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Responding to the worldwide explosion in research activities in the area of
Nano Science and Technology, DST, under the SERC umbrella, started the
Nano Science and Technology Initiative (NSTI) in October 2001. So, effectively,
these activities coincided with the X Plan period.

The support provided so far has been, understandably, mostly for basic
research projects (~ 100 in number) and building up of sophisticated research
infrastructure by way of establishment of 17 units/centres on nano science and
nano technology. Close to Rs. 80 crore have been spent so far and the
programme has started resulting in good papers and competitive work in the
area. One of the projects has also resulted in a US patent and the technology
has been taken up by a US company.

DST has already formulated an ambitious plan for enhancing these efforts
by establishing a Nano Science and Technology Mission (Nano Mission) with an
allocation of Rs. 1000 crore during 2006-2011. This is under consideration for
funding at the apex levels in Government and the Mission is expected to be
launched shortly. The Nano Mission, as expected, would look at promotion of
Nano Science and Technology in a comprehensive fashion. Apart from basic
research and human resource development, it is planned to lay considerable
emphasis on technology development and commercialization utilizing public
private partnerships. It is also planned to synergize the efforts being made by
various government agencies and industry through well-laid consultative and
decision-making structures.

Ramanna Fellowships

This new Scheme wherein Principal Investigators who have produced
excellent results in their ongoing projects shall be able to get financial support for
maintaining their core research activities in an uninterrupted fashion. It will, at
least for performing investigators, solve several problems encountered during the
gap between sanction of two successive projects.

The path-breaking feature of this scheme of granting a fellowship to even
employed investigators. Though the amount of fellowship is very modest, this
shows a big conceptual advance in the Government system and puts in place a
reward scheme for performing investigators.

FIST (Fund for Improvement of S&T Infrastructure in Higher Educational
Institutions) and SAIF (Sophisticated Analytical Instrument Facilities) schemes
have done a yeoman service to the scientific community in the country by
providing enabling research instrumentation and infrastructure to a large number
of institutions.

FIST has been uniformly acclaimed to be a very good initiative by DST. It
has helped remove equipment obsolescence in a big way in university
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departments and also helped upgrade the teaching laboratories at the post-
graduate level. This programme must be strengthened.

KVPY (Kishore Vaigyanik Protsahan Yojana)

This flagship programme of DST to attract young school and college-going
students towards sciences has become a sought-after scheme and also a
benchmark for other such schemes in terms of quality of selection, its nurturing
mechanisms and the quantum of scholarship provided.

USERS (Utilization of Scientific Expertise of Retired Scientists)

Considering the depleting reserve of research manpower in the country, it
has been emphasized in several forums that the expertise of superannuated
scientists must be conserved. This is a very useful scheme to utilize the expertise
of retired scientists to write book/s monographs, etc. and must be continued.

PFA (Partial Financial Assistance)

This is a very popular scheme of DST supporting a large number of
scientists and research students to attend conferences, seminars, schools, etc.
abroad. It is an important aspect of research career to be able to disseminate
ones findings among leading peers and to interact with them. Intellectual
interaction is important for fostering scientific creativity.

Seminar/Symposia Scheme

This is also a very popular scheme which partially supports a large
number of conferences, etc., publication of some important journals like Current
Science and a number of prestigious professional bodies. This scheme must
continue. The new initiatives proposed during the Xl Plan also seem reasonable
and funds should be provided to launch them.

Swarnajayanti Fellowships, Ramanujan Fellowships and JC Bose Fellowships
are the most prestigious fellowships that DST has for the most meritorious
among scientists.

The recently announced Ramanujan Fellowship has broken a new ground
by throwing open these fellowships to even foreign nationals. The JC Bose
Fellowships have further built upon the beginning made by Ramanna Fellowships
and allowed for attractive fellowship amount to employed scientists over and
above their salary. Both these fellowships have an attractive Contingency grant
and the recipients have the flexibility to spend it as per their research needs.

NSTMIS (National S&T Management Information System)

This is a very important activity, but is currently going on at a modest level.
Apart from collecting and collating data regarding the national and international
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science and technology scenario, it should also start predicting trends of
research in the country vis a vis the international scenario. This will provide
important input for policy formulation.

7.2 TECHNOLOGY DEVELOPMENT PROGRAMMES
7.2.1 TECHNOLOGY SYSTEMS PROGRAMME

The objective of the programme is to promote development of technologies
and technology based systems indigenously. The programme aims at application
of advanced R&D to solve socio- economic needs and improve performance of
traditional technologies. The programme also aims to enhance technological
capabilities of the country especially in frontier technologies.

|. TENTH PLAN
A. Activities

During the Tenth Plan the scheme is being effectively utilized to develop
systems both in the areas of modern technology as well as traditional
technology. Attempt has been made to identify and implement application of
advance technology for solving socio-economic problems in a cost-effective
manner. The technology issue faced by the specific sectors of the industry,
particularly small and medium enterprises are being effectively addressed to
facilitate development of appropriate and globally competitive technologies.
Specifically, following programmes have been undertaken during the Tenth
Plan.

e Technological Application for solving socio-economic problems such as,
water contamination, rural energy etc.

¢ Introduction of advanced technologies to traditional crafts etc., particularly
surface engineering technologies to enhance value of traditional products.

e Technologies for distress diagnostics, industralised building systems and
seismic protection in the structures.
Information and communication technology for rural applications
Molecular electronics devices including conducting polymers

e Use of straight vegetable oil and bio-fuels as an alternative to conventional
fuels.

e Waste utilization, re-cycling and management with specific reference to
plastic waste, electronic waste and hospital waste.

e Development of gyrotron for indigenous application.
Technology Upgradation in unorganized the small scale sector of glass
industry.
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B. Achievements

During the Tenth Plan the scheme has been effectively utilized to develop
systems both in the areas of modern technology as well as traditional
technology. Attempt has been made to identify and implement application of
advance technology for solving socio-economic problems in a cost-effective
manner. The technology needs of the specific sectors of the industry,
particularly small and medium enterprises was  effectively addressed to
facilitate development of appropriate and globally competitive technologies.
Some of the important areas which were taken up for technology
development relate to following:

i) Water purification : This area was given focused attention under the
programme and various technological options were explored for removal of
containments from drinking water. Specifically, an Integrated Technology for
Arsenic Removal from Drinking Water (1000 Itr/day) using microbial cum
adsorption route was taken up for development. The technology is
undergoing field trials in the state of Chhattisgarh. In order to address the
problem of salinity in drinking water, development of Two Stage Sea Water
Desalination Unit (1000 Itr/per hr) based on indigenous membrane technology
was taken up. Development and upscaling of iron removal plant for water
treatment was also taken up based on ceramic membrane technology.
Development and field-testing of adsorption technology based arsenic
removal systems based on newer adsorbents was also taken up. In order to
reduce the energy requirement for water purification and improve efficiency
and effectiveness of entire system, a hybrid membrane based desalination —
cum ceramic membrane pre-treatment technology was also taken up for
development for treatment of river water.

i) Decentralised Energy : In order to meet the ever increasing need of
energy as well as to make provision of this basic necessity in remote
locations, attempt was made to develop innovative technologies to tape the
potential of micro-hydro in various parts of the country. Bio-fuels hold
considerable promise to augment the supply of fossil fuels. Development of
Straight Vegetable Oil Operated Village Electrification Plant (20 Kw) was
taken up and the technology developed has been replicated in four states.

iii) Glass Technology: In order to develop a realiable pot for melting of glass,
Development of Glass Melting Pot was taken up. The life of the pot was
enhanced to 55 days from 15 days. Construction of gas fired Glass Melting
Day Tank Furnace capable of melting 1000 kg Soda Lime Glass at 1450°C
was also supported to meet the specific requirement of Firozabad Glass
Industry. Development of bio-fuel production plants and mapping of effects of
straight vegetable oil on engine performance was also taken up to explore the
feasibility of using Straight Vegetable Oils (SVOs) for certain specific
stationary applications.

iv) Information and Communication Technologies: In order to promote
application of Information and Communication Technologies to meet the
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needs of rural parts, development of low cost broadband access system for
last mile connectivity having application for providing rural and remote
connectivity was taken up. Development of cost effective set top boxes for
Internet access on television was another activity that was taken up under the
programme.

V) Miscellaneous Technologies: Under the programme, various technology
initiatives related to development of Pesticides Detection kit for specific
commonly used pesticides, development of Gold Analyzer for Non-
Destructive, Transportable, Quick and Accurate Gold Analysis and
development of material for carbon aerogel for development of state of art
aerocapacitors were also successfully taken up.

