NAL. HAL had
agreed to take up 152 parts and requested CSIR-NAL to support for remaining 13 complex critical parts.

Commercialization / Deployment details: Currently 13 parts are being produced with the support
of production partner namely M/s TATA Advanced Materials Limited, Bengaluru. M/s TAML team
is being trained on all 13 parts. 5 parts are being produced from TAML facility. Training on major
assemblies like Fin and Rudder is completed and tools are being shifted to M/s TAML to continue
production at TAML. Training on remaining 6 parts is being scheduled and will be shifted to TAML
progressively.

Economic/Socio-economic impact: Total Economic Value of CSIR’s contribution to the LCA Tejas
is about ` 4932 crore.

Advanced Flight Control Laws
i. Cost savings on Technology Development
• The direct R&D cost to NAL for developing the fly by wire Control Laws

` 20 Crores.

• The likely cost of such development in USA/Europe				

` 100 Crores.

The nation has thus saved ` 80 crores and gained expertise in this difficult technology area
ii. Cost savings on production of aircraft
• Cost of Control Law software packages for 120 Aircraft 			

` 60.00 Crores

(each Control Law software package ` 50 lakhs)
• Cost of maintenance/ upgrades etc. over the life cycle				
Total Savings									

` 60.00 Crores
` 120.00 Crores

Advanced Composite Structures
i. Cost savings on Technology Development
• Cost of development in India							

` 114.65 Crores

• Cost quote given by European Agency					

` 300.00 Crores

• Direct cost benefit								

` 155.00 Crores
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ii.

Co-curing technologies

• Cost of development 								

` 50.60 Crores

• Cost of development if done in USA/ Europe (Estimate)			

` 253.00 Crores

iii.

Cost savings in production

Revenue generated for initial batch of 20 aircraft set = ` 73 crores
• Revenue generation during production of composite parts: The Indian Air Force has committed
order for about 123 LCA Aircraft on HAL, the Prime Production Agency. The cost of composite parts
developed by CSIR-NAL for LCA is estimated to be:
• Composite wing cost for 120 sets (unit cost = ` 20 crores)			

` 2400.00 Crores

• Cost of fuselage components / Fin/ Rudder/ Torque Shaft for 120 sets		

` 647.40 Crores

		

` 3047.40 Crores

Total									

Head Up Display (HUD) – Air Force Fighter, Air Force Trainer and
Naval Variant of the LCA
• Cost of development 								

` 18.72 Crores

• Cost of each production unit							

` 0.65 Crores

• Cost of imported unit								

` 1.30 Crores

• Total cost savings over 120 production A/C					

` 78.00 Crores

The CSIR technologies have included the development of critical technologies in India, leading to
significant reductions in the cost of the system, opening up opportunities for export and enhancing the
strategic autonomy of the country.

eHealth Centre (CSIR-IGIB, Delhi)
An initiative pursued by CSIR and Hewlett Packard, the eHealthCenter (eHC) is a platform for the
fourth paradigm of science, data-intensive discovery, while bringing affordable healthcare services
to the doorstep of people. The eHC housed in a standard shipping container which can be quickly
transported to remote areas of the country by air, rail or by land transport, is a fully integrated cloudenabled healthcare solution that can be set up to provide affordable and preliminary healthcare in remote
areas that have no immediate access to primary healthcare. The solution integrates medical instruments
that collect basic patient health data with an eHC Health Cloud and enables medical diagnosis through
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remote consultation using built in videoconferencing options.
The eHC also sets the platform for data-driven research such as
disease surveillance by tracking disease patterns and risk factors.
The first eHC has been successfully implemented and tested in
partnership with O.P. Jindal Gramin Jan Kalyan Sansthan, 3M
India, Maharaja Agrasen Medical College (MAMC) and Orion
eServices at Chausala village in Kaithal district, Haryana.
The eHealth centre was launched in 2012.

Economic/Socio-economic impact

eHealth center is a
100% Make in India
initiative of Hewlett
Packard Enterprise
which follows footprints
of a Digital India and is
well equipped to handle
healthcare in current
cities and upcoming
Smart Cities in India

Cloud enabled Healthcare (eHC) – Since 2012, Hewlett Packard
Enterprise India has installed more than 79 cloud-enabled eHealth
Center (eHCs) across 18 states in India, including mobile eHC’s.
These eHCs provide affordable and preliminary healthcare in remote areas that have no immediate
access to primary healthcare.
eHealth center is a 100% Make in India initiative of Hewlett Packard Enterprise which follows
footprints of a Digital India and is well equipped to handle healthcare in current cities and upcoming
Smart Cities in India. This cloud enabled solution allows patients in remote villages to connect with
doctors sitting in Mumbai, Delhi and other Metropolitan cities. With the increased use of IOT with our
initiative, a patient's vitals can be identified and stored in the cloud within seconds and can be accessed
as a ready reference for follow up appointments. All this can be retrieved by a fingerprint scan.
This solution has also been exported to Bhutan and Philippines.

Impact Analysis
•

Total 79 eHC and 113 Mobile eHC’s spread across 18 states in India.

•

Registered Patients : 385000+

•

Total eHC Registration : 140260

•

Total eHC OPD Registration : 257828

•

Total Mobile eHC Registration : 92781

•

Total OPD Mobile eHC : 123098

Cultivation of Mushroom for Livelihood Generation of Community
Through Alternate Income Generation (CSIR-NEIST, Jorhat)
CSIR-NEIST, Jorhat, took up edible mushroom as a research project in 1974-1975, as there was no
organized practice of mushroom cultivation in North Eastern region. CSIR-NEIST, developed the agropractice for cultivation of edible mushroom varieties and also the process for commercial mushroom spawn
production. Certain species of mushroom viz. Agaricus bisporus (European white button mushroom),
Volvariella volvecea, V. esculenta, and V. displesia were introduced in the laboratory and are under
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observation. Preliminary studies indicated good prospects. Consequently, in 1994 CSIR-NEIST surveyed
coniferous and hard-wood forest in Bomdila, Arunachal Pradesh for available indigenous varieties of
mushroom. Under the guidance of CSIR-NEIST mushroom cultivation has come up in various places
in Assam, Arunachal Pradesh, Manipur, Meghalaya, Mizoram, Tripura and Nagaland. CSIR-NEIST
has also established a mushroom germplasm bank in its premises.
At present, the germplasm centre at CSIR-NEIST maintains 11 species of oyster mushroom, 2
species of European white button mushroom and 3 species each of paddy straw and medicinal mushroom.
Over the years numerous awareness camps were organized to highlight the significance of mushroom
cultivation for income generation by utilizing waste and easily abundant local resources and its ultimate
health benefits. Another aim of the awareness programme was to empower the beneficiaries with critical
knowledge for initial funding from different organization such as State Departments of Agriculture and
Horticulture, SIRD, NABARD and SIDBI. Subsequently, training assistance was also provided to SHGs
at cultivated areas. Additional training was provided to prepare value added products or food processing
to save the wastages of their unsold mushroom in collaboration with NGOs.

Economic/Socio-economic impact: CSIR-NEIST has transferred the agro-practice on mushroom
cultivation to 30,000 beneficiaries as well as the spawn production technology to 20 entrepreneurs/NGOs
and generated employment to over 5000 people. Further, the mushroom spawn was prepared centrally
at CSIR-NEIST Branch and distributed to the selected NGO’s/ Societies for cultivation and extension.
In Arunachal Pradesh, several societies such as “AASA” Naharlagun, ‘Women Technology Park”
Rono Hill, Doimukh; “Techno Farmers Club” Tirap; “Arunachal Pradesh Rural & Urban Development
Society” Demsite, Naharlagun; “Yupia Multipurpose cooperative society Ltd”, Yupia; “Darpong Valley
multipurpose cooperative society”, Karsingsa; “Dorpong Child development society”, Karsingsa;
“Jollang multipurpose cooperative society”, Itanagar; “Jagaran Self Help Group”, Laluk, Assam and
several NGOs have come forward for active participation.
The beneficiaries’ responses about the programme were mostly positive. The average of support
and impact data showed that their income and life style had improved significantly. The income to
the beneficiary ranged from `10,000/month to `1,50,000/month from cultivation of mushroom from
October to March. Overall perception about the programme was also optimistic and beneficiaries were
of the opinion that training of CSIR-NEIST and the economic impact from it was appreciably good.

Production of Vermi-Compost for Livelihood Generation of Community
through Alternate Income Generation (CSIR-NEIST, Jorhat)
CSIR-NEIST, Itanagar started with awareness programme regarding the benefits of vermicompost for
a fragile ecosystem and its potential economic and ultimate health benefits to prospective beneficiaries
from the local rural/ST population and adjacent areas of Assam. This was followed by providing basic
knowledge, training and practical demonstration of vermicompost production for making the beneficiaries
capable for fund sourcing from various government. Subsequently vermiculture was distributed to selected
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NGO’s/Societies for production and extension. Training The programme has been
assistance was also provided to SHGs at production sites as able to generate participation
and when required.
from numbers of societies and

Economic/Socio-economic impact: The rural population self-help groups especially in
mainly of Arunachal Pradesh and few neighboring Arunachal and out of which
villages of Assam in Lakhimpur district have adopted the few rural entrepreneurs like Mr.
vermicomposting technology under the guidance of the NabamTagu and Mr. Bhaskar
CSIR-NEIST Branch Laboratory at Itanagar. The programme Borah have gained considerably
has been able to generate participation from numbers of societies and self-help groups especially in
Arunachal and out of which few rural entrepreneurs like Mr. NabamTagu and Mr. Bhaskar Borah have
gained considerable commercial success (` 5000-15000/month). This shows the positive impact of the
programme on rural population. The low investment, utilization of cheap raw material like cow dung,
household organic waste and high turnout has made the programme acceptable for rural population.

Setting up a Common Facility Centre (CFC) on Weaving and Textile
Product Manufacturing (CSIR-NEIST, Jorhat)
CSIR-NEIST has placed its attention to the few economically backward, geographically and politically
challenged rural cluster of villages in New Sonowal (near Assam Nagaland Border) area in Jorhat district
of Assam. In some of the villages in this region the State government of Assam has settled people from
Majuli who had lost their home to land erosion by Brahmaputra River. This area also falls near the
disputed land between Assam and Nagaland, which possess a political constraint to development.
CSIR-NEIST has made a need based assessment for identification of problem and technological
interventions required to economically empower this villagers. The assessment identified and suggested
interventions to establish a Common Facility Centre (CFC) on Weaving and Textile products at those
areas.

Economic/Socio-economic impact: The CFC aims to give the village women an access to some of
the simplified plant machineries, equipment and other facilities and also develop a platform for wider
dissemination of their products through various media. The Centre also aims to provide training to the
interested unemployed people along with marketing assistance so as to develop themselves on a selfsustainable basis.
The facilities have been tied-up with a local NGO for arrangement of the indigenous weaver and
other local assistance. A strategy of linking up of man-material-machine with approximately 300 weavers
of the identified area has been done on phase basis. Design intervention for product diversification and
increased productivity and implementation of a suitable self-sustainable business model has been adopted.
The weavers have been trained batch wise at both the project centers. Different marketing strategies
like own showroom at commercial complex, buyers sellers meet, development of a website, skill and
entrepreneurship development training programs etc. has also been planned for implementation. A Joint
Liability Group in association with the NABARD has been formed and taking funding for raw materials
from different nationalized banks has been started.
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About 435 women have benefitted under the project. The activity has gained a huge interest among
the rural women population of the New Sonowal and Teok area. The products from the weaving center
have reached the markets of Jorhat town through retail outlets of the associate NGO named SNEHPAD
(Society for North East Handmade Paper Development). Also the products from the 49 weaving centers
have been exhibited at different trade fairs like Mahila-E-haat organized by RashtriyaMahilaKosh,
Surajkund International Crafts Mela, Haryana etc. Average income per person is about ` 9000 per month.
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Some Key Initiatives and
Achievements

Department of Biotechnology (DBT) under the Ministry of Science and Technology, over the past
30 years, has given a new impetus to developments in modern biology and biotechnology. The Department
has provided continued support to facilitate the journey from a nascent sector to a sunrise industry.
There have been significant achievements in the growth and application of biotechnology in the areas
of agriculture, healthcare, animal sciences, environment and industry. Today, India is among the top
12 biotech destinations in the world and ranks third in the Asia–Pacific region. India has the second –
highest number of US Food and Drug Administration (USFDA) – approved plants, after the USA and
is the largest producer of recombinant Hepatitis B vaccine.
The National Biotechnology Development Strategy (NBDS), which was announced in 2015 has
set up all ambitious target for achieving US$100 billion by 2025. During the last 3 years there has
been a major impetus on taking the research leads to the society. The efforts have been to scale up
the activities specially in terms of Human Resource Development, publications, patents, technology
transfer and commercialization, startups/entrepreneurs have also been encouraged to contribute to the
growth biotech sector.
F.Y.

Budget Allocation

2013-14

1315.64

2014-15

1417.21

2015-16

1624.35

2016-17

1917.23

2017-18

2222.11

Total

8496.54
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It is also important to note that during the last 3 years the Department has seen a substantial
increase in the budget, which is indicative of the impetus laid by the Government to the sector. The
figures are as follows:
Some statistics during last 3 years, which are indicators of the critical components of the biotech
innovation ecosystem are as follows:
 Number of Publications: 10,537
 Number of Patent Application filed: 183
 Number of Technologies/Products developed and commercialized: 301
 Startups/Entrepreneurs supported: 350
 Students trained in Industrial Programme > than 5000
 Scientists/Researchers who have returned to India under the Re-entry Programme: 250
Some area-wise achievements are highlighted.

I. Policy Initiatives
A. National Biotechnology Development Strategy 2015-2020
The National Biotechnology Development Strategy 2015-2020 was announced in 2015. It is a direct
result of formal and informal consultations over the previous two years with over 300 stakeholders
including scientists, educators, policy makers, leaders of industry and civil society, voluntary and nongovernment organizations, regulators and international experts. The key features of the strategy are:




Launching Four Major Missions - Education, Healthcare, Food and Nutrition and Clean Energy.
Creating Technology Development and Translation network across the country with global
partnership. Five new bio-clusters, 40 biotech incubators, 150 technology transfer offices,
20 Bio-Connect centres and international linkages.
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Establishment of Life Sciences and Biotechnology Education Council for strategic and focused
investment in building the human capital.

B. The Regional Centre for Biotechnology (RCB) Act, 2016 establishes RCB as an
institution of education, training and research
The RCB bill was passed by both the Houses of Parliament and was notified after Presidential consent
on 30th July 2016. The Bill seeks to establish a Regional Centre for Biotechnology, an institution
of education, training and research, under the auspices of United Nations Educational, Scientific
and Cultural Organization (UNESCO) in the National Capital Region and declared it to be an institution
of national importance. The Regional Centre for Biotechnology will take up research and innovation
and impart education and training in the new areas of Biotechnology at the interface of multiple disciplines
of science creating a hub of technology expertise.

II. Cutting Edge Research and Technology Development:
Science in Service of Society
A. Swasth Bharat
In a world where scores die due to lack of adequate medical facilities … or more specifically, in a
country where poverty and attendant health and hygiene issues cause old and new diseases to spread
fast, the imminent need is to stay ahead of the curve in medical biotechnology.
DBT's Medical Biotechnology is an umbrella programme, which encompasses a whole range of
areas targeted towards bringing about solutions to various medical problems that increase human
morbidity and mortality. The programmes aim to prevent human diseases, diagnose them early and
also find solutions (therapeutic) that can manage the medical problem.