7.2.2 Achievements in Joint Technology Development Projects with Socio-
economic Ministries

1. The IS-STAC, DST has played a pro-active role in revival, reconstitution of
various STACs by giving them guidelines about terms of reference of
committees, project funding and by contributing financially and technically in
selected R&D projects. Under the scheme, IS-STAC has launched Joint
technology Projects (JTPs) to provide thrust to promotion of research in the
areas concerning the Ministries/Departments.

2. Under the scheme, specific support is expected to be provided by DST for
activities which can be demonstrated on industrial scale through research &
development efforts and are conducive for strengthening of technological
capabilities in the country. The energy & environment concerns have added a
new dimension to the development projects in socio-economic sectors. For
achieving such linkages with industry, a priority is being given to Research,
Development and Demonstration (RD&D) projects relevant to the concerned
sectors in these areas. Support has also been provided in other areas also.

3. Major examples of achievements during 10" Plan include Joint
Technology Project on Development of Column Flotation Technology for
Industrial Applications, Energy Efficient Metal-Metal Composites, Increased
Utilization of Indigenous Coal Resources, Helium Extraction and monitoring,
Thrust to Energy R&D and Energy Conservation, Air Pollution Monitoring and
CO2 Sequestration research. Thrust has been given by organizing Workshops
and Interaction meetings with the participation of various Stakeholders.
Industrially oriented R&D for steel sector was supported to study various
tolerable Indian non-coking coal sources with the aim of maximizing the usage of
domestic non-coking coal in the COREX process at Jindal Vijaynagar Steel
Limited jointly by Min of Steel and DST. Specific mention needs to be made
about the initiatives like National Helium Conservation Program; National Facility
for Semi Solid Forming (NSSF) for Aluminum & Composites at 11Sc., Bangalore
and Aluminum Foam Development at RRL Bhopal (under joint technology project
with Ministry of Mines); Clean Coal Technology Initiative: Coal Washing Studies
using Vorsyl Separator/ Falcon Separator and In-situ Coal Gasification (under
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joint technology projects with Ministry of Coal); Development of Process for
Advanced Hot Dip Coated Products using HDP Simulator as a National Facility.

4, Indicative list of Joint Technology Projects with participation of Socio-
economic Ministries

e Extraction of Magnesium through MAGNETHERM Process — DST, (Mines) -
National Metallurgical Laboratory (NMI), Jamshedpur

e Development of cost effective and Energy Efficient materials for mining
industry — DST, (Mines) — Regional Research Laboratory, Bhopal

e Development of Column Flotation Technology for Industrial Application —
DST, (Mines) — HZL, Udaipur; RRL, Bhubaneswar; NML, Jamshedpur

¢ Industrial Applications of Vorsyl Separator— DST, (Coal) — Regional Research
Laboratory, Bhopal

e Study of various tolerable Indian non-coking coal sources with the aim of
maximizing the usage of domestic non-coking coal in the COREX process —
DST, (Steel) — M/S JVSL, Bangalore; 1ISc., Bangalore

e Advanced Process Control and Optimization Technology for mineral
processing plants — DST, (Mines) — Tata Research Development & Design
Center (TRDDC), Pune and HZL, Udaipur

e Studies on production of alloyed pig iron/cast iron and low alloy steel/stainless
steel using chromite overburden — DST, (Mines) - M/S MECON, Ranchi

e Development and Testing of STATCON - Dynamic Voltage Regulator
(STATCON - DVR) — DST, (Power) - Department of Electrical Engineering,
lIT, New Delhi

e Evaluation of Process variables in continuous scale bio-oxidation of complex
sulfide ore/concentrate of Ambamata/Sikkim — DST, (Mines) — Regional
Research Laboratory, Bhubaneswar

e Pilot Enrichment Plant for Helium from hydro-thermal sources and Helium
Purification Center — DST, (DAE) - Saha Institute of Nuclear Physics (SINP),
Kolkata and Variable Energy Cyclotron Center (VECC), Kolkata

e De-ironing of Eastern Ghat Bauxites — DST, (Mines) — Jawaharlal Nehru
Aluminium Research Development & Design Centre (JNARDDC), Nagpur

e Development of Pressure Swing Adsorption Technology for purification of
crude helium and design estimates for pilot plant Phase-I — DST, (DRDO),
Indian Institute of Petroleum (1IP), Dehradun

e Scale-up of Engineering Design for PSA based helium purification Phase-lI
(DST) - Indian Institute of Petroleum — DST, (IIP), Dehradun and Engineers
India Ltd. (R&D Center), Gurgaon

e Radon/Helium Monitoring in Thermal Springs (DST) — Department of Physics,
Guru Nanak Dev University, Amritsar

e National Facility for Semi Solid Forming Aluminum and its Composites at
lISc., Bangalore — DST, (Mines & DRDQO) — Department of Mechanical
Engineering, Indian Institute of Science (IISc.), Bangalore.

e Development, Demonstration and Dissemination of Protective Technologies :
Biodegradable Emulsion for Food Security and Prevention of Waste of
Perishable Food Items by Extending their shelf Life — DST, (Rural
Development, MoEF) - Department of Chemistry, IIT, Delhi
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Production of alloyed pig iron and low alloy/stainless steel from the Chromite
Over burden — DST, (Mines) — M/S MECON, Ranchi

Baseline Environmental Survey of Domiasiat and adjacent areas, Meghalaya
— DST, (BRNS) — North Eastern Hill University(NEHU), Shillong

High Resolution Seismic Survey for Exploration and Mapping of Anomalous
Zone in Mining Regime with a view to Analyze their stability High Resolution
Seismic Survey for Exploration and Mapping of Anomalous Zone in the
Mining Regime with a view to Analyze their stability — DST, (Mines) - National
Institute of Rock Mechanics, Kolar

Seasonal behavior of atmospheric pollutants and surface ozone at road site in
Delhi — A pilot study (DST) — Center for Atmospheric Sciences, IIT, Delhi
Recovery of Values from Wastes from Base Metal Industry — DST, (Mines) —
Regional Research Laboratory, Bhopal

Recovery of Tungsten from Tungsten Alloy Swarf - DST, (Mines) — Regional
Research Laboratory, Bhopal

Simulation assisted development of Al-metal foam through liquid metallurgy
route for engineering applications — DST, (Mines) — Regional Research
Laboratory, Bhopal

Exploration of Helium from hot springs (Himachal Pradesh, Assam, Orissa)
and Development of Infrastructure for Gas Collection at Tantloi (Jharkhand)-
DST, (DAE) — Saha Institute of Nuclear Physics (SINP), Kolkata

Pilot Scale Smelting and pre-feasibility studies on nickel-chromium cobalt
bearing magnetite ores from Nagaland for an economically viable plant —
DST, (Steel, Mines) - National Metallurgical Laboratory, Jamshedpur and
Directorate of Geology & Mining, Govt. of nhagaland

Application of Vorsyl Separator for Recovery of Clean Coal from Middlings
and Rejects — DST, (Coal) — Regional Research Laboratory, Bhopal and
Central Mine Planning & Design Institute Ltd. (CMPDIL), Ranchi

Pilot Plant for Production of Grade-A Helium from Natural Gas - DST,
(ONGC, DAE) - Saha Institute of Nuclear Physics(SINP)/Variable Energy
Cyclotron Center(VECC), Kolkata.

Underground Coal Gasification and its Ultilization for Power Generation
Studies in Lignite Deposits of Rajasthan (Phase-I) — DST, (Coal), Neyveli
Lignite Corporation

Monitoring of Geo-chemical Precursory signals for seismic events (DST) at
Jammu & Kashmir and Andamon- Nicobar Islands - Saha Institute of Nuclear
Physics(SINP)/Variable Energy Cyclotron Center(VECC), Kolkata.

In depth Study on Identification of Deep underground Aquifers and their
suitability for carbon dioxide sequestration — DST, Global Hydro geological
Solutions, New Delhi

Helium Isotopic (3He/4He) Ratio as Precursory signal to Earthquake — A
National Facility — DST, Saha Institute of Nuclear Physics(SINP)/Variable
Energy Cyclotron Center(VECC), Kolkata.
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Working Group Recommendations for 11" Plan: For Socio-economic
Ministries

i) The PAN-INDIA programmes will be introduced for integration of S&T

with socio-economic growth agenda. Specific programmes will be taken up

through participation of STACs in Techno-economic and Socio-economic

Ministries as the case may be.

i) The Investment for Implementation of_PAN-INDIA programme will be
made as follows

o The S&T allocations for different Ministries will be increased to 2-
5% of the total budget of the Ministry

o The PAN-INDIA programme will be taken up to be supported jointly
in key sectors along with DST and adequate provisions will be
made for this.

o The Ministries should strengthen their Institutes to reduce disparity
with other S&T institutions, The Ministries that do not have their
own adequate number of institutions should consider innovations
such as creation of virtual R & D Centres.

o Keeping in view the need to support large-scale projects allocation
in DST for STAC programme should be enhanced for the Xl Plan
as 5% of its total budget allocation with appropriate manpower
strengths.

An amount of Rs 200.cr is year marked

For State S&T Councils

The state councils of Science & Technologies seem to be restrained by the lack
of expertise and fund as presently R&D funds are distributed only among Central
R&D institutes. It is therefore, imperative that some corpus or core funds are
ear-marked for the State Councils so that they would be free to take up R&D
projects based on the needs of their State. It is recommended that
e Central R&D institute must interact individually with each State Council to
present the concepts and technologies developed by them in order to
identify which concepts and technologies suit a particular State. They
could also assist the State Councils to identify and develop mega
projects towards development of the States. This interaction is virtually
missing at present.
e The State Councils must meet twice a year to exchange the ideas and
share expertise. The Regional Meetings of the Councils should also be
promoted to develop cross-boundary projects.

A Joint Resolution was signed by all State S&T Councils in the Annual
meeting held on 18-19 September 2006. In this four specific themes of
technologies viz. a) for safe drinking water, b) for decentralized power
generation, c) for decentralized solid waste management, d) for remunerative
utilization of regional and local natural resources have been identified. A strong
plea has been made by various State Governments and S&T councils that the
budgetary allocations be raised and a provision of Rs 5000.00 cr. be made for
various States to make a competitive bidding for planned S&T interventions.
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7.2.3 INSTRUMENT DEVELOPMENT PROGRAMME (DST)

Instrumentation is one of the major areas of Science & Technology which
makes a great impact on vital sectors of national activities such as education,
scientific research, industry, agriculture, medicine and health etc. The
Department of Science & Technology (DST) has been promoting the area of
Instrumentation through its Instrumentation Development Programme (IDP) with
the objective of strengthening indigenous capability for research, design and
development of instruments in the country leading to their indigenous
development and production, continuous updating of the technology to keep
pace with technology improvements taking place globally, and innovations in the
area of Instrumentation.

Programmes are evolved and projects are supported under IDP for
research/design/development and for innovations in different areas of
instrumentation which are identified from time to time. The identified areas are
Analytical, Medical, Environment Monitoring & Pollution Control, Test &
Measuring, Food Processing, Geo-scientific, Agri-electronic Textiles, Leather
Instrumentation and Sensors. The projects at various R&D organizations country
are in progress. IDP Division also provides support for Training Programmes on
Repair & Maintenance of Bio-medical instruments for Hospital
Doctors/Technicians in various parts of the country, industrial instrumentation,
food processing, Textile instrumentation and medical instrumentation etc.

7.2.4 National Good Laboratory Practice (GLP) Compliance Monitoring
Authority

The National Good Laboratory Practice (GLP) Compliance Monitoring
Authority was set up in the Department of Science and Technology through a
Cabinet decision in April, 2002. GLP is a quality system, evolved by
Organization for Economic Co-operation and Development (OECD) under
which non-clinical safety studies are conducted on chemicals for their
submission to regulatory authorities e.g. Drugs Controller General of India. The
Authority provides GLP compliance certification to the test facilities, which are
involved in conducting safety studies on chemicals (viz. industrial chemicals,
pharmaceuticals, veterinary drugs, pesticides, cosmetic products, food products,
feed additives, etc.) in accordance with OECD Principles of GLP.

The National GLP Compliance Monitoring Authority functions through an Apex
Body, which has Secretaries of concerned Ministries/Departments, Director-
General, CSIR and the Drugs Controller General of India as its members with
Secretary-DST as its Chairman. This Apex Body is responsible to ensure that the
National GLP Programme functions as per OECD norms and Principles and it
achieves OECD-recognition, so that India acquires full member status in OECD.
The Apex Body has set up a Technical Committee on GLP, which is a
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recommending body, to help the National GLP Compliance Monitoring Authority
in evaluating the competence of test facilities on the basis of the inspections
organized by the GLP Secretariat.

The Indian GLP Programme has empanelled experts, with prescribed
gualification, experience and training (as approved by the Technical Committee),
for assessment of test facility as its GLP inspectors. The inspectors evaluate the
technical competence of the applicant laboratory in all respects for its compliance
to GLP. The Authority has conducted two Training Courses for GLP inspectors
with the help of OECD experts. As a result, we have trained GLP Inspectors in
the country from various Government organizations to conduct GLP inspections
of applicant test facilities

A National Coordination Committee on OECD Test Guidelines Programme has
been constituted and National Coordinator for OECD’s Test Guideline
Programme has been nominated. This committee comments on the new /revised
OECD Test Guidelines to enable active participation of the country in carrying out
research/ developing draft OECD guidelines. Head, GLP Programme has been
appointed as National Coordinator for OECD’s Test Guidelines Programme and
he attends meetings of the OECD'’s Test Guidelines Programme.

The Programme has also constituted a Legislation Committee, with participation
from different Government Departments/ Ministries to prepare a draft Legislation
on GLP in the country.

A. Tenth Plan
| . Activities

a) Setting up of the National GLP Compliance Monitoring Authority under the
administrative control of Department of Science and Technology after
Cabinet’s Approval

b) Prepared documents such as guidelines, rules, procedures, brochure,
application forms etc. on Indian GLP Programme.

c) Gazette Notification for commencement of GLP Programme

d) Constitution of Apex Body (GLP Authority) and Technical Committee on
GLP

e) Scientific and administrative staff from the existing strength of Department
of Science and Technology placed for work in the GLP Programme.

Il. Achievements
a) Inspected Twelve (12) test facilities for examining the procedures followed
by them and their adequacy for adhering to the GLP Principles.

b) GLP compliance certificate awarded to six (6) test facilities
c) Organized Training Courses for GLP Inspectors (Two in number)
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d) Organized awareness workshops, seminars, symposiums on GLP in
different parts of the country (14 in number)

e) Organized Training Course “Good Laboratory Practice in the Indian
Context” for Test facilities in the country (One in number)

f) Launched the web-site of Indian GLP Programme www.indiaglp.gov.in.
The web-site is being continuously updated.

g) Attended the meetings of the Working Group of OECD and OECD’s Test
Guidelines Programme- Five in number (Head, National GLP Programme
has been nominated as an Observer to the Working Group of OECD
National Coordinator for OECD’s Test Guideline Programme).

7.2.5 Natural Resources Data Management System (NRDMS)

Objectives

>

Demonstrate and promote the use of Spatial Data Management
Technologies for micro level planning under diverse terrain conditions
= Provide software support for data management, modeling and
operation research
= Promote R & D in spatial data technology
= Technology Transfer & Capacity Building of potential users
= Forge linkages with the users at different levels

Provide S&T inputs for framing Policies related to Spatial Data
Management Technologies

Develop & Demonstrate pilot scale spatial infrastructure and provide
research support to National Spatial Data Infrastructure.

Documentation and dissemination of emerging technologies to the
potential users.

Capacity building and training.
Achievements during 10" Plan (2002-07)

e NRDMS Database Centers were set up in States of Uttaranchal,
J&K, Assam, Karanataka, Nagaland, and Rajasthan.

e Second phase of “Hydrology of Small Watershed” programme with
focus on capacity building of PIAs launched. Few R&D projects
were supported.

e A sub programme on “Geo Spatial data mining” has been initiated.

e Development of data clearing house for NRDMS programme and
specifically for “Hydrology of small watershed” sub programme
completed.

e Under Bio go database and ecological modeling for Himalayas,
Spatial Database for three micro watershed in HP has been
developed on 1:25,000 scale for land capability and irrigability
classification. For Uttaranchal study area, few R&D projects have
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been initiated to undertake detailed studies for two micro
watershed.

Integration of these spatial databases to generate application
oriented scenarios such as watershed management plan, land use,
socio economy for decision makers were undertaken.

Mission Mode Project on Landslide Hazard Mitigation in
Uttaranchal initiated. Few R&D site specific projects supported to
the concerned agencies. Border Roads Organization and PWD,
Uttaranchal are associated with the projects as user agencies.
Landslide Hazard Zonation Atlas was completed.

Development of Early Warning System for Landslide being evolved.
A book on “Landslide: A perception and initiatives of DST”
published.

Validation of preventive control measures in few selected landslide
sites have been adopted.

A web based HIV Sentinel Surveillance System developed.

Project on ‘semantic interoperability’ and ‘web-enabled object —
oriented databases’ launched.

Two blocks have been undertaken under PURA Programme to
develop the methodology for physical connectivity model.
Neighbourhood mapping programme has been made operational in
20 schools in District Almora. It has been upscaled in other parts of
the country i.e. Jhansi, Manipur, Nagaland and Jaunpur.

In the wake of Great Tsunami occurred in December, 2004, six site
specific projects focusing on ground water assessment, large scale
risk mapping and topographical erosional aspects were supported.
The final products of these projects have been brought out in the
form of a book entitled “Geomatics in Tsunami”.