69

DBT Ac hievem ents 2014-17

1. India is today a leading Vaccine Manufacturing Hub: The Vaccine Grand Challenge Programme
is under implementation to encourage novel and innovative vaccine-related discoveries, accelerated
development of candidate vaccines. Some major achievements are given below.

i. Malaria Vaccine: Vaccine for falciparum malaria is under toxicology assessment (JAIVAC 2)
and vaccine for vivax malaria has completed phase I trial (JAIVAC1).

ii. Dengue Diagnostic Drug and Vaccine: The International Centre for Genetic Engineering and
Biotechnology (ICGEB) is collaboration with drug major Sun Pharma to use the recombinant EDIIIbased sub-unit dengue vaccine candidate to develop an injectible vaccine that protects against all
four dengue strains are endemic to India.
ICGEB has also developed the first 1 day Dengue Diagnostic Test.
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iii. Coalition for Epidemic Preparedness Innovations (CEPI): The Department of Biotechnology
(DBT) on behalf of Government of India will be partnering in the Coalition for Epidemic Preparedness
Innovations (CEPI), a new global alliance among governments, industries, academia, philanthropy,
inter-governmental institutions, the World Health Organization and civil society. India is the Chair
for the Interim Board and hosted the Second Meeting of the Interim Board of CEPI at New Delhi,
focused on identifying disease priorities, future strategy and setting of Permanent Secretariat for
CEPI.
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2. Stem Cell Research
As per the Joint Statement issued during visit of the Hon'ble Prime Minister of India to Japan in
September 2014, stem cell research was identified as one of the thrust areas for developing
collaborative programmes between both the countries. The focus of the collaboration is on developing
treatments for sickle cell anemia,  thalassemia and brain disorders and creating a Haplobank
relevant to our population in collaboration with CiRA, Kyoto University, Japan.
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3. Herbal Drugs
i. Development of Herbal Drug for Dengue Infection
Technology Transfer Agreement already signed between ICGEB and industry partner – M/s Sun
Pharmaceuticals on May 4, 2016 for taking forward the research lead already developed (most
bioactive extract from a medicinal plant) towards developing phytopharmaceutical drug. The work
has been already initiated jointly by ICGEB, New Delhi and the industrial partner – M/s Sun
Pharmaceuticals.

ii Butea for bone health
A project at The Central Drug Research Institute (CDRI), Lucknow is being developed on regulatory
studies of standardized extraction of Butea monosperma for bone health (osteoporosis) to enable
IND filing as phytopharmaceutical drug based on the research leads generated in earlier DBT
funded project.
4. Major New Effort on Pre-Term Birth: Multi-institutional National Programme on pre-term
birth launched
The Pre-term Birth Program is the first inter-institutional program on maternal infant health and
spontaneous pre-term birth sciences in India funded by the Department under Grand Challenge
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Program at a total cost of the project is ` 48.85 crore for a period of 5 years. It envisages a
multidisciplinary research effort to predict & diagnose preterm birth (PTB) by enhancing the
knowledge of the underlying pathophysiological mechanisms.

5.

Bio-engineering for Health and India Bio-design makes new advances
There have been major initiative supported in the area of Bioengineering. Many new products
have been developed under the School of Biodesign and many of these are now being
commercialized.

A Breathable and Customized Cast for Immobilization of Fractured Limb
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6.

New technology to address anemia
An indigenous process technology and pilot scale manufacturing unit for iron fortified rice has
been developed through DBT support at IIT, Kharagpur. Pilot scale manufacturing unit with
100 Kg/8 h capacity has been commissioned. The rice is fortified through a process called
extrusion in which dough made of rice flour, vitamin and mineral mix, and water, is passed
through an extruder and cut into grain-like structures that resemble rice grains. This iron fortified
rice premix matches with the normal rice kernel in shape and size, and when mixed with normal
rice in the ratio of 1:100 it provides 50 per cent of recommended daily allowance (RDA) of iron.
Clinical studies have substantiated that regular feeding for one year increases iron store and
decreases anaemia, in school going children.

Addressing incidence of Anaemia in children
through Fortification of Staple Foods
• IIT - Kharagpur has developed Iron fortified rice (process technology and pilot scale
manufacturing unit).

• the Fortified Rice grains are blended with local
rice in the ratio of 1:100 to provide 6-8 mg of
iron per 100 gram meal.
Evidence generated by DBT

• Increase body iron stores.
• Reduces the prevalence of iron deficiency among
school children participating in the mid-day
meal programme.

• The mean increase in body iron store was
significantly higher.
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B. Agriculture & Allied Areas
1.

New programme for brucella-free villages - Launch of "Brucella Free Villages" was announced
for implementation on pilot scale in 50 villages covering 10 states. Brucellosis is zoonotic disease
and causes economic losses of about ` 28,000 crores per year. Participants from 26 countries
deliberated on brucellosis challenges in The International Conference were organized by DBT in
collaboration with ICAR during Nov 2017-19. Three new Brucella diagnostic kits were launched.

2.

Biotech-KISAN scheme announced: Impacting Farmers Lives through Science
A new farmer-centric programme with a major impact on rural livelihood was announced on
26th Oct, 2016. The program is for demonstration and scale-up programmes —addressing water,
soil, seed and marketing issues of local farmers with validated technologies. The aim of the
programme is to understand the problems of the small and marginal farmer and provide solutions
for them and is expected to create strong Scientists–Farmers Interaction Platform.
Fellowships: thematic fellowship in the zone at science laboratories; fellowships to women farmers
(Mahila Kisan Biotech Fellowship). Seven hubs in different agro-climatic zone have been
recommended for funding:
1. Agro-climatic Zone I: Western Himalayan Region
2. Agro-climatic Zone II: Eastern Himalayan Region
3. Agro-climatic Zone VI: Trans Gangatic Plains Region
4. Agro-climatic Zone VIII: Central Plateau & Hills Region
5. Agro-climatic Zone X: Southern Plateau & Hills Region
6. Agro-climatic Zone XI: East Coast Plains & Hills Region
7. Agro-climatic Zone III: Lower Gangetic Plain
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3.

Decoding the Wheat Genome: A strong partnership in Decoding the Wheat Genome has been
built. Fifteen countries joined hands to complete this huge task of decoding 17,000 million bases.
Indian Scientists participated in Decoding Chromosome 2A.

4.

Multi-locational field trials of transgenic silkworm
resistant to viral disease—The transgenic silkworm
resistant BmNPV infection has been developed and multilocational field trials have been initiated after the approval
of RCGM. The hybrids once introduced at commercial
level will be a boon to the Sericulturists.

5.

Four Virtual India-UK Joint Centres in Agricultural
Nitrogen set up: The aim of the centres is the effective
management of nitrogen use within farming systems. Apart
from agreeing to set up the four virtual centres with UK on
agriculture nitrogen DBT has strategically ramped up the
international efforts on agriculture research.
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C. Swachh Bharat
"Swachh Bharat has Backing of Biotechnology""Swachh Bharat" has been taken up as a serious research
area in the country's laboratories keeping in mind the reality that biotechnology offers immense scope
to leapfrog several levels towards the objective of public hygiene and health.
(i)

(ii)

Biotech Options for River Cleaning - Biotechnology based
research including demonstration project(s) on river cleaning
have been taken up by DBT. Some innovative major projects
on improvement of conventional wastewater treatment systems
and development of new and innovative bioremediation
technologies at the source point of industrial pollution are
expected to be initiated by the Department.

The project will
develop an innovative
pilot scale plant,
suitable to cope with
Indian conditions
in a location specific
manner.

Biotech for cleaning of Barapullah drain - A foundation was
laid for setting up of the on-site test laboratory and pilot plant
to mark the beginning of work on cleaning the Barapullah drain for the joint DBT, The Netherlands
and Delhi Development Authority (DDA) project LOTUSHR on 9th May, 2017 by the Hon'ble
Minister of Science & Technology, India, Dr. Harsh Vardhan, Minister of Foreign Affairs,
The Netherlands, Mr. Bert Koenders and Lt. Governor of Delhi, Sh. Anil Baijal.
The project aims to demonstrate a novel holistic (waste-) water management approach that will
produce clean water that can be reused for various proposes (e.g. industry, agriculture, construction
etc.), while simultaneously recovering nutrients and energy from the urban waste water, thus
converting drain into profitable mines. Special attention will be paid to pathogen removal and
removing conventional and emerging pollutants (which are only partly retained in the existing
WWTPs). The project will develop an innovative pilot scale plant, suitable to cope with Indian
conditions in a location specific manner. Immediate goals of the project are to set-up toilets,
which will be run by primary treated water from the drain. A bio-compost unit will also be
set-up on site as part of cleaning and beautification of the site. The final design of the pilot plant
will be scalable providing potable water. The participation of end-users in the project will ensure
that the demonstration site becomes a self-sustaining initiative that will not finish at the end of the
project and will be taken up by the end-users.
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(iii) Sanitation
A "Reinvent the Toilet Challenge-India" for developing proof of concept research in waste
management was supported along with Gates Foundation under this programme implemented by
the PMU set-up at DBT - Public Sector - BIRAC. six projects have been supported to develop
new design for efficient water use and pathogen treatment. Hundred bio-toilets are now being
installed for technology demonstration in North East India.
(iv)

Commercialization of technology for clean energy from agricultural waste
The first indigenous technology has been developed for
commercial production of ethanol from lignocellulosic waste
at DBT-ICT Centre, Mumbai, a demo/pilot plant with a
capacity of 10 tonnes biomass per day to produce 3000 L
ethanol/day on a continuous basis has been set up at IGL,
Kashipur. The technology has now been transferred for
commercialization to two Oil Manufacturing Corporations
(OMCs) —Bharat Petroleum Cooperation Ltd and Hindustan
Petroleum Cooperation Ltd. Each company will set up a 400
tonne plant to produce 100 Lakh Litres of ethanol per day by
2018. This is expected to yield 3 crores litres of ethanol per
year to meet national demands.
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(v)

Mission Innovation

III. Human Resources Development
For a developing nation with limited financial resources, human capital is the most crucial asset.
DBT has helped nourish many talents who have been appreciated globally as some of the most
brilliant minds. DBT is implementing an Integrated Human Resource Development Programme
in multidisciplinary areas of biotechnology.
1.

Star College Scheme
Nurturing and branding excellence at undergraduate level
a. Hands-on exposure and minor research projects for students
b. Faculty improvement programmes
c. Programmes for laboratory staff
d. Opportunities for interaction
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Innovative approach/Impact of Star College
• Participation of students, faculty, laboratory staff
• From lecture to active learning
• Interdisciplinary Project Based Learning (PBL)
• Visits to nearby labs and Industries
• Flip class room pedagogy
• Journal Club: Relevent Reading

St. Edmund's College, Shillong

Department has an ongoing scheme for providing financial support for conducting short-term
training courses for upgrading skills of mid-career scientists and faculty involved in undergraduate
and postgraduate teaching and research in life science and biotechnology. These specialised training
courses are organised in premier research institutions for duration of 2-4 weeks for 15-20
participants and provide hands on exposure of latest tools and techniques applied in the subject.
2.

A Statement of Intent was signed between DBT and Prakash Lab, Stanford University,
USA for 'Development and Deployment of Products (Foldscope) from Prakash Lab'.
The Foldscope, an extraordinary invention that creates a US$ 1 paper microscope will be made
available to the most resource-constrained schools and colleges in India in an attempt to democratize
curiosity driven science.

81

DBT Ac hievem ents 2014-17

3.

DBT-British Council Ph.D. placement programme: Under this programme, 65 Ph.D. students
from India and 17 Ph.D. students from the UK have been exchanged in the first year of the
programme. This programme, allowing access to the best UK resources by Indian students bring
in UK students to India in a significant manner.

4.

DBT-European Molecular Biology Organisation ( EMBO): India became an Associate Member
of EMBO. This allows Indian scientists to submit proposals to the EMBO to hold prestigious
meetings and workshops in India, thereby providing training and learning opportunities to the
students on an unprecedented scale. India scientists can also apply to become EMBO Young
Investigators and India students and scientists can compete for EMBO short- and long-term
fellowships, thereby entering into globally competitive high-end research.

5.

DBT Smart India Hackathon

• DBT participated in Smart India Hackathon initiated spearheaded by MHRD.
• Seventeen problem statements were posed.
• Student teams from engineering institutions were requested to provide digital solutions.
• Thirty student teams selected problems posed by DBT.
• Student teams provided web-based, android-based apps for manpower management, detecting
impersonation in exams linked to aadhar card, key-word based searching to avoid duplication
of projects in different funding agencies, segregation of lectures by nobel laureates, padma
awardees, ted talks, biotech history app, marine resources and utilisation etc.
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• Three awards were given by DBT, one award was given by persistent systems and 11 awards
were arranged by Host College through sponsorship.

• Top 8 teams have been contacted for refining the digital solutions for use by the department.

IV. International Collaboration
While diplomacy may not offer an additional bouquet of science, science itself bolsters diplomacy
because the common concerns of the countries of the world are the same—food for all, home
and shelter, hygiene, nutrition, a disease-insulated society and cure from ailments. India has
emerged as a biotechnology hub in the Asian region. There is an increasing need for scientific
capacity building to match the increasing global challenges. International collaborations are an
important vehicle for accelerating the pace of growth in research and development. DBT over
the decade has strategically developed strong international collaboration with numerous countries
and non-governmental organisations.
1.

In the Joint Statement issued by the two governments, Prime Ministers of the United
Kingdom and India "commended ongoing collaboration in biotechnology", and announced
the following joint initiatives between DBT and Research Council, UK:







Joint Strategic Group on Anti-Microbial Resistance (AMR) with joint investment of up
to £13 million.
A £16 million Joint research programme for innovative biotechnology for cleaning
and processing industrial waste.
£12.6 million for the second phase of joint research in women's and children's health in
low-income settings.
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2. Nobel Prize Series India 2017
Department signed a Memorandum of Understanding (MoU) with the Nobel Media AB of the Nobel
foundation to bring the Nobel Prize Series to India from 2017 to 2022. The first Nobel Prize Series
India 2017 was trilateral partnership among Department of Biotechnology, State Government of Gujarat
and Nobel Media. The first edition of Nobel Prize series was inaugurated by Hon'ble Prime Minister
of India Shri Narendra Modi on January 9, 2017 at the Science City in Ahmedabad as a prelude to
Vibrant Gujarat 2017.

Theme of the edition was "Science Impacts Lives". Nobel Prize Series is a unique programme
combining conference, lectures, roundtables, and exhibitions. By bringing together Nobel Laureates,
other experts, researchers and students, the programme aims to stimulate innovation and creative
thinking. It is a unique exhibition, which exhibits materials brought from the Nobel Museum Sweden
and showcases the achievement of Alfred Nobel, his will and the achievements of Nobel Laureates of
now their ideas have impacted/changed human life.

V. Programmes-north-east Region
The North East Region (NER) of India is a biological treasure trove that has not been fully explored.
There are, for example, around 800 medicinal plants and herbs in a remote area of Sikkim alone, their
properties known to only a fast vanishing population of local shamans, and their active ingredients
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largely uncharacterised. In fact, NER constitutes one of the richest hotspots of biodiversity of the
country, and most of it remains to be characterised for its medicinal, aromatic, edibility, ecological
and ornamental values.
Besides, the sublime climatic and rich soil conditions are just excellent for agriculture, plantations
and sericulture. The tropical climate of the region with high rainfall and plenty of sunlight coupled with
unique bio-geographical positioning is responsible for rich biodiversity both flora and fauna. Occupying
just eight per cent of the country's geographical area, the region is home to about 50 per cent of its
entire floristic wealth.
Biotechnological research & development work in NER holds the promise of yielding highly
profitable patents on endemic species. The rich genetic resources spread across diverse ecosystems
and nurtured by indigenous communities, provide ample opportunities for furthering economic
development of the region. Thus, NER offers unique potential for biotechnology-based interventions for
overall development of the region.
 10% of the DBT budget has been earmarked for biotechnology based developments in

NER
 To facilitate biotech based development of NER, DBT has set up a "NER-BPMC"

managed by BCIL
 NER-BPMC became operational since February 2010.

Training and Development in the North East Region (NER)
1.

Twinning Programme: The goal of this programme is to strengthen R&D activity in the North
East through joint collaborations.
Financial assistance is provided to
competitive R&D projects from scientists
in the North Eastern States in
collaboration with scientists from national
institutions from other parts of the
country. The programme has supported
nearly 400 R&D projects, leading to
more than 200 papers published in peer
reviewed journals, and more than 450
young scientists from the North East
trained in advanced biotechnology.
Every year approximately 80 projects
under this flagship programme are being supported.

2.

Setting up of "DBT-NER Centre for Advanced Animal Diagnostics and Services on Animal
Health and Diseases (ADSAHD)" involving stake holders from all NER States and linking them
to laboratories in Bhopal, Bengaluru and Hissar.
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3.

Establishment of Unit of Excellence in Biotechnology (U-Excel) with a view to recognize
promising mid-career scientists in the NER, this has been initiated to enable them to pursue
innovative research in frontier areas of biotechnology. So far, 12 units of excellence have been
established during the year 2015-2016.

4.

Overseas Associateship for NER Scientists: This scheme aims to promote capacity building in
cutting-edge areas of biotechnology and life sciences. As of now more than 110 scientists have
availed this associateship.

5.

A Centre of the Institute for Bioresources and Sustainable Development will be opened and
fifty small-scale Biotech labs will be established in Arunachal Pradesh.

86

DBT Ac hievem ents 2014-17

DBT's Scented Rice Program for the NE

VI. Fostering And Nurturing Entrepreneurs
A not-for-profit Section 8, Schedule B, Public Sector Enterprise, set up by Department of Biotechnology
(DBT), Government of India as an interface agency to strengthen and empower the emerging Biotech
enterprise to undertake strategic research and innovation, addressing nationally relevant product
development needs.
BIRAC's aim is to play a transformative and catalytic role in building a US$100 billion Indian
bioeconomy. We believe that the agents of change for building the Indian bioeconomy would be biotech
startups & SMEs and hence our focus is on raising their capabilities, connecting them to global and
local stakeholders such that they achieve global excellence.
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Creating Vibrant Ecosystems in India

BIRAC through its flagship programme BioNEST has created 20 world-class bio-incubators that
provide multitude of support from office space to access to top end instrumentation & mentor networks.