In order to develop wave propagation model in GIS environment, a
site in Nellore District (AP) was selected for ALTM survey to
validate the model.

As a part of capacity building and training more than dozen
workshops/ training programmes have been conducted and
organized to demonstrate the applicability and efficacy of NRDMS
final products in local area development and planning.
International Collaboration:

i) Implemented Indo Norwegian Project on “Geohazards —
Tsunami and Landslides”.

7.3 DRUGS AND PHARMACEUTICALS RESEARCH PROGRAMME

The broad objective of the “Drugs and Pharmaceuticals Research Programme”
(DPRP) is to promote R & D in the Drugs & Pharmaceuticals Sector with the
aim of enhancing capabilities of the Indian Drugs and Pharmaceutical industry
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towards development of new drugs by synergising the strength of national
institutions and drug industry for discovery and introduction of new drugs .

Achievements

During this Plan ( 10") so far 82 projects have been sanctioned out of which
42 are collaborative projects ( Industry —Institution ) , 22 projects are from
Pharma companies for provision of soft Loan and 18 projects are in the form of
National Facilities .

Details are given under three separate headings listed below.

) SUPPORTING RESEARCH PROJECTS IN PHARMA SECTOR
(Collaborative as well as Loan applications) :

During the 10™ Plan, vigorous efforts were made to continue generating ( in a
pro-active mode) research projects and financially supporting these towards
new drug development for diseases endemic to India like AIDS, Leprosy,
Malaria, Kala azar (Leishmaniasis), Amoebiasis, Skin disorders like Leucoderma,
Psoriasis, Gastrointestinal disorders like Diarrhoea and Cholera, Diabetes,
Parkinson’s Disease, epilepsy, acute respiratory infections and Hypertension etc.

Various R&D projects have been supported during the tenth plan in areas of
research which would lead to new drug development for the following broad
areas of diseases namely Malaria , Cancer, Rheumatic Arthritis, Bacterial
infections, Fungal infections ,Amoebiosis, Coronary Heart Disease,
HIV/AIDS, Tuberculosis, Glaucoma, Leishmaniasis, Alopecia, Leucoderma,
Asthma, Dengue, Cataract, Diabetes Mellitus, Dementia , Osteoporosis,
neuro-degenerative disorders , Japanese Encephalitis besides metabolic
and respiratory disorders etc .

Besides the projects supported in the tenth plan which were disease based other
projects related to indigenous novel-diagnostics for detection of HIV/AIDS and
New Drug Delivery systems for Tuberculosis using nano-technology were
supported .

Out of the sixty four research projects ( R&D) supported during the 10" Plan
, thirty eight are related to Modern System of Medicine , Eighteen projects
are plant-based i.e Ayurvedic products- their scientific validation/
standardization, while one project is related to Veterinary product ,another
one to a marine product besides a project on herbo-Mineral product and four
projects are related to Siddha products , besides one project on Unani
drug .
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i)  SETTING UP OF NATIONAL FACILITIES FOR FURTHERING R&D
ACTIVITIES IN PHARMA SECTOR

Eighteen National Facilities in areas of relevance to R&D for new drug
discovery both related to Modern System of Medicine as well as Indian System
of Medicine have been financially supported under the programme at different
Institutes which are as follows :

1. At NIPER , Chandigarh

i)“National Centre for Safety Pharmacology “ at Deptt of Pharmacology &
Toxicology , National Institute of Pharmaceutical Education and Research
(NIPER) , Sector 67 , SAS Nagar , Mohali 1600 62

i)“Regulatory Toxicology: Development of GLP certified facility for Toxicological
Screening of New Chemical entities” at National Institute of Pharmaceutical
Education and Research (NIPER) , Sector 67 , SAS Nagar , Mohali 1600 62

iii) “National Facility on Pharmacoinformatics” at National Institute of
Pharmaceutical Education and Research (NIPER), SAS Nagar, Mohali-160 062,
Punjab.

iv) “ Establishing National Centre on Bio availability” at National Institute of
Pharmaceutical Education and Research (NIPER), SAS Nagar, Mohali-160 062,
Punjab.

2. At CDRI, Lucknow

v) “ Establishing National Facility for Pharmacokinetic and metabolic studies” at
Central Drug Research Institute (CDRI), Chattar Manzil Palace, Post Box No.
173, Lucknow — 226 001.

4.12.1 vi) “National Facility for Regulatory Pharmacology and Toxicology” at
Central Drug Research Institute, Chattar Manzil Palace, Post Box No. 173,
Lucknow — 226 001.

3. At CCMB, Hyderabad

vii)“Clinical Research Facility to Develop Stem Cell Technologies & Regenerative
Medicine” at Centre for Cellular and Molecular Biology(CCMB), Hyderabad.
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4. At lIICT, Hyderabad

viii) “National Facility for Combinatorial Natural Products” at Indian Institute of
Chemical Technology (IICT), Hyderabad

ix) “National Facility for analysis of herbo metallic products” at Indian Institute of
Chemical Technology (lICT) , Hyderabad.

5. At Calcutta

Xx) “National Facility or Advanced Proteomics and Protein Research and
Development of Biomarkers, Drugs and Therapeutic Proteins” at Indian Institute
of Chemical Biology (lICB), 4 Raja SC Mullick Road, Jadavpur , Kolkatta-700
032.

xi) “Pharmacokinetic Evaluation of some novel fixed dose combination drug
formulations” at Bioequivalence Study Centre, Department of Pharmaceutical
Technology, Jadavpur University, Kolkatta.

6. At Bangalore

xii)“National Facility for screening drugs and their biological effects for Cancer,
AIDS, and Malaria’at JawaharLal Nehru Centre for Advanced Scientific
Research (JNCASR) , Bangalore.

xii)“Facility for therapeutic and prophylactic intervention strategies against
human and animal bio-safety level-3 (BSL-3) Pathogen endemic to India” at
Department of Microbiology and Cell biology, Indian Institute of Science,
Bangalore 560012.

7. At Delhi

xiv)  “Infrastructure and capacity building for Clinical Trial Registration” at
National Institute of Medical Statistics (NIMS)” New Delhi-110029.

xv) “ Setting up National Facility for Genomic services to assist in Drug
Discovery” at Institute of Genomic and Integrative Biology (IGIB), University
Campus, Mall Road, Delhi-110 007.

8. At Pune
xvi). “Maximum containment facility (BSL4), A National infrastructure for

Research on highly Pathogenic Viruses” at National Institute of Virology (NIV),
Pune.
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9. At Mumbai

xvii). “National Facility for Preclinical Reproductive and Genetic Toxicology” at
National Institute for Research in Reproductive Health (NIRRH) Jehangir
Merwaniji Street, Parel, Mumbai.

10. At Thanjavur

xviii). “Central Facility for Pre clinical Studies for Research in Indian System of
Medicine (Ayurveda and Siddha” at CARISM, SASTRA Deemed University,
Thanjavur.

i) INTERACTION MEETS & WORKSHOPS

Under the programme , efforts have been made for popularizing the DPRP
scheme of DST by participating in Exhibitions and by conducting interaction
Meets , Seminars , Brain Storming Sessions( BSS) and workshops .

7.4 S&T PROGRAMMES FOR SOCIO-ECONOMIC DEVELOPMENT
7.4.1 Science and Society Programme
Background:

The Societal programmes of the Department of Science and Technology
primarily aims at reaching technology to the weaker sections of the society so
that they derive benefit in terms of enhanced income, reduced drudgery and in
general an improved quality of life. Apart from successful technology packages
developed through societal programmes, these programmes have also
demonstrated the successful interface between S&T based voluntary
organizations, R&D and Technology Institutions. This has helped to evolve a
successful system of technology transfer for sustainable livelihood generation.

Major Schemes operational in Science and Society Division

Science & Society Programmes

Science & Technology for Women

Tribal Sub-Plan

Special Component Plan for the Development of Scheduled Caste

PwbdPE

Major Programmes under the scheme:
1. Science & Technology for Rural Development (STARD)

2. Science & Technology for Weaker Section (STAWS)
3. Young Scientists Programme (Societal)
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Objectives:

1. To promote research, development and adaptation of technology for
improving quality of life of weaker sections, women and rural people.

2. To motivate Scientists for applying their knowledge and expertise to
problems of weaker communities and rural poor.

3. To strengthen the existing institutions, field groups, NGOs etc. involved in
research and application of innovative S&T solution; and.

4. To motivate scientist and technologists for applying their expertise to

problems in the rural areas.
7.4.2 Science & Technology for Women

During the period 2003 —2006, 130 projects were supported in technology
areas such as value added products from the medicinal and aromatic plants,
women’s health and nutrition, NRM intensified micro enterprise activities,
sustainable utilization of natural resources of Kerala, small scale fish culture,
muga culture, fodder and fodder seed production, appropriate techniques for
waste land development, plant based attractants for honey bees, value added
products of Rock bee honey and wax and integrated farming system
development. Two Coordinated programmes have been were initiated in the area
of fodder & animal feed in 12 different agro-climatic regions of the country with
technical back up from Indian Grass land and Fodder Research Institute, Jhansi.
Development of prevention and intervention strategies for nutrition related non—
communicable disorders among post reproductive period women with technical
back up from All India Institute of Medical Sciences. 10 Women Technology
Parks with an aim to showcase technologies developed specially developed for
women have been set up in different agro — climatic zones of the country.
Around 100 women scientists had been provided fellowships under the WOS-B
programme for projects aimed at R&D in societal problems. A task Force for
Women in science has been set up with an aim to formulate interest of women
scientists and appropriate measures to promote and encourage women to take
up scientific and technological profession. 8 distinguished personalities have
been conferred with the National award for women’s development through
application of Science and Technology.

7.4.3 Tribal Sub-Plan (TSP)

During the Plan period from 2002-2006, over 100 inter-disciplinary
projects of multi-sectoral nature having innovative S&T components have been
taken up in the areas of farm & non-farm sectors, horticulture and processing
techniques, sustainable agricultural practices, health and sanitation, NTFP,
medicinal plants, animal husbandry etc. These projects have been implemented
in different parts of the country focusing on appropriate and cost effective
technology modulation and transfer, based on location specific needs/conditions

. Dairy cattle improvement through scientific breeding plan and artificial
insemination
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Introduction and testing of post harvest technologies for value addition of
organic wild products in trade

Cost effective design & development of a manually driven washer pump to
lift water from open water sources.

Up-gradation of technological know-how among tribal women for
improvement of cocoon productivity and crop sustainability in sericulture

7.4.4 Special Component Plan for the Development of Scheduled Caste

(SCP)

During the first four years of the 10" Plan, 95 projects have been

sanctioned in the following areas:

Sericulture, alternative vocation for income generation, small-scale
scientific rearing of small animals such as goat, poultry and
pig, sustainable  utilization and value addition of natural
resources, mechanized processing of bamboo furniture and product
applications, diversified cropping systems, agro- technology for improving
the land use, fisheries, cultivation of horticultural produce by using
organic/bio-fertilizers, value addition in banana fibers, etc.

Some projects which have made visible impact on the well being of the
poor scheduled caste population are:-

In a coordinated programme on Functional Capability Development,
under Special Component Plan for Scheduled Caste” (SCP) an
innovative income generation programmes is being implemented in four
states of the North East. The main aim of the programme is to expose
the younger generation to possibilities of technology- based production
units. In these projects only those technologies have been taken up
which have acceptability and market. The following activities were
taken up: 1. Manipur - Spinning and weaving of cotton, silk and woolen
textiles, Kauna Grass mat manufacturing and development and
dissemination of developed technology of Lion Looms and shuttle
frame looms. 2. Tripura - Lion looms for weaving and also improved
frame looms, Bamboo related and Bee Keeping based income
generation. 3. Arunachal Pradesh - Lion looms, improved frame
looms, spinning of cotton and silk yarn. 4. Assam - Improved
technologies for Eri and Muga silk yarn. This programme is coordinated
by Tamalpur Anchalik Gramdan Sangh.

A project on skill up-gradation for silk reelers in Karnataka and other
sericulture States of India” is being implemented jointly by Karnataka
State Sericulture Research and Development Institute (KSSRDI),
Bangalore and Asian Institute for Development (AIRD), Bangalore, 20
persons have been trained in modern Sericulture technologies in each
State.
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. In another project skill development training is being imparted in
manufacture of hydraform brick manufacturing by utilizing raw materials
such as mud, fly ash, gypsum, cement and industrial wastes. The unit is
environmentally friendly as produces no air/water pollution. Fly ash brick
(Hydra form bricks) technology provides wider scope for cost reduction
in construction and protecting environment by reducing industrial waste.
The technology has provided a tremendous scope for entrepreneurship
wherein trained youth can produce blocks in various shapes and sizes
viz. paving blocks, reinforcement blocks, conduit blocks and plain blocks
by using simple customized tools.

. Fishery development project in the fifty hamlets of Mulavukad and
Vallarpadom Islands in Kerala State has been taken up. Under this
project 100 existing wells have been cleaned. Cages for fish and pen
culture ponds have been developed using local resources. Water
harvesting kit has been fabricated in consultation with SS Engineering
College of Science and Technology. The kit has a capacity to collect 35
to 40 thousand litres of drinking water in a year that is sufficient to meet
the drinking needs of an average family for a year without any roof
harvesting devices. Youth are being trained in repair and modification of
hand- driven pump developed by Centre for Water Resources
Development and Management, Kozhikode to suit the project area. In
this project artificial reefs are also built with locally available materials by
adopting traditional methods. The other important area of intervention is
mangrove plantation. Seedlings are first grown in bamboo sticks and
then transplanted to marshy land. This method has a much more survival
rate of mangrove.

7.4.5 National Science & Technology Entrepreneurship Development Board
(NSTEDB)

The role of technology in creating, sustaining and growth of enterprises has
undergone a major change in the last decade. The businesses are becoming
more global, knowledge driven and technology focused. This has necessitated
change in the skill sets needed to be a successful entrepreneur in the technology
domain. With its large S&T human resource India has been a major contributor to
the global knowledge work force. At the same time Indian contributions to the
knowledge entrepreneur arena have a potential for increase. The National
Science & Technology Entrepreneurship Development Board (NSTEDB) has
been trying to convert the knowledge worker to knowledge entrepreneur since its
inception. NSTEDB has been trying to infuse the spirit of entrepreneurship
amongst the S&T persons for promotion of technology based start-ups on one
hand and at the same time has also been involved in developing innovative skills
and micro-enterprises at the grass root level.
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Achievements during the 10" Plan

The major achievement of the Board has been that a system and methodology
for promotion of knowledge based and technology driven enterprises has been
put in place in some of the top notch institutions of higher learning, this
mechanism by the name of Technology Business Incubator (TBI) now exists in
45 institutions. The institutions include some of the IITs, 1IMs, NID, NITs, etc.
The system now has matured and is organically linked to similar mechanisms
across the globe for sharing of best practices, exploration of new markets,
infusion and validation of new ideas and technologies, etc. Realizing the
significant role played by such knowledge based start-ups the Finance Minister
in his budget speech (2006-07) has announced to provide enabling concessions
to them.

A number of initiatives were taken during the 10" Plan to increase the inflow of
S&T persons in the arena of entrepreneurship and to convert the knowledge
worker to knowledge entrepreneur for creation of wealth and jobs These
initiatives started from spreading awareness about entrepreneurship, developing
skill sets through training and nurturing of ideas through business plan
competitions. About 5000 teachers were trained for taking the message of
entrepreneurship to the students. In order to support the teachers training
curriculum and methodologies were continuously created and updated.
Approximately one lakh students were exposed to the nuances of
entrepreneurship. Approximately 11000 S&T persons were trained to be techno-
entrepreneurs through the training programmes supported by NSTEDB. A web
portal and an e-zine covering all aspects of entrepreneurship development and
enterprise creation was created and updated regularly during the 10" Five Year
Plan. This portal receives about one lakh hits per month. In order to encourage
working professionals of S&T background and to attract them to
entrepreneurship a distance learning programme titles Open Learning
programme in Entrepreneurship (OLPE) was supported.

One of the gap areas identified during the 8" Five Year Plan was absence of real
high end skills amongst the Indian public at large and thus hindering their entry
into self employment and entrepreneurship. Accordingly, based on the felt need
a programme of skill training in emerging technology areas was put in place
during the 9™ Plan. This programme was found very effective in creating self and
wage employment opportunities and was strengthened with UNDP support
during the 10" Plan. This programme has been taken up by some of the State
Governments on their own for replication. More than 1.25 lakh jobs have been
created through this initiative so far. Nine thousand micro enterprises have been
created through the initiative of the micro-enterprise development programme
targeted at less developed regions of the country.

The reach of the programmes supported by NSTEDB is fairly wide spread.

During the 10™ Five Year Plan NSTEDB was able to cover all the States and UTs
of the country through its programmes.
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7.4.6

Rashtriya Vigyan Evam Prodyogiki Sanchar Parishad (RVPSP)

Training in S&T Communication (Long term and Short term): Several
programmes conducted, spread across the length & breadth of the
country, to train a cadre of science communicators.