•

20 bio-incubators with incubation space of 2,00,000 sq.ft that provide office space, wet lab facilities
as well as tinkering labs.

•

Bio-incubators located at Biotech Parks, IITs, Academic Institutes, Bio-Clusters.

•

More than 200 startups/entrepreneurial individuals have received support and are strategizing
for global impact.

•

High-tech instrumentation includes NMR, LCMS, Next Generation Sequencing, Chromatography,
3D Printers, Confocal microscopy, CNC machines, Cell culture labs, amongst several other top
end scientific instruments.

•

The first BioNEST Conclave was held in Jaunary 2017 involving stakeholders such as 20 incubators,
experts from NITI Aayog, Karolinska Institutet, funding agencies & venture capitalists.
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Empowering the Innovation
Ecosystem
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Affordable and Innovative Products
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Affordable and Innovative Products
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THE FUTURE ROADMAP
•

Deepen and densify industry–academia linkages through multiple modes including creating new
pathways for early discoveries and its validation and translation in a collaborative mode between
the two stakeholders.

•

Explore new partnerships to strengthen Indian biotech sector and address national and global
challenges affecting human development.

•

Grow and create new platforms for biotech startups to connect and leverage with national and
global stakeholders. Catalyse and connect biotech startups for bridging organization for accessing
validation test beds.

•

Support and Strengthen world class incubation infrastructure for biotech startups and innovators
to leverage. Align incubator policy with the National Biotechnology Development Strategy 20152020 to support 50 biotech incubators and 150 TTOs.

•

Amplify and deepen entrepreneurial activities to seed multitudes of innovative biotech startup
ideas for impact in healthcare, food & nutrition, energy and environment. Aim to foster 2000
startups by 2020 and implement stated policy goals in Start up India.

92

DST Achievements 2014-17

DST
(May 2014 – April 2017)

Department of Science & Technology (DST)

Ministry of Science & Technology
Technology Bhawan, New Mehrauli Road, New Delhi -110 016, India

93

DST Achievements 2014-17

94

DST Achievements 2014-17

Some Key Initiatives and
Achievements

The Department of Science & Technology (DST) supports and encourages the whole gamut of S&T ecosystem
from seeding and capacity building in the cutting-edge research areas; translational research; technology
development and deployment; innovation and startup ecosystem; and international collaborations. This
is achieved by supporting S&T infrastructure, scientists and students in academic and R&D institutions
across the country. Besides this, the Department nurtures the following — Science & Engineering Research
Board (SERB) which is a Statutory Body that promotes extramural R&D; Technology Development Board
(Statutory Body) that promotes commercialization of indigenous technologies; 20 Autonomous Institutions
which undertake research in specialized domains or provide scientific services; 5 professional bodies
that promote Science and Engineering related activities; and 2 subordinate offices viz. Survey of India
and National Atlas and Thematic Organization (NATMO) which provide survey and mapping services.
During the last three years, the Department has aligned its activities with the National Agenda of the
Government towards Make in India, Startup India, Digital India, Swachh Bharat, Swasth Bharat, etc. Some of
the new initiatives conceptualized and launched during the past three years 2014-17 are summarized below.

Promoting Excellence in Research and Development
Ease of Doing Science
To bring greater transparency, ease of access to information and quick processing, all
extramural R&D projects under Science & Engineering Research Board (SERB) have been
brought under online platform from submission to peer-reviews to decision making. Efforts
are going on to bring the remaining schemes under online processing as quickly as possible.
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Hike in Research Fellowships:

(in ` )

Name of Fellowship		

Amount in 2013		

Amount since Oct. 2014

Junior Research Fellowship

16000			

25000

Senior Research Fellowship

18000			

28000

Research Associateship		

22000, 23000, 24000

36000, 38000, 40000

Visiting Advanced Joint Research (VAJRA) Faculty Scheme: Science and Engineering Research
Board (SERB) has approved VAJRA Faculty Scheme in 2016-17 for distinguished overseas scientists
and academicians with emphasis on Non-resident Indians (NRIs) to create an opportunity to contribute
to growth of research and development in the country. The scheme will bring the best global science
and scientists to India. It is also expected to enhance global ranking of our institutions. The area of
research to be undertaken by the Adjunct/Visiting Faculty should be of cutting-edge and interest to India.
The VAJRA Faculty will reside in India up to 3 months in a year and they will be provided a lump-sum
amount of US $ 15000 in the first month of residence and US $ 10000 p.m. after that. The faculty would be
physically available for 1-3 months in the Indian institutions but maintain an adjunct faculty/scientist status
round the year and keep the collaborative lab and co-guided Ph.D. students in India for the whole term
providing round the year mentoring and support to students and other researchers. Total not exceeding
1000 Adjunct/Visiting Faculty positions at any point in time starting from 2017-18 will be awarded.

Overseas Doctoral Fellowship: The fellowship scheme was formulated in 2015-16 to facilitate
overseas collaborative research training for Indian Ph.D. Scholars registered in Indian institutions.
Fellowships will be implemented in overseas institutions of repute and areas of importance to the country.
Fellowship amount of US $ 2000 p.m. for a period of up to 12 months will be provided. One visit by
the Indian supervisor to the overseas institution and overseas faculty to the host Indian institution of the
student during the tenure of the fellowship will also be supported. It is estimated that 350 fellowships
will be awarded for the period 2016-19. 96 fellows have been selected for the fellowship in 2016-17.

Early Career Research Award: A new scheme viz. Early Career Research Award (ECRA) launched
in 2015-16 to provide quick research support to the researchers who are in their early career for pursuing
exciting and innovative research in frontier areas of science and engineering. The scheme aims to
minimise the time required for the young scientist to initiate their research. The award carries a research
grant up to ` 50 lakhs for a period of three years. More than 600 young scientists have responded in
November 2015 for the Award. 440 young faculties/scientists have been supported under this scheme.

National Postdoctoral Fellowship (N-PDF) Scheme: In order to attract and retain young
scientists and discourage brain drain immediately after Ph.D. in academic/R&D institutions, a National
Postdoctoral Fellowship (N-PDF) scheme was launched in 2015-16. It aims to identify motivated young
researchers and provide them support for doing research in frontier areas of science and engineering.
The fellow will work under a mentor, and it is expected that the training will provide him/her a
platform to develop as an independent researcher. 600-700 young scientists are supported every year.
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Expanding Scientist and Research Base - Mobility Scheme: The scheme launched in 2016-17 aims
to facilitate mobility of faculty members working in a regular capacity in State Universities/ Colleges/
Academic Institutions such as IITs, IISc, IISERs, National labs, etc. located nearer to the institution
where the faculty member is working. This would bring in our research stream the latent or dormant
scientific manpower with modest investment and improve the potential for research and teaching in two tier
institutions. Provision of fellowship amount of ` 5,000 p.m., contingency grant of ` 5 lakh per annum and
overhead for a period of 3 years has been made. Maximum of 500 such awards would be granted per year.

Scheme for funding High Risk-High Reward Research: SERB
has approved a new and significant initiative in 2015-16 to support

During the last three
proposals that are conceptually new and risky, and if successful,
years, the Department expected to have a paradigm-shifting influence on the S&T landscape.
of Science &
Global Research Council Meeting: SERB jointly hosted the Fifth
Technology has
Annual Meeting of Global Research Council (GRC)-2016 from 25th
aligned its activities
to 27th of May 2016 with the Research Councils UK (RCUK). The
with the National
Global Research Council (GRC) is a virtual organization comprising
Agenda of the
of the Heads of Research Councils from around the world, dedicated
Government towards to promoting the sharing of data and best practice for high-quality
Make in India, Startup collaboration among research funding agencies globally. Heads of
Research Councils from 44 countries were among more than 100
India, Digital India,
delegates who attended the event to share the best practices and
Swachh Bharat,
discuss policy issues in the field of Research Funding. A Statement
Swasth Bharat, etc.
on 'Principles of Interdisciplinarity’ and ‘Actions towards Equality
and Status of Women in Research' was discussed and endorsed
by participants representing the global research community.

Empowering Women Scientists
Women scientists get major support through Knowledge Involvement in Research Advancement
through Nurturing (KIRAN) launched in 2014 to bring gender parity in science
The programme is aimed at providing opportunities to women scientists who had a break in
their career primarily due to family responsibilities. The programme includes women-exclusive
schemes and encourages them to foster their career by undertaking research not only in science
& engineering but also for societal benefit besides making a career through entrepreneurship
and training in intellectual property management. KIRAN supports around 500 women every
year in R&D, societal applications of S&T and training on Intellectual Property Management.
Two new components, viz. ‘Mobility’ and ‘KIRAN Overseas Fellowship for Women in STEM’
have been initiated in 2016-17.
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Internship training of eighth batch in the domain of Intellectual Property Rights.

Push to Digital India
National Supercomputing Mission is a visionary programme to
enable India to leapfrog to the league of world class computing power
nations. The NDA Government approved the Supercomputing Mission
at a total cost of ` 4500 cr in March 2015.
The Mission envisages installing a vast supercomputing grid
comprising of more than 70 high-performance computing facilities.
The Mission also includes development of highly professional High
Performance Computing (HPC) aware human resource for meeting
challenges of development of these applications. Supercomputing
capability would add a great value to realize the goals of Digital India.
The 6 supercomputing systems in Phase I are to be made
operational in 2017.
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Cyber-Physical Reconstruction of Architectural Heritage of HAMPI: Development of algorithms
and techniques to acquire and print a three dimensional digital replica of complex structures spread over a large
area of Hampi has been demonstrated. This also allows a virtual tour of the heritage site with information. The
technology has been transferred to a Start-up company which is now working in PPP mode in collaboration
with Ministry of Culture for reconstruction of Ghats of Varanasi, Buddhist Circuit, Taj, Delwara, etc.

(above)

(right)

Networked Programme on Imaging Spectroscopy and Applications (NISA) has been launched
considering the potential of this emerging technology to promote research on various aspects of imaging
spectroscopy and its applications with emphasis on use of satellite and ground based IR sensing based
on which agriculture, forest and soil parameters can be obtained.

Interdisciplinary Cyber-Physical-Systems (ICPS): A new programme to foster and promote
R&D in this emerging field of research has been launched in 2016-17. A Cyber Physical System
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(CPS) is a mechanism controlled or monitored by computer-based algorithms, tightly integrated with
internet and its users. It is an engineered system that is built from and depends upon the seamless
integration of computational algorithms and physical components. The components covered under this
programme include Artificial Intelligence, IoT, Deep Learning, Big Data Analytics, Smart Cyber enabled
Materials and Sensors, Intelligent Machines and Manufacturing, etc.

Make In India — Technology Development &
Commercialisation
Advanced Manufacturing Technology (AMT) Programme: Aligning with the Make in India agenda
of the Government, the Department has initiated a programme to promote development of advance
manufacturing technologies in the country. AMT programmme was initiated in October 2015 and
45 project proposals have been supported till date. The second call for proposals was open till
31st January 2017 with a focus on design tools and process innovations, modelling & simulation
platforms, Digital Manufacturing, Flexible scale manufacturing,
Additive Manufacturing Smart Manufacturing, Advanced Robotics Department of
(AR) & Industrial Internet of Things (IIOT) wearable low power Science & Technology
electronics including energy harvesting & sensor networks, etc. has joined hands

Technical Research Centres: Finance Minister during his budget with Ministry of
speech 2014-15 announced setting-up of Five Technical Research
Centres (TRCs) in the existing autonomous institutions of the
Department of Science & Technology. Technical Research Centres
(TRCs) were established in 2015-16 in five DST institutions namely,
SCTIMST, Trivandrum, ARCI, Hyderabad, JNCASR, Bengaluru,
IACS, Kolkata and SNBNCBS, Kolkata. Brief achievements of TRCs
are as following.

Human Resource
Development to
implement IMPRINT
projects to address
major societal and
developmental needs

Sree Chitra Tirunal Institute for Medical Sciences and Technology (SCTIMST), Trivandrum: 4 projects
on Neuro-Prosthetic Devices, 7 projects on Cardiovascular Devices, 3 projects on Hard Tissues Devices,
6 projects on Biological and Combinational Products and 8 projects on Product/Material Evaluation/
Support were initiated during the year and they recorded good progress.
International Advanced Research Centre for Powder Metallurgy and New Materials (ARCI), Hyderabad:
Activities carried out under the project were in the areas of – solar energy, energy storage, energy
efficiency, energy conversion, electric/hybrid vehicle systems, etc. One Patent was filed and one more
is in the process of getting filed.
Jawaharlal Nehru Centre for Advanced Scientific Research (JNCASR), Bengaluru: Development
of 7 technologies is in progress, 15 Indian and PCT applications were filed, one start-up ‘Avinir’ was
incubated which would deal with DNA probes having potential for various applications, including
diagnostics. Another start-up, which would deal with development of anti-bacterial for use in paints
and surgical instruments is under incubation.

100

DST Achievements 2014-17

Indian Association for the Cultivation of Science (IACS), Kolkata and S.N. Bose National Centre for
Basic Sciences, Kolkata: Both the institutions took steps to establish the necessary laboratory facilities
for accelerating applied research.

Partnering with MHRD for Uchchatar Avishkar Yojana (UAY): SERB is partnering with
MHRD for UAY projects and funds those projects identified by the Apex Committee constituted for the
purpose. UAY is expected to enhance industry-academia interaction and encourage industry relevant
R&D by using the best of human resource and infrastructure in our academic institutions. The share
of SERB funding will be 25%, while MHRD will contribute 50% and Industry the remaining 25%.
The projects funded under this scheme will be named as “UAY SERB” projects. The first batch of 39
projects are being supported with SERB share of ` 30 crores.

Collaboration in Impacting Research Innovation and Technology (IMPRINT) Project:
Department of Science & Technology (DST) has joined hands with Ministry of Human Resource
Development (MHRD) to implement IMPRINT projects. IMPRINT projects will address major societal
and developmental needs such as healthcare, information and communication technology, energy,
sustainable habitat, nano technology, water resources and river systems, advanced materials, security
and defence, and environment and climate. 12 projects in different domain areas particularly in
nanotechnology and Advanced Materials have been funded by SERB of DST.

Industry-relevant R&D: Recognizing the need to facilitate increased Public Private Partnerships, the
SERB has approved a scheme that provides an opportunity for collaborative research between academic
institutions and industry. Upto 50% cost to be provided by DST for the project after ascertaining the
usefulness and sound scientific foundations of the project. This scheme aims to bridge the gap between
public funded research and industrial R&D. The new scheme seeks to target solution driven research
to address industry specific problems.

Technology Vision 2035: Technology Vision 2035 document was
released by the Hon'ble PM in Indian Science Congress in January 2016. As
a follow-up, Technology Forecasting and Assessment Council (TIFAC), an
autonomous institution of DST, is preparing a detailed roadmap for 12 key
sectors of technology. In 2016, five of these were prepared and released:
(a) Materials, (b) Manufacturing, (c) Information & Communication
Technology, (d) Medical Science & Health Care, and (e) Transportation.
It is expected that in 2017, five more roadmaps would be released. In
addition action on some of the items mentioned in vision document and
roadmaps have started in collaboration with relevant stakeholders.

Initiatives Towards Swachh Bharat
Waste Management Technologies (WMT) Programme: With the objective to contribute towards
Swachh Bharat, a new programme viz. Waste Management Technologies (WMT) was initiated in
October 2015 to come up with technological solutions for the problems faced by the country in waste
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management. Areas under this include hospital waste, plastic waste, e-waste, etc. First call for proposals
has received an overwhelming response and 19 projects were initiated in the first phase. The second
call for proposals was open till 31st January, 2017 with a focus on E-Waste (Electrical & Electronics
Waste), Industrial Hazardous & Non-hazardous Wastes, Newer technologies for Biomedical Waste and
Urban & Rural Solid Waste, including Plastic Waste.
A comprehensive assessment of available technologies for solid-waste management has also been
done and shared with MoUD to aid in the future deployment of these technologies.

Collaboration on National Mission for Electric Mobility: Department has formalized
collaboration with Department of Heavy Industry (DHI) on working jointly for implementation of
R&D component of DHI’s National Mission for Electric Mobility. A Joint Technology Platform for
Electric Mobility (TPEM) has been set up in the Department of Science & Technology to implement
the programme. The Call for Proposals in the priority area Ultra capacitor has already been made.

Joint R&D Initiative with Ministry of Railways (MoR): Department of Science and Technology
(DST) and Ministry of Railways (MoR) worked together for shaping a joint R&D initiative to address
research problems of immediate and direct relevance to MoR by taking up suitable projects within a
time span of 3-5 years with well-defined deliverables. Collaboration between MoR and DST are in the
area of fuel efficiency and emission control technologies, alternate fuels, fuel conservation in diesel
traction etc. and to derive synergy based on mutual strengths. This collaboration would add value in
Swachh Bharat Mission of the Government. Projects are being identified with MoR for R&D support.