Field based projects in S&T Communication including annual
Children’s Science Congress, an activity which is now conducted in each
& every district of India; Teachers’ Science Conferences involving
hundreds of teachers from all parts of the country; celebration of National
Science Day in most of the States in February each year; Voluntary Blood,
Organ & Tissue Donation programme, training master resource persons in
Science behind so-called miracles; Jathas, Public Debates, etc. on
popular science issues, and so on.

Development and dissemination of S&T communication software Audio,
Video, CDs, Films, Books, Slide-sets, posters, Calendars, Year Planners,
etc. to spread awareness.

Vigyan Mail — An exhibition-on-wheels, a unique train which had 12
specially designed coaches showcasing India’'s achievements and
capabilities in science & technology, which halted at 27 stations during its
72 days run in 2005 and attracted over 15 lakh persons.

R&D Projects on S&T, Research journals, Newspapers & Newsletters on
popular science in English, Hindi and regional languages supported.

International collaboration in S&T communication initiated with INTEL, in
collaboration with CII, to promote innovation amongst children besides
facilitating participation of school students in international innovation fairs.
Year of Scientific Awareness 2004- A major initiative involving most of
the above mentioned activities which touched about 20 crore people in
each & every nook & corner of India. Several types of software developed
and distributed countrywide. Subsequently many initiatives launched in the
newly identified sectors.

International Year of Physics 2005- Over 200 Master Resource Persons in
various activities in Physics trained who subsequently reached out to
thousands of students. The Parishad will continue to support the activities.
A nationwide Water Resources & Eco-system Management programme
launched in 2006 under the eco-water literacy campaign which has now
taken concrete shape and will continue to be supported.

Planning & preparation for Planet Earth Programme (2007-09) in full
swing. Workshops held with the prospective associates and partners.
Felicitating UNESCO-Kalinga Award winners and Kalinga Chair.

‘IRIS’ an International Innovation Fair being held at Delhi in 2006 and is
proposed to be made a regular event.

National Science Communication Awards: increase in no. of awards to six
from initial two, significant hike in prize amount and increase in number of
applicants.
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7.5 INTERNATIONAL S&T COOPERATION PROGRAMMES

The International S&T Cooperation Programmes are aimed at
complementing and supplementing national efforts of doing world class R&D in
different areas of national priority at competitive cost and in most efficient
manner. The Cooperation activities are implemented through various types of
modes of cooperation which include bilateral mode; regional cooperation mode
and multilateral cooperation mode. During 10" Five Year Plan, Bilateral
Cooperation activities were implemented through inter governmental agreements
signed with 67 countries. Regional cooperation activities were implemented
under the aegis of mechanisms such as SAARC, BIMSTEC, ASEAN, IOR-ARC
and multilateral activities under STEPAN, UNESCO, TWAS,NAM S&T Centre
and IBSA Cooperation. In addition, support and facilities were extended to Indo-
US S&T Forum; Indo-French Centre for Promotion of Advanced Research
(IFCPAR) and NAM S&T Centre.

During the 10™ Five year plan, the focus of International S&T Cooperation
Programmes was primarily aimed at providing the Indian scientists and
engineers the following opportunities:-

o To share their R&D efforts and excitement with fellow researchers in
partner countries;

o To gain access to research facilities abroad which are not available in the

country;

To share research cost and output;

To gain from each others experience;

To participate in mega science research projects;

To participate in major international research facilities ;

To demonstrate Indian S&T capabilities;

To create world class facilities/centers of excellence/ joint centers.

O O OO0 O O

However, in the last 2 vyears of the 10M five year Plan,
activities/programmes aimed at encouraging and promoting public private
partnership through various modes of cooperation such as technology platforms
and tech summits and support and encouragement to pre commercial R&D
were initiated. While tech summits were organized with Russia, Canada. These
activities were organized with close collaboration with the Confederation of Indian
Industry (CII). A similar tech summit is being planned with participation of ASEAN
countries during 2006. Technological expositions were also organized with
Belarus ( 2003) and Ukrain (2004).

In addition, for promoting India’'s image as an emerging knowledge
power and to show case its progress in R&D in frontier areas of S&T, India R&D
2005; the world’'s knowledge hub of Future was organized in 2005 in
collaboration with Federation of Indian Chamber of Commerce and Industry
(FICCI). Experts from more than 70 countries participated in the event.

Pre commercial R&D initiative known as India Israel Initiative on
Industrial R&D was started during 2005. Many more countries including Canada,
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Australia, US, UK , Japan have shown interest in initiating similar activities with
India. Thus, while focusing support to basis and applied sciences, efforts were
made to evolve programmes and activities aiming at pre-commercial R&D and
Public Private Partnership.

Types of Activities supported:

The activities supported during 10" Five Year Plan included Exploratory
missions of scientific delegations; Exchange visits of scientists for collaborative
work and information exchange; Joint Workshops; Fellowships/training /study
visits for Indian scientists abroad and foreign scientists in India; Development
and implementation of joint R&D programmes, joint projects and Collaborative
R&D programmes; support to Indian scientists to access major international
facilities abroad; establishment of Joint centers of Excellence; Joint preparation
of the state of the art reports; support to pre commercial R&D on selective basis.

Summary of Achievements during 10" Five Year Plan

Achievements made/outcome under International S&T Cooperation
Program during 10" Five Year Plan period are summarized in the Table given
below:-

Sl. No Activity Achievements
1. New Agreements signed 17
2. POCs signed/renewed 35
3. Joint R&D Projects ~ 1000 projects
supported
4. Exchange visits ~ 6000 visits
supported
5. Joint Workshops ~150 workshops
6. Joint Research Papers ~ 1500 Research
papers
7. Co-authored books/monographs ~ 20
8. New Joint Centres of Excellence ~10
9. Promotional Centre 1
10. Fellowship to India ~25
11. Fellowship abroad ~ 175
12. Lindau Fellows 125
13. Ph.D Awarded ~ 200+
14. International Events / Exhibition 12
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15. Project based visit of STIOs to India 20
16. MOUSs signed 10

7.6 STATE SCIENCE AND TECHNOLOGY PROGRAMME
Objectives:

e To strengthen State Council for Science & Technology to promote state
S&T activities.

e To provide catalytic support for S&T demonstrate projects, replication
projects, location specific research and state specific studies and surveys.

Achievements:

During the 10" plan, the activities of the programme were substantially
enhanced and programmatic phase initiated in Ninth Plan was enlarged. As a
result of pro-active efforts made during the plan period, following results were
obtained:

a) Network of State S&T Councils:

Active interaction was continued with State S&T Councils and Departments of
all the states. In addition to core support, states were encouraged to avail of
programmatic support available from DST.

b) S&T demonstration projects

Under this programme, technologies developed by national labs as well as by

State S&T Councils were encouraged for field trials, demonstration and
replication. Some of the major achievements were in the following areas:

e Plastic and hospital waste management system:

Four plastic and hospital waste disposal demonstration plants based on
indigenously developed plasma incineration technologies were set up at
ecologically fragile locations having high tourist influx at Goa, A&N, Himachal
Pradesh & Sikkim.

e Water purification technologies

In order to demonstrate effectiveness of indigenous technologies for removal of

contaminants from drinking water with a view to provide safe drinking water,
following technologies were successfully demonstrated:
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- One demonstration plant based on ceramic membrane based iron removal
from water was installed at Tripura..

- A sea-water desalination plant based on 2-Stage desalination process
development indigenously was installed in Nelmudar village (Ramnathapuram
district), Tamil Nadu.

- A community deflouridation plant of 25 Itrs/minute capacity based on Activated
Alumina Technology was developed and demonstrated at Moondli Village in
Rajasthan.

- Pilot demonstration plant for treatment of hard/brackish water based on
indigenously developed Reverse Osmosis Technology was successfully
installed at Uttarlai  Airforce Station, Barmer. The plant has been running
successfully and providing pure drinking water to inhabitants of air-base as well
as nearby villages.

e Other Technologies:

- A demonstration building unit showcasing solar passive housing technology
developed by HP State S&T council was constructed at Manipur to facilitate
replication of technology.

- A sericulture demonstration plant has been established in J&K, adapting better
silk yielding technologies, under guidance of scientists from IICT,
Hyderabad

c) Mapping of sectoral areas for S&T interventions:

In order to plan and prioritize State S&T activities so that they accrue maximum
benefit to people, an exercise for mapping of State S&T needs, was initiated for
identification of problems requiring S&T intervention.

d) Impact on State S&T policies:

State S&T Councils of various states have been quite effective in making an
impact on State polices. To illustrate, the state of Himachal Pradesh has been
successful in prescribing guidelines related to use of solar passive housing
techniques and water conservation structures in buildings exceeding certain

sizes. Various states such as Madhya Pradesh, Punjab, Uttaranchal, Uttar
Pradesh etc. have formulated their S&T/biotechnology policies.