Mission Innovation: A multilateral initiative for Clean Energy R&D—The inaugural Mission
Innovation Ministerial, comprising of 20 founding Members and European Commission on behalf of
the European Union as the 21st partner, was held in June 2016, at San Francisco. Dr. Harsh Vardhan,
Hon’ble Minister, Science & Technology and Earth Sciences pledged to double Government funded clean
energy research and development over five years and enhance international engagement in programmes
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on clean energy R&D. India, through DST, will lead Smart Grids and Innovation Challenge under
Mission Innovation which was launched by Hon’ble PM along with 20 world leaders during COP21
at Paris. Smart Grid and Innovation Challenge is one of the seven top challenges identified for multilateral Research Partnership to accelerate the pace of clean energy R&D innovation. This challenge
will address development of future smart grids powered by affordable reliable decentralized renewable
electricity system. It will lead to development and demonstration of smart grid technologies that can
accommodate 100% renewable based power plants in large scale across the globe.

Mission Innovation and Clean Energy Ministerial (June 1-2, 2016) San Francisco, US. Hon’ble Minister of
Science & Technology and Earth Sciences led the Indian delegation

Initiative to Promote Habitat Energy Efficiency (I-PHEE): A new national programme on
“Initiative to Promote Habitat Energy Efficiency (I-PHEE)” to improve energy performance of buildings
and cities was launched. It would support enhancement of knowledge and practice to save energy in
design, construction and operation of buildings. 105 research proposals were received, out of which
31 have been recommended for funding.

Materials on Energy Storage (MES): A new programme on

India, through DST,
will lead Smart Grids
and Innovation Challenge under Mission
Innovation which was
launched by Hon’ble
PM along with 20
world leaders during
COP21 at Paris

the Materials on Energy Storage (MES) to support R&D activities
aimed at innovative materials for energy storage, and to build energy
storage device with enhanced output for multifunctional applications
was launched during the year. Aiming at the efficient use and further
increase of renewable energy, and demonstrating its value in terms
of flexibility in the energy systems are the prime objectives of the
initiative. 130 proposals were received and 18 were approved for
funding.

Joint Clean Energy Research and Development Centre on
Smart Grids and Energy Storage: India and the United States

expanded collaboration under Partnership to Advance Clean EnergyResearch (PACE-R) to include smart grid and grid storage critical importance of expanding clean energy
research, development, manufacturing, and deployment, which increases energy access and reduces
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greenhouse gas emissions. A Funding Opportunity Announcement (FoA) was made in July 2016 to
support multi-institutional network projects using public-private partnership model of funding. Award
will be made to a consortium with the knowledge and experience to undertake high-quality collaborative
research programs. 7 applications have been jointly submitted by the US and Indian researchers who
would be members of the Consortia based on their mutual interests, priorities and strengths.

Mission Programme on Methanol and Di Methyl Ether: The Methanol economy holds promise
to help India to mitigate its petroleum import cost and at the same time counter the problems associated
with global warming due to excess CO2 emission. An International Seminar on 'India’s Leap to Methanol
Economy— Opportunities and Options for Energy Security' was held for knowledge sharing and
aggregation for chalking out a strategy for preparing a road map on Methanol & DME economy for the
country. DST actively contributed in preparation of roadmaps for Methanol DME and Di methyl ether.
A survey report on Production & Utilisation issues of Methanol & DME was finalized. DST initiated
research programme on methanol and DME, which evinced great interest and 94 proposals were received.

India-UK Clean Energy R&D Centre: DST and Research Council of UK have agreed to launch
India-UK Clean Energy R&D Centre in 2017 on solar energy, storage and integration with an investment
of £ 5 million from each side.

Start-Up India and Innovation Ecosystem
National Initiative for Developing and Harnessing Innovations (NIDHI)
is an umbrella programme initiated in 2016-17 by the Department. Inline
with the PM’s vision on Innovation and Start-up India, NIDHI programme
aims to nurture knowledge-based and technology-driven innovative ideas
into successful startups.

NIDHI is an
umbrella
programme that
aims to nurture
knowledge-based
and technologydriven innovative
ideas into
successful startups.

NIDHI focuses on building a seamless and innovation driven
entrepreneurial ecosystem. Different programmes have been designed
and are being implemented to address the gaps in the ecosystem. The
programs range from providing fellowships to the students opting for
entrepreneurship, providing ‘Proof of Concept’ support for converting
ideas into prototypes, providing business development support through
accelerators, providing seed support to ventures and creating world class infrastructure for incubating
start-ups through Technology Business Incubators and Centres of Excellence. The programme aims to
provide technological solutions not only for the pressing needs of the society but also targets to create
new avenues for wealth and job creation.
Six Centers of Excellence (CoE) at SINE- IIT Bombay, Venture Center-NCL Pune, CIIE-IIM
Ahmedabad etc. have been recommended; establishment of 15 Technology Business Incubators (TBI)
which includes TBI at IIT Patna, Mizoram University, College of Engineering - Pune etc. have been
recommended. Establishing Research Park at IIT Gandhi Nagar has already been supported at a cost
of ` 90 crore.
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INSPIRE Awards-MANAK (Million Minds Augmenting National Aspiration and
Knowledge): In the context of Start-up India initiative of the Government, INSPIRE Awards scheme
has been revamped to foster a culture of scientific innovation among school children of class VI to class
X. This will significantly broaden the base of our innovation pyramid to produce future entrepreneurs in
large numbers. The programme has been targeted to encourage children to visualise/analyse needs of the
society and inspire them to devise innovative ideas to address them. The scheme has been rechristened
as INSPIRE Awards-MANAK.
Under the revamped scheme the thrust is on the power of relevant ‘original ideas’ having the potential
to address societal needs through Science & Technology, especially in the context of national flagship
programmes such as Swachh Bharat, Digital India, Swasth Bharat, Make in India, Energy, Environment,
Sanitation, etc. Top 10 lakh ideas will be scouted from 5 lakh schools across the country in a financial
year. 1 lakh top ideas will be shortlisted for an INSPIRE Award of ` 5000/- each, for preparation of a
project/model and participation in District Level Exhibition & Project Competition (DLEPC). Out of this,
10,000 best projects will be shortlisted for State Level Exhibition & Project Competition (SLEPC) and top
1000 awardees shortlisted at State Level will be provided ` 20,000/- each for development of improved
prototype for National level event. They will be provided mentoring support by National Innovation
Foundation (NIF) in coordination with reputed academic and technology institutions of the country such
as Central Universities, National Institute of Technology (NIT), Indian Institute of Technology (IIT),
Indian Institute of Science Education and Research (IISER) for the purpose. 1000 best projects will
be showcased at NLEPC and top 60 projects shortlisted for National Awards. These 60 best models/
projects will also be showcased at the Annual Festival of Innovations at Rashtrapati Bhawan, New Delhi.

National award winners of DST INSPIRE Award - MANAK showcased their projects at
'Festival of Innovation' at the Rashtrapati Bhawan
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Swasth Bharat
Science & Technology of Yoga and Meditation (SATYAM): Responding to the clarion call
made by Hon’ble Prime Minister, a new initiative namely SATYAM was launched by DST in the year
2015-16 to rejuvenate deeper scientific research in yoga and meditation. Against the first Call for
Proposals, 26 strong projects out of over 500 received have been recommended for financial support
under SATYAM during 2016-17 which address issues related to study of several practices of Yoga &
Meditation to treat various diseases like Schizophrenia, Epilepsy, Depression, Mild Cognitive Disorder
(MCI), Parkinson’s Disease, Type 2 diabetes, Chronic Obstructive Pulmonary Disease (COPD),
Pulmonary function in chest trauma patients, life style diseases, etc. and also on improvement of
quality-of-life. The selected teams involve clinicians, proponents of Yoga and scientists.

North Eastern Centre for Ethno Medical Research: Establishment of an Ethno Medicinal
Research Centre in Manipur with budgetary support of approx. ` 6.00 crores has been approved. This
Centre aims to undertake ethno phyto-chemical research of wild herbs available in the NE region that
have unique medicinal and aromatic properties, particularly in our traditional systems. The Centre
will not only provide scientific validation of traditional herbs but aims to improve quality of life and
economic status of the local community through product development
and better livelihood.

DST-Intel Collaborative Research for Real-Time River Water
and Air Quality Monitoring has been initiated as a new joint
programme at a cost of ` 33 cr on a 50:50 cost sharing basis in PublicPrivate Partnership (PPP) mode. The project will develop low cost
compact smart sensors with on-board power and communication for real
time analysis of water and air quality over large areas.
Improving Water Quality and Reusing Waste Water: Building upon
the Thames-Ganga Partnership and recognizing the importance of clean
and potable water, DST and Research Council of UK have also agreed to
launch a new collaborative programme on Improving Water Quality and Reusing Waste Water.

International S&T Cooperation and Mega Science Projects
•

Two new experimental stations, XRD2 and XPRESS at the Trieste, Italy based Synchrotron Elettra
in partnership with the Department of Science and Technology are expected to be fully operational
by September 2017. The two new energy beamlines will enable Indian researchers to undertake
experiments on new materials, pharmaceuticals and biotechnologies.

•

Under the India-Africa Forum Summit-III, new bilateral cooperation is expected to be initiated
with Ethiopia towards partnering in building the Centres of Research Excellence in Ethiopia. A
technology transfer programme for Rwanda is planned to be launched to provide affordable and
accessible Indian technologies to Rwanda.
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•

The academia-industry projects (2+2) with Germany will be given a substantial boost through the enhanced
funding provided by India and Germany to the bilateral Indo-German Science and Technology Centre.

•

The S&T relationship with Japan will be further enhanced with the launch of the India-Japan
Science Laboratory on cyber-physical systems and through the
maiden DST-JSPS reciprocal fellowship for young researchers

The Newton Bhabha
Programme will
enable Indian
scientists to work in
the frontier areas of
nano science and
technology

•
The Phase II of the India-Canada IC-IMPACTS programme
is planned to be launched to support research projects which
will address technological challenges in inter-disciplinary sectors
such as infrastructure, rural-urban divide, water and energy.
•
New projects in the areas covering advanced manufacturing;
smart cities & infrastructure technologies; lifestyle & emerging
disease control; and Bio-Medical technologies will be launched with
Australia under the India-Australia Strategic Research Fund (AISRF).

•
Under the Newton Bhabha programme between DST and the
Research Council, UK the neutron and muon source facility at the Rutherford Appleton Lab in
Oxfordshire, UK will be accessible to Indian researchers. This will enable Indian scientists to work in
the frontier areas of nano science and technology by access to the portfolio of high-end instruments.

Inauguration of beam-lines ‘XRD2’ and ‘XPRESS’
at the Synchrotron Facility in Trieste, Italy

MoU on Indo-UK Newton-Bhabha
Programme

Thirty Meter Telescope: India’s participation in the Thirty Meter Telescope (TMT) project was
approved by the NDA Government at a total cost of ` 1299.8 crores in September 2014. The Department
of Science and Technology on behalf of the Government of India executed the TMT international
Observatory partnership documents becoming a full member in the project on 2nd December 2014. The
other countries participating in the project are USA, Canada, China and Japan. India will contribute
towards the construction phase both in cash and kind. The Indian science sector will benefit both
scientifically and technologically from participation in this project. On the technology front, design,
prototyping, testing, validation and manufacturing of various in-kind items will bring in know-how for
new and cutting edge technologies. These will have long term spin-off advantages for the country. On
the scientific front, after commissioning of TMT in 2022-23, India will get 25-30 assured observational

107

DST Achievements 2014-17

nights on the TMT. This will enable Indian astronomers to study front-ranking scientific problems such
as formation and evolution of stars, planets and galaxies.

Devasthal Optical Telescope: A state-of-the-art world class 3.6 meter Devasthal Optical Telescope
was remotely activated jointly by the Hon’ble Prime Minister of India and Prime Minister of Belgium
on 30th March 2016. The telescope is installed at Devasthal near Nainital. It is the largest steerable
imaging telescope in Asia which is a result of scientific collaboration between the teams of scientists from
Aryabhatt Research Institute of Observational Sciences (ARIES), Nainital, an autonomous institution
of DST, and Belgian scientists. The telescope will contribute to observations for frontline scientific
research in astronomy and astrophysics.

Remote Technical Activation of Digital Optical Telescope located at Devasthal, India from Brussels on
March 30, 2016 by the Prime Ministers of India and Belgium

UV Imaging Telescope (UVIT): UV Imaging Telescope developed by Indian Institute of Astrophysics
(an autonomous institution of DST) is one of the payloads on ASTROSAT which was launched by
ISRO on 28th September 2015. The images received from UVIT have better resolution than the Galex
Telescope of NASA. This is a major feat of Indian scientists in development of imaging telescopes.
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S&T for Rural Development
Sustainable Rural Micro-Industry Model at Malunga Village, Jodhpur: For inclusive
development of the country, sustainable industrial activities using local resources in the rural areas are
extremely important. DST has been paying adequate attention to benefitting the rural population through
the application of Science and Technology.
One such initiative of the Department has culminated into the establishment of a Rural-Industry
Complex in a plot of wasteland at Malunga village in Jodhpur district of Rajasthan during 2015-16.
Integration of technology in this industry complex has been done in such a manner that it satisfies
the local needs by utilization of local resources. It offers sustainable and inclusive development by
converting waste to wealth by an efficient poly-generation technology. Technology deployment is
environment friendly and fulfills the objectives of Swachh Bharat, Swastha Bharat and Samarth Bharat.

The industry complex offers the local farmers services of extraction of oil from castor seeds which
was so far being done at far off places like Ahmedabad. The facility can crush 30 tonnes of castor seeds
per day. The farmers can save money and botheration for transporting the castor seeds to distant locations.
The facility uses oil cakes, which is a waste product, as a fuel for boilers. The controlled burning of
the bio-mass (oil cakes) reduces the carbon emission. Farmers also get paid for the oil cake. The steam
generated by the boilers is used for vapour absorption machine (VAM) based cooling system for cooling
of four cold rooms. Each cold room with the capacity of 10 tonnes per day will be used by the farmers for
cold storage of their produce and ripening of fruits. The trials for Banana ripening have been successfully
carried out. Steam is also being used for industrial level multi effect distillation system for production
of distilled water (2000 litres per hour). The distilled water can be used for industrial purposes such
as battery water and with mineral additives it can be packaged as drinking water. A bottling plant is a
part of the industry complex. Since Malunga area has brackish water, the facility would provide potable
drinking water at affordable cost (` 5 per litre) to local rural population. The steam is also used for
generation of 150 kilo watt of power for running various machines such as oil mill in the industry complex.
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With slight customization, the model offers a big opportunity to promote rural entrepreneurship,
employment generation and wealth creation for our large rural population with low carbon footprint
and utilization of a variety of agricultural residues which otherwise waste.

Surya Jyoti for lighting up homes of poor and off-grid dwellings: Some one crore dwellings
in India are estimated to be off-grid or under severe brown-out. In order to capture day light and
concentrate the same inside the dark rooms, a low cost device named Surya Jyoti has been developed
and tested with the support of a project from the Department of Science & Technology during 2015-16.
Surya Jyoti is a unique solar energy operated lighting device, which works during day time in passive mode and in the night time through photovoltaic mode. The integrated PV module fitted in the dome
charges a special battery during day time which in turn provides light during night. About 1000 Micro
Solar domes are now working in the slums of Delhi, Kolkata, Agartala, Guwahati, Bhopal and Bengaluru.
However, demand for the product is increasing manifold as more and more people are becoming aware of
the unique benefits of using the product. There are about 130 numbers of Surya Jyoti at Lalbag Cluster,
New Delhi and nearby areas and around 2000 units have been field tested in different climatic zones.
In order to cater to this ever increasing demand, an
entrepreneurship development programme for manufacturing and
installation of Surya Jyoti was organised during 18th-22nd October,
2016 in which 25 entrepreneurs and 7 voluntary organisations from
11 States of different regions were trained. The manufacturing
process of the device is labour intensive and is expected to generate
huge job opportunities. It is expected
that once the design of the dome is
made available along with assured
demand, many entrepreneurs would
venture into manufacturing MSD.

Solar Micro Dome
“Surya Jyoti“

Surya Jyoti attached on a
ceiling lighting
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The product has been included for subsidy under off grid and
decentralized solar application scheme of Ministry of New and Renewable Energy. The present cost of the product is about ` 1500 and
is eligible for a subsidy of ` 720 (Dome with 6 Watt PV panel). On
upscaling the cost of the product is likely to come down to ` 1200.
Attempts are being made to integrate Surya Jyoti for subsidy in rural
and urban housing schemes, MP Local Area Development Schemes and
corporate social responsibility activities of public sector enterprises.
Ministry of Rural Development has informed all Principal Secretary /
Secretary (Rural Development) States and Union Territory to explore
the possibility of adopting this innovative technology of Surya Jyoti for
the houses constructed under Prime Minister Gramin Awas Yojana.