7.7 SURVEY OF INDIA

Significant Achievements during the 10" Plan
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1. Digitization of maps on 1:250,000 and 1:50,000 scales completed for the
entire country. Out of the 5067 sheets, 3780 sheets have been updated and
the remaining maps will be updated by mar 07.

2. Procurement of 80 DGPS, 30 Digital Levels, 90 Total Stations, 210
Tablet PCs integrated with GPS provided to all GDCs of SOI. 200 more Tablet
PCs with GPS are being procured during current FY.

3. A village Information System (VIS) has been established for the entire
country, except the NE States. The system is being extensively used by the
Planning Commission for monitoring the Plan Schemes.

4, Large scale maps of 7 metros on 1:4,000 scales have been prepared and
awaiting clearance from MOD. Similarly large scale maps for Most of the State
capitals is in hand.

5. GIS maps for all 70 cities and towns of Uttaranchal State have been
prepared.
6. Election Commission has been provided with geo-referenced digital GIS

maps for all Parliamentary and Assembly Constituencies of the country.
Election Commission is also being provided with large scale maps of Metros for
preparing voters list. Pilot project is on in Ahemdabad.

7. Modernization and expansion of Tide Gauge Stations(TGS) Network has
been carried out and 36 Tide Gauge Stations with online communication
system are to be put in place shortly. Presently real time data from 9 TGS is
being received by SOI.

8. One Printing Machine and one Map Publishing System have been
procured and one more printing machine will be procured during the current
financial year.

Significant Developments during 10" Plan relevant to the 11™ plan

1. New National Map Policy announced in May, 2005. 3,200 Open Series
Maps (OSMs) are ready for being put in public domain.

2. National Spatial Data Infrastructure (NSDI) has been created. SOI will
provide topographic database (base layer) for the NSDI.

7.8 NATIONAL ATLAS & THEMATIC MAPPING ORGANISATION

During Xth Plan, NATMO took up several new projects in addition to the
continuing project as a spill-over of the earlier plans. These projects are related
to the requirement of thematic maps and atlases in the country. As a result, the
revision of National Atlas of India and other atlases were carried out and the new
projects on the preparation of the atlas of the three new states, i.e. Chhattisgarh,
Jharkhand and Uttaranchal were taken-up. While former two atlases are near
completion, the atlas of Uttaranchal has already been published and released in
the year 2003. The atlases for the remaining part of the original states of Madhya
Pradesh, Uttar Pradesh and Bihar have also been taken up and they are likely to
be completed within a year or so. Further, NATMO took active role in National
Spatial Data Infrastructure (NSDI) and Village Information System (VIS) related
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activities. The most important achievement of this Plan is the development of the
technology for the preparation of the atlases for the Visually Impaired. Other
important projects completed or in near-completion are (a) National Atlas of
India, 2" ed., (b) National School Atlas, (c) Satellite Atlas of India, (d) District
Planning Map Series, (e) State Atlases, and (f) Primary School Atlas.

7.9 National Mission on Bamboo Application :

Objectives

Development and scaling up of bamboo based economic activities in the
country to enable enhanced economic opportunities, employment generation,
entrepreneurship, exports and the environment protection. The thrust areas of

the Mission include-

(1 Knowledge and information gathering and dissemination

(i) Technology development and validation

(i)  Demonstration and promotional activities for bamboo based
value added products and applications

(iv)  Standard setting and testing of materials and products

Support to entrepreneurial projects and the commercialization of

technologies.

Achievements:

Wood
Substitutes

Development of new composite material-glass-bamboo hybrid
sandwich composites as well as flattened bamboo boards for
different applications.

Revival of three closed plywood units based on bamboo as a
raw material with a production capacity of more than 2 million
square feet per annum

Establishment of two bamboo flooring units of more than
150,000 m2 per annum capacity.

Building &
construction

Development of low-cost, prefabricated community toilet block,
and housing systems, using bamboo, bamboo-jute, bamboo-
glass fiber sandwich and composite materials

127 pre-fab bamboo composite based shelter units developed
and erected for different functional requirements of earthquake
resistant, high altitude, high wind and tsunami affected areas.
Prototype development of innovative structures, utilizing
bahareque (Latin America) style construction

Construction of high end and architecturally complex structures,
using Colombian techniques of mix of materials, joinery,
treatment and network of load bearing elements in Delhi.
Develop processes for treatment as well as BIS standards for
bamboo based construction and structural material
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Agro-
processing

Technology packages developed for processing of shoots for
the market, at different scales of activity-from 200 TPA to 2000
TPA-ERG

Demonstration of low cost technology packages for processing
edible shoot for community/ cluster level, using low cost heat
sealing equipment and simple packaging techniques for shelf
life from 4-9 days-ERG

Establishment of a 1100 TPA units for processing/packaging of
bamboo shoot, to be established at Jorhat.

Craft &
small
enterprise

Establishment of a mechanized commercial processing of whole
bamboo furniture in Nagpur.

Development and demonstration of technology for application of
natural colorants on bamboo and bamboo products (IIT Delhi)
Establishment of a three units of 300 tonne per annum capacity
stick making units

Technology validation and setting up of bamboo mat-acrylic
molded utility product manufacturing unit of 3000 square
feet/shift

Setting up of a manufacturing unit of mechanized craft and utility
items-first of its kind in the country

Setting up of a 3.5 lakh square feet per annum capacity
Venetian blind making unit

Industrial
applications

Development and demonstration of technology for bamboo
charcoal kilns of 2tonne/batch/3 day cycle capacity

Process technology developed for activated carbon-
development of semi-commercial scale plant.

Technology for bamboo based torrification developed to
enhance storage life of flowered bamboo and to provide high
calorific clean fuel to rural and industrial applications
Establishment of 1 Mwe equivalent bamboo based gasification
unit at HPC, Naogaon and Silchar

Technology validation and product development using bamboo
fiber reinforced thermoplastics

Technology validation for bamboo fiber production through
pulping and non-pulping route and development of its
application for non-woven, hygiene applications and wound
dressings

Bamboo
Machinery &
products,
Process
Technology

Design & Development of four indigenous lines of bamboo
processing machineries including primary and secondary
processing machineries

Development of sliver mechanized equipment capable of
producing 0.6-0.9 mm slivers to support mat making and craft
sector

Prototype development, testing and field testing of bamboo
composite based for tea pallets

Bamboo based packaging boxes for Alphonso mango
prototyped, developed and market tested

Support &

Market and product survey for edible bamboo shoot
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Linkages o

Survey of flowering area using satellite imageries and ground
truthing

Development of maturity marking systems for bamboo
cultivation

Development of draft standard for whole bamboo and bamboo
composites.

New publications on propagation, cultivation and preservation.
Demonstration of package of practices for edible bamboo shoot,
flyash mycorrhiza soil amendment, river bank protection and
thorny perimeter fencing.

Coordinated locational trial of commercially important species of
bamboo at nine regional locations as well as trial for Tissue
Cultured plants vis-a-vis vegetatively multiplicated plants.

Setting up of vegetative four multiplication nurseries for quality
plant material production using selected plus germplasm and
sand beds

7.10 Synergy Projects:
Objectives :

The Scheme “Synergy Projects” of O/o PSA to GOI has targeted to achieve
the objectives of studies, pilot projects and development efforts that can
nucleate or catalyze large multi-disciplinary projects or help in networking
institutions whose work has a common objectives but the efforts are currently
fragmented. They are more in the nature of evolving projects in response to
urgent national S&T needs, as perceived from time to time, and this response
has to be quick. Some of the projects undertaken by O/o the PSA to GOI
relate to improving S&T environment in the country are:-

VVVYY

Achievements

Improving S&T Environment in the Country
Enhancing Academia-Industry Interaction
Energy and Water

Rural Technologies

National Security

The following projects have been successfully completed

i) Measures of
Development.

Impact of S&T in India : Agricultural and Rural

i) Analysis of Indian Patenting Activity in International and Domestic
Patent System.
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Vi)
vii)

viii)
iX)
X)

Xi)

Spectrometry

xii)

xiii)

Xiv)
Isotope was

Measures of Progress of S&T in India : An Analysis of the
Publication Output in Science & Technology.

A National Energy Map for India- Technology Vision — 2030.
Development of GaAs-Epitaxial Multijunction Quantum Well Infrared
Photodetectors (QWIPS) — Phase I.

Preparation of a Road Map for Oil Spill Management for India.
Promotion of information security through the formation of the Society
for Electronic Transactions and Security (SETS) under the Societies
Registration Act, 1860.

Development of a Bulk Encryption Unit and a Secret Algorithm.
Modeling of Fluidized Bed Coal Gasifiers.

Development of a Readout Integrated Circuit (ROIC) for an 8X8 QWIP
array.

Development of Explosive Detector based on the lon Mobility

Technology.
RUTAGSs has been established in Uttaranchal, Tamilnadu and also in
Assam for the North-eastern State.

Following projects are under implementation in the automotive sector

a) Pilot project on Telematics : Vehicle Tracking and Control Systems
at Koyembedu Bus Terminus, Chennai.

b) Intelligent and Interactive Telematics using emerging wireless
technologies.

c) Low cost engine management system for small engines (2 wheeler/
Autorickshaw).

d) Light weight automobile body components (Hydroforming and
Tailor Welded Blanks)

Ground Water Recharge Zones and flow Characterization using

Hydrology Techniques was successfully completed in the state of
Uttaranchal.



Annexure-I|
F.No.1(1)/2006-PC
Government of India
Ministry of Science & technology
Department of Science & Technology
Plan Coordination

Technology Bhawan
New mehrauli Road
New Delhi-110016

Date: 24" January 2006
ORDER

Sub: Constitution of Expert Committees for Evaluation of Plan
Schemes of DST and Formulation of Xlth Five Year Plan

In order to evaluate Xth Fiver Year Pal Schemes of the Department and
formulation of Xlth Five Year Plan proposal, it has been decide to
constitute six Expert Committees. The Composition of the Expert
Committees for consideration of various plan schemes is as under:-

Plan Schemes: R&D Support; Nano Science & Technology Mission;
Synergy Projects; National Training Programme for Scientists &
Technologists; and Other professional Bodies, Seminar, Symposia

Prof. M Vijayan, IISc, Bangalore — Chairman
Dr G Sundararajan, ARC-I, Hyderabad

Prof AK Barua, IACS, Kolkata

Dr T Ramasami, CLRI, Chennai

Dr P. Asthana — Convener

Plan Schemes : Technology Development Programme; Drugs &
Pharmaceuticals Research, State S&T Programme

Dr SP Sukhatme, Ex-Chairman, AERB, Mumbai - Chairman
Dr Varprasad Reddy, Shanta Biotech, Hyderabad

Dr G Bhubaneswar, SCTI, Thiruvananthapuram

Prof DV Singh

Dr KV Raghavan, Former Director, CLRI, Chennai

Er NS Tiwana, Punjab S&T Council

Dr Laxman Prasad — Convener

Plan Schemes : Autonomous Institutions & Professional Bodies,
Bamboo Mission
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Dr P Rama Rao - Chairman
Dr Indira Nath

Prof SK Tandon, Delhi University

Dr ML Munjal, 11Sc, Bangalore

Dr SE Hasnain, VC, Univ. of Hyderabad

Dr B Harigopal — Convener

Plan Schemes : S&T Programmes for Socio Economic Development;
Technology Management Project — SKILLS; and Information
Technology

Prof. SK Joshi - Chairman
Dr Dinesh Awasthi, Director EDII, Ahmedabad

Dr Madhu Pant, Director, Bal Bhavan

Dr Anil P Joshi, HESCO, Dehradun

Mr HK Mittal - Convener

Plan Scheme : International S&T Cooperation

Dr Kota Harinarayan, NAL, Bangalore -Chairman
Dr S G Dhande, Director, IIT, Kanpur

Dr W Selvamurthy

Dr SK Brahmachari, Director, IGIB, Delhi

Shri YP Kumar - Convener

Plan Schemes : Science Based Services (SOI, NATMO, IMD &
NCMRWF), Seismology Mission

Dr Harsh K Gupta, Ex-Secretary, DOD -Chairman
Dr BL Deekshatulu, University of Hyderabad

Dr SM Kulshreshta, Ex-DG, IMD

Dr UC Mohanty, IIT Delhi

Mr AJ Kurian - Convener

4. Terms of Reference of the Expert Committees:-

() Evaluate the plan schemes and submit recommendations
within 3 months from the date of constitution for
continuation/discontinuation of the schemes during the Xlth Five
Year Plan period.

(i) Recommend modifications, if required, in the existing
schemes.

(ii) Provide inputs for formulation of XIth Five Year Plan proposal of
DST.

88



5. Tenure of the Committees:

Tenure of the Committees will be till the formulation of the Xlth Five
Year Plan proposal of the Department .

6. Payment of TA/DA and Honorarium

The expenditure of the Committee members on TA/DA for attending
meetings will be met from the Plan Scheme(s) being handled by the
Convener of the Expert Committee. Honorarium of Rs.500/- per day
will be paid to the Members of the Committees for attending the
meetings.

(Dr B K Shukla)

Scientist F
To:-
1. All the Conveners of the Expert Committees.
2. PPSto Secretary, DST.
3. JS(A)IS(F)ICOA.
4. AllHODs of DST
5. IFD
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Annexure |l

Recommendations of the Expert Committees for Evaluation of Plan Schemes of DST and
Formulation of Xlth Five Year Plan

1. R&D Support; Nano Science & Technology Mission; Synergy Projects;
National Training Programme for Scientists & Technologists; and Other
professional Bodies, Seminar, Symposia

Prof. M Vijayan, IISc, Bangalore — Chairman
Dr G Sundararajan, ARC-I, Hyderabad

Prof AK Barua, IACS, Kolkata

Dr T Ramasami, CLRI, Chennai

Dr P. Asthana — Convener

Recommendations of the Expert Committee

After considering the X Plan activities and achievements and the Xl| Plan
projections placed and presented before the Committee, the following recommendations
were made.

SERC (Science)

SERC (Engineering)

Coordinated Programmes in Earth and Atmospheric Sciences
Opportunities for Young Scientists (OYS)

IRHPA (Intensification of Research in High Priority Areas)

The above programmes continue to be the backbone of basic research in the
country. The hallmark of these programmes supporting basic research is that they cut
across disciplines and institutions. The only criterion for providing support has been the
content of scientific investigation to be pursued. Such an open-ended system is an
absolute must for support of basic research and the “DST/SERC” programmes have
managed to keep this character intact over a 30 year long period. These programmes
must be continued, strengthened and provided greater manpower and technological
wherewithal as mentioned at the end of this Section under General Recommendations.

These programmes have also maintained a very fair and transparent system of
peer-review through Programme Advisory Committees which instills lot of confidence
among scientists. Over a long 30 year period, the DST/SERC system has never
attracted any criticism for the fairness of its peer-review system and for the faithfulness
of the Secretariat to technical decisions taken by peer-review committees. It is no mean
achievement and DST needed to be complimented for this feat. This aspect needed to
be zealously guarded and secured so that the scientific community continues to repose
faith in the fairness of DST/SERC system.

The other distinguishing feature of SERC has been to start and consolidate
research in the country in a number of areas. In its 30 year long history, there are a
number of such examples. To mention a few, let us start with the entire area of structural
biology research. The unstinted support to several leading groups has led to the growth
of a strong and internationally competitive community in the country. Similarly,
DST/SERC consciously promoted research in neurobiology which led to a sizable
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community culminating in the formation of a new centre on brain research. The research
programme on chronobiology in the country has been sustained mainly due to the
support provided by DST. This list can be made very long. However, these examples are
enough to illustrate the fact that DST/SERC has been able to champion the cause of
several important areas of research in the country and those areas owe their existence
to the support provided by DST. This has been possible mainly because of the open-
ended nature of the DST/SERC system which is the life-line of any basic research
funding mechanism.

It is useful to list a few other examples which not only strengthened areas of
research, but also established major facilities for research. The Plasma Physics
Programme at PRL, Ahmedabad was initially supported under IRHPA. It went on to
become the Institute for Plasma Research at Gandhinagar under DST with an
indigenously designed tokamak for plasma research. Later, when the Superconducting
Steady-State Tokamak (SST) project came, IPR moved over to DAE. And, today, in
addition to the SST, it would be also leading India’s participation in the International
Thermonuclear Experimental Reactor (ITER) project in France. It will not be a hyperbole
to say that, but for the initial push provided by DST, plasma research in the country
would not have achieved the kind of confidence-levels and visibility that it did. Similarly,
though the Pelletron Accelerator at IUAC, New Delhi was established by UGC, the entire
range of facilities there for materials research using swift heavy ions owes its existence
to sustained funding by DST over 10 years. Sustained support to the NMR Facility at
TIFR, Mumbai has enabled Indian biologists and chemists to maintain their competitive
edge over a very long period.

Several prestigious international collaborative projects like the CMS and ALICE
projects at CERN, Geneva are also being handled by the SERC Division because major
funding for hardware is involved. DST/SERC has, over the years, evolved a very useful
functional relationship with the Department of Atomic Energy which has culminated in a
DAE-DST Mo for jointly undertaking research programmes of mutual interest.

In summary, the Committee has no doubt that the DST/SERC has been the
mainstay of basic research in the country, especially in the academic sector, and all the
programmes mentioned above need to be continued.

On the output side, about 60% of SERC projects fall into the Very Good to
Excellent category when monitored by the peer-review Committees, 30% in