The objective of
SHRI is to promote
scientific research
and intervention to
preserve, restore
and develop new
materials & tools to
strengthen Heritage
Science in various
sectors

Science and Heritage Research Initiative (SHRI): The objective
of SHRI is to promote scientific research and intervention to preserve, restore and develop of new
material/methods/tools to strengthen Heritage Science in sectors such as textiles, metal works, crafts,
ceramics, etc. and diffuse this to the artisan clusters.

Taking Science to the Masses
Science Express – Climate Action Special: As per the observations of Hon’ble Prime Minister,
outreach activities and exhibits of the Science Express have been strengthened in the following way:
(a) Number of exhibits reduced keeping in focus more important ones; (b) Platform activities/exhibits
such as science quizzes and models/exhibits are mounted; (c) evening lectures organized in neighboring
institutions; (d) solar panels of various kinds mounted on the train to introduce renewable energy concepts.

Science Express being flagged off by Dr. Harsh Vardhan
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Phase
Flagged-Off 		
No. of			
		
Date & Duration		
Station/locations
						Covered

No. of Visitors

VII- Biodiversity Special
		

28, July 2014
– 05 Feb 2015		

57			

23 lakh

VIII- Climate Action Special
		

15, Oct. 2015
– 07 May 2016		

64			

24 lakh

IX- Climate Action Special
17, Feb. 2017
		
– 09 Sept 2017		
68 (31 covered)		
6.52 lakh(till
									8.5.17)
The objective of IISF (2015) was
exposing the fruits of Science &
Technology to the masses; building
strategy to instill scientific temper
among the masses; showcasing Indian
contributions in the field of S&T over
the years; providing platform to young
scientists for exchange of knowledge
and ideas; and supporting flagship
programmes like Make in India, Digital
India, etc.

The ninth edition of Science Express and its second phase as Climate Action Special in collaboration with
Ministry of Environment, Forest & Climate Change, Ministry of Railways & Department of Biotechnology,
is expected to cover 19000 km, with 68 halts, and draw about 20 lakhs people specially students &
teachers in 2017. Ninth edition of revamped Science Express was launched on February 17, 2017.

India International Science Festival: IISF (2015) was organised in IIT, Delhi during 4th Dec. to
8th December 2015 with the objective of exposing the fruits of Science & Technology to the masses;
building strategy to instill scientific temper among the masses; showcasing Indian contributions in
the field of S&T over the years; providing platform to young scientists for exchange of knowledge
and ideas; and supporting flagship programmes like Make in India, Digital India, Start-ups, Smart
Villages, Smart Cities, etc. Approximately 10,000 delegates from all over the country participated in
the following components of the festival – young scientists conference, techno-industrial expo, science
film festival, national level exhibition and project competition showcasing innovative models under
INSPIRE programme of Department of Science & Technology, industry academia conclave, largest
practical science laboratory demo, and interactive workshops and informative sessions.
Largest Practical Science Session with 2000 students, on 7th December 2015, working in small
teams to complete experiments as part of the lesson that focused on catalysts has found entry in the
Guinness Book of World Records.
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India International Science Festival (IISF-2016): With an aim to connect the common people
with science and its contributions to our day-to-day life, IISF 2016 was organized as the largest festival
of science in the country with its focus on “Science for the Masses” at the CSIR-National Physical
Laboratory (NPL) Campus, New Delhi during 7-11 December, 2016. The event was formally inaugurated
by the Hon’ble Home Minister, Shri Rajnath Singh.

The 6th National Level Exhibition & Project Competition (NLEPC) under the INSPIRE
Award Scheme was organized by Department of Science & Technology at CSIR-NPL, New Delhi
during December 10th-11th, 2016 along with India International Science Festival (IISF). About
560 selected Awardes from all over the country participated in the event. The top 60 innovative
projects were felicitated on December 11th, 2016 by Dr. Harsh Vardhan, Hon’ble Minister for
Science & Technology and Earth Sciences during the valedictory function. Rakesh Krishna from
Karnataka won the Gold Medal for his project SEEDOGRAPHER. Shiva Jyoti Choudhury from
Rajasthan won the Silver Medal and Sachindra Jadhav from Maharashtra won the Bronze Medal.
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Major Achievements (2014-17)
Enhancing Quality and Quantity of S&T Research and
Development
•

In order to attract students at an early age to study science and to promote creative thinking and
innovation, 3,67,400 students were offered Inspire Award.

•

1,26,789 students of intermediate level were provided internship in 708 Inspire Science Camps.

•

39,293 INSPIRE Scholarships have been offered to very bright students (top 1% of +2 Board
examination) for pursuing study in various science related courses like Physics, Chemistry,
Biology, Mathematics, etc. at the under-graduate and up to postgraduate stage at various Colleges
and academic Institutions in the country along with opportunity to engage in research activities
by attaching with the Mentors during vacation period for inculcating research culture from a
young age. The value of each Scholarship is ` 80000 per year including ` 20000 as Mentorship
cost for research.

•

3000 INSPIRE Fellowship have been offered to young students in the last three years for
carrying out their doctoral degree programme in all areas of basic and applied sciences including
Medicine, Agriculture, Veterinary, etc. for 5 years at recognized Universities/Academic
Institutions/Laboratories in the country.

•

637 young researchers have been provided an attractive opportunity as an INSPIRE Faculty for
developing independent scientific profiles. The value of each INSPIRE Faculty is ` 80000 per month
with 3.3% annual increment along with ` 7 lakh per year as Research Grant for a period of 5 years.
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•• Under the Women Scientist Scheme under KIRAN, around 830 women scientists have been
supported in the last three years.
•• To promote cutting edge research in Cognitive Science, around 166 R&D projects were supported
in Cognitive Science Research Initiative.
•• During the period of 2014-17, 68 S&T Alliances were made through signing/renewal of
Agreement/MoU/Programme of Cooperation and holding of Joint S&T Committee meetings.
435 joint research projects were supported through which 740 researchers have made their
networking to strengthen their research capacity.
•• 1000 Fellowships/visitation (inward & outward) were offered to researchers to access international
advanced R&D facilities in Japan, Italy, UK etc. 150 bilateral workshops, symposiums,
exposition, brainstorming meeting, training programmes were also supported.
•• Supported 50 Industrial R&D Projects linked to national initiatives like Clean India, Digital
India, Smart Cities, Make in India, etc. with selected innovative nations on Innovation and
Entrepreneurship using PPP model programmes.

Science and Engineering Research Board
S. No. 		

Schemes				

Financial year

								2011-14

2014-17

1.

Extramural R&D Projects				

1424		

2200

2.

Research Fellowships					

154		

214

3.

Overseas Fellowships					

104		

215

4.

Early Career/Postdoctoral/Young			
Scientist Programme

2242		

3998

5.

Empowerment and Equity Opportunities 		
for Excellence in Science
(SC/ST R&D Projects)

91		

512

6.

International Travel Support				

3797		

4875

7.

Seminar/Symposia					1586		

2245

•• A total of 725 Science Departments/Colleges were supported through “Fund for Improvement of
S&T infrastructures in Universities and Higher Educational institutions (FIST)”. The programme
facilitates support towards augmenting higher education and research largely in the university
and academic sectors by augmenting basic infrastructural facilities for teaching as well as for
conducting research in basic or applied science areas.

115

DST Achievements 2014-17

•• 46 performing universities in the country were pro-actively supported for strengthening the
R&D base with adequate financial support and associated flexibility.
•• A total of 18 Sophisticated Analytical Instrument Facilities (SAIFs) Centres were supported to
provide services of the facilities of sophisticated analytical instruments to researchers in general
and specially from institutions that do not have such instruments.

•• Global Research Council Meeting: Science and Engineering Research Board (SERB) jointly
hosted the Fifth Annual Meeting of Global Research Council (GRC)-2016 from 25th to 27th of
May 2016 with the Research Councils UK (RCUK). The Global Research Council (GRC) is
a virtual organization comprising of the Heads of Research Councils from around the world,
dedicated to promoting the sharing of data and best practice for high-quality collaboration among
research funding agencies globally. Heads of Research Councils from 44 countries were among
more than 100 delegates who attended the event to share the best practices and discuss policy
issues in the field of Research Funding. A Statement on 'Principles of Interdisciplinarity’ and
‘Actions towards Equality and Status of Women in Research' was discussed and endorsed by
participants representing the global research community.

National Heads of Research Councils in 5th Annual GRC meeting-2016 at New Delhi
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•• The 104th Annual Session of the Indian Science Congress was held from 3rd to 7th January, 2017
at SV University, Tirupati. It was inaugurated by the Hon’ble Prime Minister, Shri Narendra
Modi, on 3rd January, 2017. The Focal Theme of 104th Session was “Science and Technology
for National Development”. Over 13000 scientists, teachers, students from all over the country
and 6 Nobel Laureates participated in this mega science event. Large number of lectures and
wide-ranging scientific discourses and discussions took place on a large variety of topics, ranging
from gravitational waves and Human Microbiome to Blue Economy and Offshore Wind Farms.

Hon’ble Prime Minister at the Inauguration of the 104th Session of the Indian Science Congress, Tirupati

•• Collaboration initiated with the Rutherford Appleton Laboratory (RAL), UK to access its
neutron facility for carrying out research in Nano Science and Technology.

•• Setting up a macromolecular crystallography and high pressure physics beam line
at the Elettra Synchrotron Facility, Trieste, Italy: The twin Indian beamlines, XRD2 and
Xpress were inaugurated on 20th October 2016. The beamlines are now available for scientific
experiments.

••

The Focal Theme
of 104th Session
was “Science
and Technology
for National
Development”

Associate Membership of CERN: India signed the

Agreement for Associate Membership of CERN at DAE Headquarters
in Mumbai on 21st November, 2016. India has become an Associate
Member State of CERN on 16th January 2017.
••
India and Israel agreed to step up the S&T collaboration in
the next two years by providing U.S. dollar 1 million from each side
to support new R&D projects in the cutting edge areas of Big Data
Analytics in Health Care and Security in Cyber Space. As a part of
these projects, student exchanges will be encouraged in order to connect
the next generation and sustain the pipeline of future collaboration.
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•• Relationship with Japan was substantially strengthened by establishing Indo-Japan Joint
Laboratories in the areas of (i) Architecting Intelligent Dependable Cyber Physical System
Targeting IoT and Mobile Big Data Analysis (ii) Security in the Internet of Things Space (iii)
Data Science-based Farming Support System for Sustainable Crop Production under Climatic
Change have been agreed to support. A new reciprocal fellowship programme for young
researcher was agreed with JSPS, Japan.

•• Indo-US Fulbright-Kalam Fellowships in Climate Change: In pursuance of the Joint
Statement of the Government of USA and the Government of India the Fulbright-Kalam Climate
Fellowship has been launched. The United States-India Educational Foundation (USIEF) has
been given the responsibility to administer the Fulbright-Kalam Climate Fellowship on behalf
of both the governments. The first batch of six fellows has been selected.

•• BRICS STI Cooperation: To further strengthen the collaboration amongst the BRICS countries
in the areas of Science, Technology and Innovation (STI), the 4th BRICS Science, Technology
and Innovation Ministerial Meeting was convened on 8 October 2016 at Jaipur. Eight BRICS
Funding Ministries/Agencies agreed to co-invest 10 Million USD to support R&D projects.

4th BRICS S&T Ministers Meeting

•• DST has 25 Autonomous Institutions (AIs) under its administrative control which are be grouped
into three classes viz. – (i) Research institutions (ii) Professional Bodies; and (iii) S & T Service
Organizations. The research institutions pursue cutting-edge scientific research in a variety of
areas, ranging from Biology, Chemistry and Nano Sciences to Nuclear Physics, Particle Physics,
Astronomy and Astrophysics. The five Professional Bodies are the leading academies of the
country and are engaged in a variety of policy and science promotional activities. The four
S&T Service Organizations provide specialized scientific services like Technology Forecasting,
Generation of Science Outreach materials, etc. During the last three years (2014-17), outputs
from these AIs are summarized as;
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Papers in referred journals						 6433
Books									 97
Patents Filed/Indian							 458
Patents Filed/Foreign							 88
Transfer of technology/Designs and other Intellectual products		

66

Research Man Power Trained (other than Ph.Ds)				

1631

PhD awarded								 531
Technical Man Power Trained						 9652

• The Indian Institute of
Astrophysics, Bengaluru
had designed and built
Nano Mission is an
the Ultra Violet Imaging
“umbrella capacityTelescope (UVIT)
building programme”
payload in partnership
to promote R&D in
with the Canadian
Nano Science and
Space Agency, IUCAA,
Technology
TIFR and ISRO and
successfully integrated
A composite image of NGC2336 using
on board ASTROSAT
FUV and NUV data from UVIT.
satellite for flight on Sept
th
28 2016.The initial results from the UVIT have been communicated
to scientific community; a payload data processing centre has been set up for this purpose.
• Agarkar research Institute at Pune had recently developed 10th variety of wheat - MACS 6478
and soybean variety MACS 1188.
• Nano Mission is an “umbrella capacity-building programme” to promote R&D in Nano Science
and Technology. About 140 R&D/Technology Projects were supported. On account of it, about
2500 Research papers were published in Journals or Books and 38 Patents were filed. India ranks
3rd in the global ranking in the field of Nanoscience & Technology. Following three Technologies
developed and successfully/Demonstrated
• A water purifier for arsenic and iron free drinking water, based on nanomaterials developed   
by IIT-Madras.
• Automotive filter using electrospunnano fibre webs developed by IIT-Delhi.
• Nano TiO2 based self-cleaning nanofinish for textiles developed at IIT-Delhi.
Based on this, three Start-ups were launched/incubated.
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Technology Development and Deployment
•• Under Technology Development Programmes, 140 projects were supported to develop the
technologies in the area of Advanced Manufacturing, Waste Management, and Devices for
Agriculture, Textile, Analytical and Biomedical Applications. 30 technologies demonstrated
and five were transferred to industry.
•• Addressed 83 location specific problems through S&T intervention in various States.
•• Through Drugs and Pharmaceuticals Research Programme (DPRP), DST promotes R&D in
Drugs & Pharmaceutical Sector. Under this programme, as many as 9 collaborative projects
(PPP), facility projects, providing soft loan to Indian pharma industries and grants-in-aid to Indian
pharma industries for clinical trials in neglected diseases are supported. DST has sanctioned a
project on Phase-III clinical trial on Kala Azar to M/s. Lifecare Innovations Pvt. Ltd., Gurgaon.
The industry has identified three Multi-Center Phase III Clinical Trial sites—two in Bihar and
one in West Bengal.

•• Clean Energy Research Initiative: The Programme envisaged to support upstream end of
research, where knowledge, more advanced than the current practice in the industry must have a
space and to develop critical mass of researchers to meet requirement of R&D professionals for
clean energy. Through a total 130 R&D Projects, 331 Energy R&D Professional were supported.

•• Solar Energy Research Institute for India and the United States (SERIIUS): The
Indo-US consortium has developed the crucial prototype test loop that demonstrates the multiscale
aspects of the supercritical CO2 Brayton cycle (s-CO2) at IISc, Bengaluru for development of
high temperature concentrated solar power in the country.
•• DST and RC-UK have agreed to launch India-UK Clean Energy R&D Centre on solar energy,
storage and integration with an investment of £ 5 million from each side.

•• Water Technology Initiative: It aims to promote R&D activities aimed at providing safe
drinking water at affordable cost and in adequate quantity using appropriate S&T interventions
evolved through indigenous efforts. During 2014-17, a total of 141 R&D Projects addressing
19 site specific challenges covering 365 habitats across 23 states were supported.

Under TD Programmes, projects
were supported to develop
the technologies in the area of
Advanced Manufacturing, Waste
Management, and Devices for
Agriculture, Textile, Analytical
and Biomedical Applications. 30
technologies demonstrated and
five were transferred to industry
Water Treatment System at Buja Buja,
Nellore District, Andhra Pradesh
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Water Treatment Facility & Waste Water Treatment Plant at Thirupattur, Vellore, Tamil Nadu

••

Deployment of a mobile RO unit: DST has supported quick deployment and demonstration
of a mobile water purification unit developed by CSIR-CSMCRI for producing potable water for
drinking. It was demonstrated in Latur, Marathwada region which was facing severe scarcity
of drinking water during year 2016 drought period.

Water on Wheels: Deployment of a mobile RO unit in Latur, Marathwada

••

Dielectric Barrier Discharge (DBD) based plasma system for portable water purification: A
technology developed at CEERI Pilani through support by DST’s Water Technology Initiative
(WTI) for Dielectric Barrier Discharge (DBD) based plasma system for disinfection has been
successfully transferred for commercialization to Turners Pvt. Ltd. Jaipur.

••

Establishment of a Water Quality Laboratory in Kohima, Nagaland:The Water Quality
Laboratory was recently inaugrated by the Hon’ble Union Minister of Science and Technology,
Dr. Harsh Vardhan at NASTEC, Kohima, Nagaland, which has been established by the
support of DST under WTI. The Referral Water Laboratory is fully equipped with the in house
sophisticated analytical equipments for water quality analysis which is a one of its kind facility
that can cater to the need for water analytical services in Nagaland and adjoining states.
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The facility is creating
awareness about
drinking water quality
deviations in the area
and providing a source
of an equipped water
quality analytical facility

••

Setting up of a Facility for Drinking
Water quality analysis and monitoring
in North Coastal districts of Andhra
Pradesh:A continuous water quality
analysis and monitoring facility has been
established at GITAM University, Vizag,
Andhra Pradesh especially for rural and
tribal population. The facility is creating
awareness about drinking water quality
deviations in the area and providing a source
of equipped water quality analytical facility.
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••

Building upon the Thames-Ganga Partnership and recognising the importance of clean and
portable water, DST and RCUK have agreed to launch a new collaborative programme on
Improving Water Quality and Reusing Waste Water.

••

DST-Intel Collaborative Research for Real-Time River Water and Air Quality Monitoring:
Recognizing the importance of developing the online River Water and Air Quality Monitoring
systems, DST and Intel have initiated a joint programme at a cost of ` 33 cr on a 50:50 cost
sharing basis in Public-Private Partnership (PPP) mode.

••

A Networked programme on Imaging Spectroscopy and Applications (NISA) has been
launched considering the potential of this emerging technology to promote research on various
aspects of imaging spectroscopy and its applications.

••

Survey of India has put its 1:50000 scale topographical maps in the digital form on the web
as webfeature service. This will facilitate users to download the maps and view it along with
other imageries of Google and Bhuvan etc.

••

Survey of India (SoI) has completed 250 years of its establishment. As a part of 250th
anniversary celebrations during 23rd to 25th January 2017, SoI will organize several technical
activities and launch new initiatives.
••
Braille Mapping and Atlas compilation initiated
by NATMO has been greatly appreciated and recognized by
Government of India and it received the National Award for
S&T Intervention in Empowering the Physically Challenged.
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Innovation and Start-up Ecosystem
••

A programme viz. NIDHI (National Initiative for Developing & Harnessing Innovation)
to address the complete chain of innovation ecosystem right from scouting to mentoring to
scaling up innovations has been launched. Under the aegis of NIDHI, a research park at IIT
Gandhinagar has been supported at a cost of ` 90 cr besides implementation of several other
components.

Products Licensed to Industry, Hospitals and Institutions by the TBI at IIT Bombay - BETiC (Biomedical
Engineering & Technology (Incubation) Centre

••

39 new Technology Business Incubators have been established across the country for converting
innovation to starts-ups. A total of 22 incubatees has been supported at early stage through
seed support system.

••

A total of 5212 Training Programmes in Entrepreneurship—[Entrepreneurship Awareness
Camp (EAC), Entrepreneurship Development Programme (EDP), Women Entrepreneurship
Development Programme (WEDP), Technology based Entrepreneurship Development
Programme (TEDP), Faculty Development Programme (FDP)] have been supported to
359 institutions in 27 States/UT of the country. Sensitized 2.75 lakh students towards
entrepreneurship through EACs 7400 teachers/trainers/resource persons trained for promoting
S&T entrepreneurship and 2163 enterprise units initiated by S&T entrepreneurs.

••

PLUGIN: A collaborative Incubation Program for Hardware and Systems Startups by DST,
Intel, and SINE-IIT Bombay has been initiated. This is a first of its kind programme to support
hardware and systems-based startups in India.
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DST has
partnered
with the Texas
Instruments to
scout, motivate,
validate and
incubate
engineering
students driven
innovative
design ideas
with commercial
potential
••

DST-Texas Instruments “India Innovation Challenge 2016”: DST has partnered with
the Texas Instruments to scout, motivate, validate and incubate engineering students driven
innovative design ideas with commercial potential in the electronics, semiconductor and
embedded systems domain under Make in India, anchored by MyGov platform and implemented
through Indian Institute of Management, Bengaluru.

••

The 22nd DST-CII Technology Summit with United Kingdom as country partner was
organized in New Delhi during 7-9 November 2016. The Summit was inaugurated by the
Prime Minister of India along with the Prime Minister of UK. The Summit saw participation
with over 2500 delegates including 200 participants from UK. B2B meetings were held for
exploring techno-business partnerships between the two countries. Several new India-UK R&D
partnership programs were announced in the Tech Summit.

Hon. Prime Minister of India, Shri Narendra Modi and Hon. Prime Minister of UK,
Ms. Theresa May inaugurating the India-UK Technology Summit
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The President, Shri Pranab Mukherjee presented the 9th National Biennial Awards for Grassroots Innovations
and Outstanding Traditional Knowledge, at Rashtrapati Bhavan, in New Delhi on March 04, 2017

Science for Equity, Empowerment & Development

Three pronged Socio-economic Development programmes are implemented by the Department which
include (a) S&T based initiatives for societal benefits; (b) S&T led Entrepreneurship and Innovation
promotion; and (c) Developing Scientific Temper in Society. Major activities and achievements of
societal programmes during 2014-17 are:
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•

A Standing Committee for Promoting Women in Science has been constituted to address low
representation of women in Science & Technology (S&T) domain and to provide opportunities
to women scientists and technologists for pursuing research in basic or applied sciences.

•

Improvised drying-cum-storage technology for large Cardamom has been successfully
introduced and demonstrated in Ziro, Arunachal Pradesh. Flue pipe system dryer provides good
colour to the capsules and perfect drying in short span of time. Now, Cardamom farmers of Ziro
are getting better economic returns through the introduction of this improved drying technology
as compared to traditional system.

•

During the period of 2014-17, a total of 230 projects were supported under the Long Term
Core Support for Technological Advancement for Rural Areas-(TARA) and other programmes
W Technology Interventions for Addressing Societal Needs (TIASN) including Scheme for
Young Scientist & Technologists (SYST); Technology Interventions for Disabled and Elderly
(TIDE), Cold Desert Region (CODER) & Arid & Semi-Arid Region (ASAR) and Sustainable
Agriculture Rural Transformation Holistic Initiative (SARTHI) and Technology Intervention
for Mountain Eco-system (TIME) programmes.

•

25 S&T based/driven organizations supported under TARA which focus on technology
development/adaptation and delivery on specific challenges in identified region; Compendium
of technologies brought out and community trained & empowered in use of such technology
packages.

•

Under TIASN scheme, prototype for manual load carrier-head harness developed and field
trials conducted. Green & blue water harvesting techniques demonstrated in tribal districts of
Panchmahal and Dahod in Gujarat. About 10 prototypes of
In S&T for Women
assisted devices, developed under TIDE, have been tested and
scheme,104 projects
ready for commercialization.

•

In S&T for Women scheme,104 projects were supported
countrywide, established Women Technology Parks and
coordinated projects addressing drudgery reduction and
occupational hazards besides their health & nutrition and
enhancing opportunities for livelihood leading to better
quality-of-life.

•

Processing and production technology by introducing
mechanized potter's wheel and pug mill, besides product
diversification and value addition techniques have been
demonstrated to revamp traditional pottery practices. The
initiative is being integrated with the national programs/
schemes such as Skill India, Swachh Bharat Abhiyan, Unnat
Bharat Abhiyaan, etc.
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Extraction of Palmyra Fiber

Bamboo Sheath Cup Making

Microwavable Terracotta Pot

Incinerator for used
Sanitary pads

Secretary, DST during
Review Workshop of
TARA held at Pune in
May 2016
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•

Under TITE and SCSP, 80 diverse projects implemented in different parts of the country focusing
on appropriate and cost effective technology modulation and transfer, based on location-specific
needs/conditions, leading to technological empowerment in related occupations of Tribal/
Scheduled Caste sections of society. Emphasis has been on creating sustainable livelihoods
through use of locally-available resources & materials.

•

A Network programme to address migration and malnutrition in tribal communities
(Kolam, Korku, Katkari, Mahadeokoli, Gond and Bill) through appropriate technologies is being
implemented in 11 locations in the tribal pockets of Maharashtra covering 50 villages.

•

A soybean variety MACS 1281 has been released and notified for cultivation in the Southern
Zone. The variety has determinate plant habit with medium maturity range. It is resistant to stem
fly, defoliators, pod borer and leaf folder, bacterial pustule and bacterial leaf blight.

•

A new durum wheat variety MACS 3949 has been identified for cultivation under timely
sown irrigated conditions in Peninsular Zone. The variety has shown significantly superior
yield performance over check variety NIDW 295 in three years of testing in coordinated trials.

•

Technology Interventions for Disabled and Elderly (TIDE) is a unique initiative aimed at
promoting basic research, development and adaptation of technology for improving quality-oflife of Elderly population and Disabled People in the country. This initiative complements the
Accessible India Campaign (Sugamya Bharat Abhiyan) of the Government. A wide array of
technology prototypes/products for elderly and PwDs to gain access for equal opportunity, live
independently and participate fully in all aspects of life in an inclusive society were developed.

Technology
Interventions for
Disabled and
Elderly (TIDE) is
a unique initiative
aimed at promoting
basic research,
development
and adaptation
of technology for
improving qualityof-life of Elderly
population and
Disabled People in
the country
Functional Electrical Stimulation (FES) Devices
for Neuromuscular Rehabilitation
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•

In order to developing scientific temper in the society, specially young students, interesting aspects
about the inspiration that guided 54 Indian stalwarts in Science and Technology were presented
in a publication titled "Indian Scientists: The Saga of Inspired Minds" with a message from
Hon’ble Prime Minister about the book.

•

The annual National Children’s Science Congress and STEM & Innovation—Demonstration,
Dissemination & Popularization, are now so designed as to engage students across India,
particularly those who have been left out and to be brought in the ambit by State Councils
of Science & Technology and S&T driven agencies. 3750 students have participated in
National Children’s Science Congress. 168 projects were supported for STEM & InnovationDemonstration, Dissemination & Popularization.

Students watching Mobile Exhibition

Student participating in Science Fair

•

Under Mission Eco Next, initiatives for the youth, in Science Media & Nature related Science
Communication, especially through eco media, are designed to engage and raise a dedicated
& competent next generation of Change Makers, enhancing the quality-of-life, and achieve
convergence with national priorities. Eco Routes, the multi-locational clusters of sub-regional
initiatives, are being oriented for less-endowed or under-stress, yet eco-culturally rich regions
& districts. 75 projects were supported.

•

50 Community Radio for ‘Women’s Health & Nutrition’, are being supported to help achieve
gender equity.
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Some Key Initiatives and
Achievements

Earth System Science considers interactions between the Earth's spheres, Atmosphere, Hydrosphere,
Cryosphere, Lithosphere, and the Biosphere, as well as the impact of human societies on these components.
It seeks a deeper understanding of the physical, chemical, biological and human interactions that determine
the past, current and future states of the Earth. Earth system science provides a physical basis for
understanding the world in which we live and upon which humankind seeks to achieve sustainability.
The mandate of the Ministry of Earth Sciences (MoES) is to provide services for weather, climate,
ocean and coastal state, hydrology, seismology, and natural hazards; to explore marine living and nonliving resources in a sustainable way and to explore the three polar-regions (Arctic, Antarctic and
Himalayas). To achieve this mandate, the operational activities and research & development of MoES are
carried out under the following five major programmes:






Atmosphere and Climate Research — Modelling, Observing Systems and Services (ACROSS)
Ocean Services, Technology, Observations, Resources, Modelling and Science (OSTORMS)
Polar and Cryosphere Research (PACER)
Seismology and Geosciences (SAGE)
Research, Education, Outreach and Training (REACHOUT)

These schemes are implemented on Mission mode through different institutions under the
administrative control of the Ministry. These schemes are planned and implemented to achieve maximum
societal and economic benefits.
Several major milestones have been accomplished under various schemes of the Ministry of
Earth Sciences during the last three years. These achievements include a wide variety of services that
are relevant to the society. Ministry has also identified new thrust areas and made strategy to further
improve/strengthen the services being provided.
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Some of the most important achievements in this context over the past three years (2014-2017) are
given below:

Improved Weather and Cyclone Predictions
The quality of weather services by the Ministry has shown appreciable improvements during the
past three years. Specifically, noticeable improvements have been achieved in prediction skills of
heavy rainfall and tropical cyclones. This is evident with reference to recent tropical cyclones,
Phailin, Hudhud and Vardah and the heavy rainfall events in Uttarakhand, Jammu and Kashmir
and recently in Chennai. For the recent cyclone, Vardah, which had caused severe damages in the
city of Chennai and neighbourhood, accurate predictions were provided almost three days in advance,
helping to save thousands of lives. The loss of lives during the last three years due to tropical
cyclones has reduced to less than hundred as compared to the thousands during the
previous decade. For example, the famous 1999 Super Cyclone in Orissa killed more than
10,000 people while the same intense Phailin claimed only less than 20 people in Orissa. This large
reduction in casualties is attributed to substantial improvement in monitoring and prediction of
tropical cyclones.
The track forecast error during 2014-17 has been 89, 142, 207 km against 125, 202, 268 km during
2007-13 for 24, 48 and 72 hrs lead period respectively. The period during 2014-17 registered a decrease
in track forecast error by 29, 30 and 23% as compared to 2007-13 for 24, 48 and 72 hours lead period
respectively.
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The improvements in weather forecasts were accomplished by strengthening the atmospheric and
oceanic observational network in the region, improving the computational capability to 1.2 petaflop
speed, implementing high-resolution global models and imparting research in data assimilation and model
physics. A high resolution global deterministic weather prediction model has been commissioned recently
for generating operational weather forecasts at a horizontal resolution at 12 km. Many major
improvements have been made in data assimilation for the ingestion of data from the Indian and
international satellites in numerical models. With this new forecasting system, the accuracy of weather
forecasts is expected to further improve.

Agro-Meteorological Advisory Services (AAS)
The Ministry in collaboration with the Indian Council of Agricultural Research (ICAR) provides the
Agromet Advisory Services (AAS) for the benefit of farmers. Farmers make use of these services for
planning the operations like sowing, irrigation, application of fertilizer and pesticide, harvest and protection
of crops from weather disasters. The services carried out at 130 agro-met zones (cluster of 4-6 districts)
now have been successfully extended to the district level and operated across 608 districts of the country.
Currently, about 21 million farmers are receiving crop specific agro-meteorological advisories in
vernacular languages.

.
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Potential Fishery Zone (PFZ) Advisories
The Indian National Centre for Ocean Information Services (INCOIS) provides PFZ advisories to
2.75 lakh fishermen on a daily basis to help them to easily locate the areas of abundant fish in the ocean.

Comparative data/statistics of PFZ
Activity

Position in 2014

Potential Fishing Zone
(PFZ) Advisories

About 1.05 lakh fishermen
were receiving the PFZ
advisories

Position in 2017
About 2.75 lakh
fishermen are currently
receiving the PFZ
advisories

The detailed statistics of the advisories provided to each state is provided below:

State-Wise PFZ Advisories provided during last three years

From 1st January 2014 onwards, the frequency of generation and dissemination of advisories has
been increased to daily by utilising data from multiple satellites. Further, the advisory maps have been
improved by including the information on Indian Exclusive Economic Zone (EEZ) boundary (to avoid
crossing by mistake) and surface currents.
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Ocean State Forecasts (OSF)
Ocean State Forecasts ( forecasts of waves, currents, sea surface temperature, etc.) to fisher folk, shipping
industry, oil and natural gas industry, Navy, Coast Guard and other stakeholders have improved
considerably during the last 3 years. Oil spill advisories are being provided to facilitate the indication of
eco-sensitive zones, potential fishing zones, fishing avoidance zone during the event of oil spill.
The ocean state forecasts were also provided before and during the launch day of Re-usable Launch
Vehicle Technology Demonstration (RLV-TD) of the Indian Space Research Organisation (ISRO).

Comparative data/statistics of OSF
Activity
Ocean State Forecasts
(OSF)

Position in 2014
About 7.67 lakh users
were receiving the OSF

Position in 2017
About 16.5 lakh users
are currently receiving
the OSF

The ocean forecast services were extended to two other Indian Ocean Rim Countries, namely Sri
Lanka and Seychelles on various parameters viz., winds, waves, currents and temperature in map
form served under the umbrella of Regional Integrated Multi-Hazard Early Warning System (RIMES)
for Afro-Asian Region.

Socio-economic Benefits of AAS, PFZ and OSF
The third party assessment by the National Council of Applied Economic Research (NCAER) on the
agromet services provided by the Ministry concluded that the annual economic benefit for the farmers
cultivating 4 principal crops (Wheat, Rice, Sugarcane and Cotton) was ` 42,000 Crore in 2015.
IMD already initiated the block level forecasts for 37 districts (342
blocks) on a pilot mode. IMD is now planning to provide these
services through 660 district Agromet field units being set up at ICAR
Krishi Vigyan Kendras by 2019. These improved services with
additional climate and soil information for rain-fed agriculture and
irrigated agriculture of the country are expected to benefit farmers
substantially and contribute to the Government initiative on doubling
the income of farmers. As per the 2015 report of NCAER, the
fishermen in the country made an annual profit of ` 3000 crores
from these PFZ advisories and cumulative economic benefits
exceeding ` 370000 crores have been accrued from these ocean
state forecasts.
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Forecasts for Heat and Cold Waves
With global warming, surface air temperatures are expected to further increase and frequency of heat
waves may also increase. To provide adequate warnings about heat waves and associated health hazards,
MoES for the first time started issuing forecasts for heat waves over the country. The heat wave
forecasts issued during the 2016 hot weather season (April to May) were very successful. A few state
governments like Gujarat, Andhra Pradesh, Maharashtra and Odisha have initiated state action plans
based on these forecasts during the hot weather season, which could help them to warn people in
advance about the occurrence of heat waves and thus saving their lives. MoES has also taken initiative
to develop such heatwave action plans with other state governments. For the first time, the seasonal
outlook for the temperatures during the cold weather season (December 2016-Febraury 2017) also was
issued.

Maximum Temperature Anomaly Forecast issued for the hot weather season of April-June 2016.

Air Quality Monitoring
Air pollution is a serious social problem, especially in major cities. To understand the gravity of air
pollution problems, a System of Air Quality forecasting and Research (SAFAR) was set up by the
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Ministry. It provides location specific information on air quality in near real time and its forecast
24 hours in advance. Monitoring and forecasting by SAFAR is done for major gaseous pollutants
including ozone, oxides of nitrogen, carbon monoxide, benzene and other hydrocarbons as well as the
particulate matters (PM) of two different sizes — as PM-10 and PM-2.5. The forecast of five pollutants
is displayed in terms of Air Quality Index (AQI) at a scale of 0-500. In June 2015, the SAFAR system
was set up in Mumbai city. With this, the cities of New Delhi, Pune and Mumbai are covered under
this programme. The fourth SAFAR system at Ahmedabad has been commissioned recently. The
advantage of this system is the capability of predicting air quality during next 2-3 days in addition to
real-time monitoring of air quality. During the large Smog event that engulfed the city of Delhi in early
November 2016, the SAFAR system provided very valuable information and forecasts of air quality.

SAFAR-Mumbai dedicated to the Nation by Dr. Harsh Vardhan, Hon'ble Union Minister,
Science & Technology and Earth Sciences on 23rd June 2015

Tsunami Warning System
The Indian Tsunami Warning System established by the Ministry at the Indian National Centre for
Ocean Information Services (INCOIS), Hyderabad has been recognized as the Regional Tsunami Service
Provider (RSTP) for the Indian Ocean Region by UNESCO to provide warning to countries of the
Indian Ocean. The RTSP of India along with Australia and Indonesia assumed full operational
responsibility since March 2013. This includes the service of level-2 tsunami advisories for the Indian
Ocean. The Indian Tsunami Warning System is equipped to issue warnings within 10 minutes of
occurrence of earthquakes. In 2016, The Indian Tsunami Early Warning Centre (ITEWC) monitored
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39 earthquakes of magnitude  6.5 MW during the period 1 January - 31 December 2016. Out of these
6 earthquakes, 1 significant earthquake (MW 7.9) occurred in the Indian Ocean region. These earthquakes
could not generate any Tsunami and hence no threat bulletins were issued for India.

The Indian Tsunami Warning System

Dr. Harsh Vardhan, Hon’ble Union Minister, Science & Technology and
Earth Sciences at INCOIS on 26th December 2014
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A Tsunami Mock drill was conducted during 07-08 September 2016 involving all countries on the
Indian Ocean rim. Around 40,000 people were evacuated during the drill from around 350 villages of
33 districts of 8 coastal States/UTs. INCOIS issued bulletins to National and Regional contacts
for two days. National Disaster Management Authority (NDMA), Ministry of Home Affairs (MHA),
National Disaster Response Force (NDRF) and the Coastal States/UTs participated in the mock drill.

Tsunami Mock Drill-2016

Search and Rescue Support
On 27th July 2016, Dr. Harsh Vardhan, Hon’ble Minister of Science & Technology and Earth Sciences
dedicated the Search and Rescue Aid Tool (SARAT) to the Nation during the XV National Maritime
Search and Rescue (NMSAR) Board. An experimental version of SARAT was used to provide search
and rescue support to all the concerned in connection with the missing AN 32 aircraft, which was
reportedly missing off Chennai on 22nd July 2016.

SARAT dedicated to the Nation during the XV National Maritime Search and Rescue (NMSAR) Board
meeting held in Vigyan Bhawan, New Delhi on 27th July 2016.
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Oil Spill Advisory
To facilitate the indication of eco-sensitive zones, potential fishing zones, fishing avoidance zone during
the event of oil spill, INCOIS issues the online oil spill advisory.
INCOIS, Ministry of Earth Sciences issued the bulletins predicting the trajectory of the oil spill
occurred, off Ennore port due to the collision of two ships on 28th January 2017 at 13.228º N, 80.363 º
E which spilled around 20 tons of HFO oil. The Oil Spill trajectory model was run using updated
forecasts on winds, waves and sea surface currents on every day to predict the trajectory of spill during
28th January 2017 to 08th February 2017. The Indian Coast Guard used these predictions to plan and
execute the cleanup operations.

Chennai Oil Spill on 28th January 2017
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Coastal Water Quality
Quality (25 parameters) of coastal water is being monitored by the Ministry at 22 locations along the
Indian coast to assess the health of coastal waters. Sea Water Quality Criteria (SWQC) for heavy
metals have been prescribed for limiting the pollution levels to protect the marine organisms and being
considered by the Ministry of Environment, Forests and Climate Change for notification in the
Environment Protection Act (1985), amended in 1998.

Open Cage Culture
Large scale fish production through mariculture is the viable alternative to cope with the ever increasing
demand for fish proteins. An open sea cage culture mooring system was designed and developed for
commercially important marine finfishes suitable for Indian sea conditions to meet this demand with
available marine engineering and biological expertise. A 9 m diameter High Density Polyethylene
(HDPE) cage with multipoint mooring were deployed and tested in the North Bay (Andaman Island),
Olaikuda (Tamil Nadu) and Kothachathram (Andhra Pradesh) representing fully protected, semiprotected and open sea environments, respectively. Besides this, developed an innovative concept of
rearing post larval fishes in a specially designed nursery cage in open sea and conducted geospatial
analysis of Indian Seas to estimate the fish farming potential of the country. The open sea cage culture
technology seems to be an ideal alternative livelihood option for the coastal fishers, help generate
considerable employment opportunities in the country; to meet the fish food production
targets of the nation.
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A sea cage deployed at Kothachathram (Andhra Pradesh)

Seismological Services
The national seismological network under National Centre for Seismology has been upgraded to
84 digital observatories to enable an earthquake of magnitude greater than 3 anywhere in the
country to be located within 3-5 minutes. Currently the second phase of upgradation is on, which
envisages installation of 32 new stations and upgradation of 6 existing stations. By the end of the year
2017, a total of 116 stations will be the part of national network. These observatories are being integrated
with Operational Centre through VSAT communication facility established under the Indian Seismic
and GNSS Network (ISGN).

Monsoon Mission and Improved Monsoon Predictions
Accurate prediction of monsoon rainfall is very crucial as it impacts many sectors like agriculture,
water resources, power generation, transport and even the Indian economy. The Monsoon Mission
was launched in 2012 with an allocation of ` 400 crore to develop the capability of dynamical model
prediction systems for short range to seasonal forecasts during the Monsoon season and to improve the
monsoon forecasts. Under the Monsoon Mission, MoES has implemented two state-of-the-art dynamical
prediction systems for short range to medium, extended range and seasonal forecasts. Many major
improvements have been made in data assimilation for the ingestion of data from the Indian and
International satellites and Indian Doppler weather radars in numerical models. All these initiatives
have helped to improve the skill of monsoon forecasts over the country. For the first time, India
Meteorological Department used the Monsoon Mission dynamical model to prepare operational seasonal
forecast of 2017 monsoon rainfall over India.
With these facilities, the Ministry is now capable of generating monsoon forecasts on all time
scales, short range to seasonal. The experimental extended range forecasts (up to 20 days), initiated by
the Ministry in 2014 were found quite useful for the farming sector in deciding agricultural operations
and water reservoir management. This will be further extended for disaster management.
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Climate Services
Climate services are very useful for various sectors like agriculture, water resources, disaster
management, health, etc. The Ministry has been providing various climate service products to various
user agencies. The Climate Centre at India Meteorological Department (IMD), Pune has now been
recognized as the Regional Climate Centre by the World Meteorological Organisation (WMO) for
providing regional climate services to south Asian countries. The centre is now issuing monthly climate
bulletins providing details of climate anomalies over the region, status of El Nino and La Nina and
climate prediction products.
A State-of-the-art Earth System Model (ESM) has been developed by the scientists at the Indian
Institute of Tropical Meteorology (IITM), Pune. This model will be further used to develop future
regional climate change scenarios at 25 km resolution and conduct climate impact assessment studies.
The ESM will be the first climate model from India to contribute to the forthcoming sixth IPCC
climate change assessment process.

High Performance Computing (HPC)
To support on-going operational and research activities in atmospheric and ocean modelling, we need
large and fast computing resources. The HPC facilities at the Ministry have been substantially augmented
by upgrading to the capacity of 1100
Teraflop. With this facility, a
With this new facility, climate modelling activity for
paradigm shift in weather and
operational weather forecast has
it is expected that been achieved. We are now able
to generate weather forecasts at a
MoES will have the very high resolution of 12 km,
which is similar to the weather
forecasting capability of US
third best computing
weather service. This facility has
been extensively used to develop
facility
among
the
dynamical prediction systems under
the
Monsoon
Mission.
weather
forecasting
The Ministry is in the process of
procuring the next generation
high performance computer with 10agencies around the 15 petaflop computer, which will
be installed and commissioned by
November 2017. With this new
world.
facility, it is expected that MoES
will have the third best computing
facility among the weather forecasting agencies around the world. With this facility, the Ministry will
enter into new frontiers in modelling activities with the specific applications on severe weather, urban
meteorology and ocean services.
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Dr. Harsh Vardhan, Hon’ble Union Minister, Science & Technology and Earth Sciences
at the inauguration of the HPC-Bhaskara at the National Centre for Medium
Range Weather Forecasting (NCMRWF), Noida on 2nd June 2015

Observational Campaigns
Many observational campaigns have been taken up during the past three years as special atmospheric
observations help us to understand model deficiencies and to improve prediction models. To address
the issue of better measurement and understanding of small-scale processes that drive the variability,
seasonality and predictability in the South Asian Monsoon, a large-scale joint India-UK observational
campaign was carried out during the period June-July 2016. The campaign involved the deployment of
UK’s BAe-146-301 atmospheric research aircraft with sophisticated scientific instruments and India’s
Sagar Nidhi and Sindhu Sadhna research ships.

Hon’ble Minister of Science and Technology and Ministry of Earth Sciences, Dr. Harsh Vardhan, along with the
UK & Indian scientists with the Research Aircraft
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Winter Fog Campaign
During the winter season, occurrence of Fog is an important atmospheric phenomenon which has many
adverse effects on aviation, surface transport and agriculture. During the winter season (December
2016 to February 2017), an observational campaign was organized at the Delhi International airport to
understand different physical features of Fog and factors responsible for its genesis, intensity and
duration. The campaign was organized by the scientists of Indian Institute of Tropical Meteorology and
India Meteorological Department. Scientists from ICAR and IISER, Mohali also participated in the
campaign. These observations will be useful for improving models in predicting the occurrence of Fog
and its variability. By 2018, it is proposed to issue operational predictions for Fog events at the Indira
Gandhi International airport.

Ocean Observations
In 2016, INCOIS deployed 23 ARGO floats in the Indian Ocean having sensors to collect the physical
parameters, of which 11 were equipped with both physical and biogeochemical sensors. Currently,
over 732 active floats are actively working in the Indian Ocean. As on date, India has deployed 136
floats as compared to the 103 floats in December 2013. So far, more than 340856 temperature and
salinity profiles, 18993 dissolved oxygen and 7614 Chlorophyll profiles were collected by Argo floats in
the Indian regions.
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Ocean Data Buoy installed by the Ministry

Ocean Buoy Locations

Ocean Moored buoy Network in the Indian Ocean (OMNI) has been systematically maintaining
the twelve deep sea buoy systems with surface & subsurface sensors, four coastal buoys and two
Tsunami buoys. During the reporting period 14 cruises were conducted to carry out 41 deployments/
retrievals. Over 172 ship days were utilized to cover a distance of 11,800 nm, for completing the task
including deployment of Tsunami buoy systems in May-June 2016 and the Indo-UK cruise in July 2016.
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International Indian Ocean Expedition-2 (IIOE-2)
More than 50 years ago the Scientific Committee on Oceanic Research (SCOR) and the
Intergovernmental Oceanographic Commission (IOC) of UNESCO motivated one of the greatest
oceanographic expeditions of all time: the International Indian Ocean Expedition (IIOE) during 196265. In the 50 years since the IIOE, fundamental changes have taken place in geological, ocean and
atmospheric science. These have revolutionized our ability to measure, model, and understand the
Earth System. Thanks to these technological developments we can now study how the ocean changes
across a wide range of spatial and temporal scales, and how these fluctuations
are coupled to the
atmosphere
and
topography. Moreover,
compared to the
The second phase of IIOE,
IIOE era, which relied
almost exclusively on
ship-based observations,
new measurement
IIOE-2, was thus launched
technologies,
in
combination with
from Goa on 4th December
targeted and wellcoordinated
field
2015 in commemoration of
programs provide the
capacity for a much
th
50
Year
of
the
first
IIOE.
more integrated picture
of Indian Ocean
The
IIOE
is
expected
to
bring
variability. In spite of the
several global and
national efforts made in
understanding the
new understanding of the
processes, Indian Ocean
still remains the least
changing role of Indian Ocean
understood compared to
the other oceans.
in the changing climate regime
Accordingly, the IOC,
SCOR and Indian
in
particular
the
Indian
Ocean Global Observing
System (a regional
Summer
Monsoon
variability.
alliance of ocean related
institutions organizations
in the Indian Ocean
region) have decided to
coordinate another multinational effort in the Indian Ocean during 2015-2020 with the mission to advance
our understanding of the Indian Ocean and its role in the Earth System in order to enable informed
decisions in support of sustainable development and the well-being of humankind. The second phase of
IIOE, IIOE-2, was thus launched from Goa on 4th December 2015 in commemoration of 50th Year of
the first IIOE. The IIOE is expected to bring new understanding of the changing role of Indian Ocean in
the changing climate regime in particular the Indian Summer Monsoon variability.

Remotely Operated Vehicles
Polar Remotely Operable Vehicle (PROVe) with a depth rating of 500 m, is a technological tool to help
carry out explorations in the Polar Regions and at water depths up to 500 m. The vehicle weighs 170 kg
and is designed for a speed of 2 knots. It was tested for performance in the Idukki Lake in Kerala in July
2014, where the vehicle was navigated at a depth of 106 m. The vehicle system is qualified for
performance under low temperature and has been launched successfully in February 2015 in the
Antarctica waters at 100 m depth. In 2016, it was successfully deployed in the Andaman coral Islands
and the vehicle was successfully manoeuvered in the undulating reef terrain to record high quality
underwater visuals of coral reef biodiversity with spectral irradiance.
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Remotely Operated Vehicle Developed by NIOT Chennai

India’s First Moored Observatory (IndARC) in the Arctic
On 23rd July 2014, a team of scientists from the Ministry successfully deployed India’s first multisensor moored sub-surface observatory from the Norwegian Polar Institute (NPI) vessel “Lance” at
Kongsfjorden, Svalbard, Norway. This was at a water depth of ~180 m. The primary advantage of
this mooring is its ability to acquire data of sub-surface parameters during the winter when the surface
is frozen. The long term collection of the data would help understanding variability of processes due
to climate change. This will improve our understanding of atmospheric processes over the Indian
sub-continent

International Ocean Drilling Program (IODP)
For the first time, a deep sea drilling program was conducted in the Arabian Sea in May 2015
onboard D/V JOIDES Resolution as a part of International Ocean Drilling Program. This was to
document the co-evolution of mountain building, weathering, erosion, and climate over a range of
timescales including the study of evolution of continental breakup between India and the Seychelles and
its relationship to the plume-related volcanism of the Deccan Plateau. A set of two sediment cores
were recovered from Sites U1456 and U1457 in the Laxmi Basin, penetrating 1109.4 and 1108.6 bm
below seafloor, respectively.
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Himalayan Research Station
National Centre for Antarctic and Ocean Research (NCAOR), Goa, under the Ministry of Earth Sciences
established a high altitude research station in Himalaya called HIMANSH (literally meaning, a slice of
ice), situated above 13,500 ft (> 4000 m) at a remote region in Spiti, Himachal Pradesh. This station
provides the much needed support to the researchers and is equipped with instruments such as Automatic
Weather Station, Water Level Recorder, Steam Drill, Snow/Ice Corer, Ground Penetrating Radar,
Differential Global positioning System, Snow Fork, Flow Tracker, Thermistor string, Radiometer
etc. Water Level Recorders were installed at five locations along with a stretch of 130 km of Chandra
River in Western Himalaya for hydrological balance/modelling. Glaciers were monitored for mass
balance, dynamics, energy balance and hydrology. Further, the researchers would be using this as a
base for undertaking surveys using Terrestrial Laser Scanners (TLS) and Unmanned Aerial Vehicles
(UAV) that would digitize the glacier motion and snow cover variations with exceptional precision.
The study on glacier was further boosted by installation of more than 150 ablation stakes over six
glaciers in the region to understand the mass balance studies which is critical owing to the changing
climate system. Further, GPR (Ground Penetrating Radar) studies was carried out to estimate the
mass volume which is also essential to the understanding of the mass balance study.

Field Research Station “Himansh” at Sutri Dhaka, Chandra basin, H.P
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Scientific Deep Drilling
Scientific Deep Drilling in Koyna which started in 2016 is aimed at setting up of borehole observatory (s) at
depth for directly measuring the physical properties of the rocks, pore-fluid pressure, hydrological parameters,
temperature and other parameters of an intra-plate, active fault zone in the near field of earthquakes —
before, during and after their occurrence, leading to a better understanding of the mechanics of faulting,
physics of reservoir triggered earthquakes and preparing a predictive model.
Borehole Geophysics Research Laboratory (BGRL), Karad has undertaken scientific deep drilling
and associated investigations in the Koyna seismic zone, Maharashtra. The pilot borehole has
now gone upto a depth of 2662 m.

Dr. Harsh Vardhan, Hon’ble Union Minister, Science & Technology and Earth Sciences at Bhoomi Pujan
ceremony of BGRL on February 1st, 2016 at Hazarmachi, Karad, Maharashtra.

Antarctic Expedition
India successfully commenced operations at the 3rd Indian Permanent Research Station Bharati, at
Larsemann Hills, East Antarctica. This will significantly enhance our initiatives on glaciology,
atmosphere, paleo-climate and Polar biology. India has been accorded and observer status in the
Arctic Council in recognition of her scientific contributions and endeavours in Polar research.
Observational programmes in Earth Sciences at this station and the other station, Maitri are progressing
steadily.
The 35th Indian Scientific expedition to Antarctica was executed with a total of 124 expedition
members representing 29 different organizations with 34 projects covering upper atmosphere,
astrophysics, geophysics, meteorology, glaciology, geology, biology, environmental sciences, human
physiology and medicine. Yoga was introduced as part of a scientific programme. The 36th expedition
members were sent in different batches, commencing November 2016. Total 31 sub-projects/studies
would cover (i) Atmospheric Science & Meteorology, (ii) Biology & Environmental Sciences
(iii) Earth Science & Glaciology with the overall theme being the “Climate Change”.
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Arctic Research
Under the Arctic observations programmes, the Indian Arctic mooring (IndARC-II) was retrieved on
26th July 2016, following which IndARC III was re-deployed successfully on 27 th July 2016.
The Ambient Noise Measurement System with a single hydrophone and a data acquisition system were
deployed on IndARC-II. The IndARC-II collected more than 116 parameters and worked continuously
for 373 days in the Arctic waters. During the year, 17 projects covering different aspects oceanography,
atmospheric sciences, geology and glaciology were implemented at Ny-Ålesund, Svalbard, Norway.

IndARC-II in the Arctic

Glaciological field studies in Arctic are conducted essentially in two glaciers (Vestre Broggerbreen
and Feiringbreen) in Svalbard as a part of Indian Arctic Expedition. The Arctic glaciological studies
are conducted in collaboration with Jawaharlal Nehru University, Indian Institute of Geomagnetism,
Indian Institute of Technology, etc.

Ocean Research Facilities
The Union Minister for Science and Technology and Earth Sciences, Dr. Harsh Vardhan laid the
foundation stone for the ocean research facility of the National Institute of Ocean Technology
(NIOT) near the ocean front at Thupilipallam village in Vakadu Mandal near Nellore in Andhra Pradesh.
This facility is being established at a cost of over ` 250 crores. It will allow testing of various
equipment and operations to be undertaken in actual sea conditions and enable demonstration
of its various technologies. The training facility near the Chittedu village would encompass software
development for ocean data analysis and train students in ocean related research areas.
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Marine Living Resources - Referral Centre
More than 25 species reported as new records from the Indian Ocean (including invertebrates &
fishes) and 8 species (holotypes) described as new to science are maintained at the FORV Referral
Centre. The 8 holotypes maintained are Asteroschema sampadae (brittle star), Armandia sampadae &
Pettibonella shompens (polychaetes), Paramicrolaimus damodarani, Psammonema kuriani & Scaptrella
filicaudata (nematodes) and deep-sea fishes Chaunax multilepis & Oneirodes sanjeevani. 1131 voucher
specimens which include microalgae (53), polychaetes (466), fish larvae (252), echinoderms (70),
gastropods (20), crustaceans (48), deep-sea fishes (214) and pycnogonids (5) collected through FORV
Sagar Sampada cruises and which were identified up to the lowest level possible, have been preserved
at the Referral Centre. A database has been created and maintained with details of each sample
maintained at FORV Referral Centre. A web based application has also been developed to maintain
and record the details of voucher specimens.

Biogeochemistry and Greenhouse Gases from the
Western Indian Shelf
Shelf deoxygenation along western India is a recurrent phenomenon that chiefly controls its
biogeochemistry and biology including fish mortality. Unlike projected earlier, anthropogenic inputs
does not seems to be a main
culprit for coastal
deoxygenation that affects
its ecosystem as Indian
These
studies
support
monsoonal estuaries have
recently been found to act
to
Government’s
initiative
on
as heavy sink for
anthropogenic nutrients.
Blue
Economy
and
also
raise
Rather deoxygenation over
western shelf has been
hopes to reduce our marine natural origin of
found to be chiefly of
expansion of deep-sea
Carbon Credit (to the extent oxygen minimum zone
onto the shelf during
GHGs are of natural origin) as monsoonal upwelling
over which anthropogenic
effects acts in unison.
part of our treaty to 2016 Paris
The deoxygenation also
influenced in production
Climate
Change
Summit.
of significant quantities of
greenhouse
gases
(GHGs) viz. carbon
dioxide, methane, nitrous
oxide, etc. The revised nitrous oxide effluxes from the southwestern shelf of India were four
times lower at 19-39 kilo tons/year as earlier ones were overestimated. These studies support
the Government’s initiative on Blue Economy and also raise hopes to reduce our marine Carbon
Credit (to the extent GHGs are of natural origin) as part of our treaty to 2016 Paris Climate
Change Summit.

Beach Monitoring System
Number of extreme events in terms of coastal disaster and their intensities has increased many folds
during the last few decades. A project to understand the spatial and temporal variations in coastal
processes and its impact on the beach morphology was initiated in 2015. The study has two major
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components viz. collection of primary data and in-house development of software tools to derive vital
information on the parameters that influence the coastal and beach processes.
A remotely operable Video Imaging System has been successfully installed at Valiathura beach in
Trivandrum and this is probably the first of its kind installed along the Indian coast for continuous beach
monitoring. The installation of the various components of the beach monitoring system at Valiathura
was completed during July 2016 and the entire unit was commissioned on 29th September 2016 at a
public function.

International Training Centre for Operational
Oceanography (ITCOocean)
An International Training Centre for Operational Oceanography was established at INCOIS, Hyderabad
to build capacities in countries of the Indian Ocean region, in coordination with UNESCO. ITCOocean
is aimed at promoting the development and optimization of oceanographic scientific base, related
technology and information systems and integrated multidisciplinary oceanography for operational use
at national, regional and global scales. Since its inception ITCOocean has conducted 24 Courses 12 International and 12 National and trained 681 trainees – 576 from India and 105 from 34 countries
(Australia, Bangladesh, Belgium, Cambodia, Cameroon, China, Comoros, Egypt, France, Ghana,
Iran, Indonesia, Italy, Kenya, Madagascar, Maldives, Malaysia, Mauritius, Morocco, Mozambique,
Myanmar, Nigeria, Norway, Oman, Romania, Russia, Saudi Arabia, Seychelles, South Africa,
Sri Lanka, Tanzania, Togo, Vietnam and Yemen).

Training Activity on Weather and Climate Modelling
In accordance with the agreement of cooperation between the IITM and the International Centre for
Theoretical Physics (ICTP), Trieste, ICTP-IITM-COLA Targeted Training Activity (TTA): ‘Towards
Improved Monsoon Simulations’ was held at Trieste, Italy during 13-17 June 2016. It was attended by
about 30 participants from different countries in the world including 10 participants from IITM.
For the first time, IITM and the Abdus Salam International Centre for Theoretical Physics (ICTP),
Trieste, Italy jointly organized an Advanced School on Earth System Modelling (ESM) during
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18-27 July 2016, followed by a Workshop on Climate Change & Regional Impacts over South Asia
during 28-29 July, at IITM. The summer school aimed at providing training to the participants on the
different components of Earth System i.e., atmosphere, ocean, land, cryosphere, atmospheric
chemistry and aerosols, ocean biogeochemistry, etc. The newly developed IITM Earth System Model
(IITM ESM) was the focus of the School.

International Cooperation
White House Arctic Science Ministerial meeting
Understanding the rapid changes that are affecting the Arctic,—as well as the impacts of these changes
on the rest of the world, the Ministers of Science representing 22 countries, the European Union, and
Arctic Indigenous representatives, had gathered at the White House, USA on September 28th, 2016, to
expand joint collaborations focused on Arctic science, research, observations, monitoring, and datasharing. This first-ever Science Ministerial meeting discussed various actions under four key themes.
Hon’ble Minister for Science and Technology and Earth Sciences, Dr. Harsh Vardhan participated in
the Arctic Science Ministerial Meeting.
India will contribute to this theme along with other countries for improved understanding of the
specific processes that are affecting Arctic glaciers Ice Sheet, which will strengthen models and enhance
projections of sea level rise, contributing to greater worldwide preparedness that will reduce
infrastructure damage and potential loss of life associated with sea level rise and storm surges, apart
from Ecosystem responses.
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Cooperation with RIMES
The Regional Integrated Multi-Hazard Early Warning System for Africa and Asia (RIMES) is an
international and intergovernmental institution, owned and managed by its Member States (12 Member
States and 19 Collaborating Countries), for the generation and application of early warning information.
With an aim to strengthen African and Asian countries by placing observation networks and proving
advisory services on Ocean Forecast and Tsunami information, INCOIS under MoES has funded the
Development and Implementation of an Integrated Ocean Information System for four Indian Ocean
Countries namely: Comoros, Mozambique, Seychelles and Sri Lanka.

5th UK-India Science and Innovation Council (SIC) meeting
The UK’s Minister for Universities, Science, and Cities the Rt Hon Jo Johnson and the Indian Minister
for Science and Technology and Earth Sciences Dr. Harsh Vardhan led their delegations to the 5th UKIndia Science and Innovation Council (SIC) held in London on 15th June 2016. Both ministers commended
the growing research and science collaboration between the UK and India, particularly the large portfolio
of research partnerships facilitated by RCUK India between now and when the ministers last met in
November 2014. These partnerships cover a wide range of sciences including clean energy, water
security, atmospheric pollution and human health, food security, public health, and cultural heritage.
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Indo-Norwegian Research on Antarctica
Three new Indo-Norwegian initiatives jointly funded by the Ministry of Earth Sciences (MoES) &
Research Council Norway (RCN) were initiated – namely MADICE [Mass balance, dynamics, and
climate of the central Dronning Maud Land coast, East Antarctica], PACT [Pliocene Arctic Climate
Teleconnections] and OCTEL [Ocean - sea ice - atmosphere teleconnections between the Southern
Ocean and North Atlantic during the Holocene].
The joint Indo-Norwegian MADICE project campaign was initiated during the 2016-17 field
season in Antarctica. The MADICE project investigates the ice dynamics, current mass balance, and
millennial-long evolution of selected region in the coastal Antarctica as well as the past changes in
atmospheric and sea ice dynamics in this region, using remote sensing data, geophysical field
measurements, and ice core based climate reconstruction. As part of the project, a joint Indo-Norwegian
team involving 09 personnel from NCAOR and 05 personnel from NPI (Norwegian Polar
Institute) undertook nearly 2 month long extensive field campaign based on the logistic support
of the Maitri station in Antarctica. The team conducted a range of glaciological geophysical surveys
on the Nivlisen Ice Shelf and adjacent ice rises as well as undertook two major ice core drilling
and recovered 173 m of ice cores. The NCAOR-NPI team first made kinematic GPS surveys for
1900 Line kilometres to precisely measure surface elevations. Subsequently, 770 Line kilometres
of ice-penetrating radar surveys were made to map bed topography and ice stratigraphy.
The ice cores thus recovered would be studied to examine the past climate and their link to the
oceanic processes.

The Indo-Norwegian scientific and logistic team in Antarctica
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Memorandum of Understanding (MoU)
India signed a MoU with Japan Agency for Marine-Earth Science and Technology (JAMSTEC), Japan.
The advancement of academic research in the field of Earth Sciences for the benefit of the peace and
human welfare is the prime objective of the MOU.
India became a member of the International Energy Agency- Ocean Energy Systems (IEA-OES)
through signing of the Implementing Agreement. By becoming a member of the IEA-OES, India will
have access to advanced R&D teams and technologies across the world.
Ministry of Earth Sciences signed a 15-year contract with the International Seabed Authority
(ISA), for exploration of Poly-Metallic Sulphides (PMS) in Indian Ocean. The ISA is an institution set
up under the Convention on Law of the Sea to which India is a Party.
Ministry of Earth Sciences submitted an application to
International Seabed Authority for extension of contract for
exploration of Polymetallic Nodules (PMN) for a further period
of 5 years (2017-22). The PMN programme is oriented towards
exploration and development of technologies for eventual extraction
of nodules lying on the seabed at 4000 to 6000 m water depth from
the Central Indian Ocean Basin (CIOB) allocated to India by UN.
India is presently having an area of 75,000 square km, located
about 2000 km away from her southern tip.

India became a member of
the International Energy
Agency- Ocean Energy
Systems (IEA-OES) through
signing of the Implementing
Agreement. By becoming a
member of the IEA-OES,

India will have access to
Under the bilateral science cooperation between India and
advanced R&D teams and
United States of America, a statement of Indent was signed
technologies across the
between MoES and National Ocean and Atmospheric
Administration (NOAA) to work on the predictive capability of
world.
marine fisheries and harmful algal bloom (HAB) from Indian
waters. Interactions and deliberations through several workshops were held earlier at CMLRE
and INCOIS. A fifth in this series was held recently during 26th to 30th September 2016. More than
18 scientists including 4 from NOAA participated in the workshop. Besides bringing out more than
3 publications, discussions were held to bring-in several new technologies, which are in use
currently for USA waters for the prediction of salmon and pelagic marine species particularly sardine
in Indian waters.

Accomplishments under Make in India through R&D Innovations
A drifting buoy with INSAT communication is developed. The technology is transferred to industry
for production. With the help of the National Aerospace Laboratories, CSIR, Bengaluru, a system
for observing visibility at airports, named Drishti has been developed and deployed at different
airports. This initiative is to encourage indigenous development of technology for different schemes
of the Ministry.
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Scientific Publications
There has been an exponential growth in the research publications by the scientists of MoES during the
past few years.

Number of research papers and cumulative impact factor year-wise

Budget expenditure
The expenditure profile of MoES during 2014-17 and 2011-14 is depicted in the Table below.
The expenditure during 2014-17 has seen a rise of about 13% as compared to 2011-14.
Y e ar

O rig in al
A llo c at io n

Re vised
A llo ca tio n

A ct u al
ex p en d it u re

201 1- 12

156 9.12

12 27 .0 1

117 4.58

201 2- 13

167 2.29

11 98 .6 6

117 7.14

201 3- 14

169 3.73

13 11 .1 2

124 8.15

S u b - to t al

493 5.14

37 36 .7 9

359 9.86

201 4- 15

170 2.23

13 36 .8 8

129 4.35

201 5- 16

162 2.68

14 20 .9 8

129 6.80

201 6- 17

167 5.44

15 79 .1 1

146 0.33

S u b - to t al

500 0.35

43 36 .9 7

405 1.48

160

R em ar ks

P rio r to 2014

Af ter 2 01 4

SCIENCE
&
TECHNOLOGY
Led Excellence for

INCLUSIVE
DEVELOPMENT
Brief Account of

THREE YEARS
ACHIEVEMENTS
2014-2017

Ministry of Science and Technology
Ministry of Earth Sciences
Government of India

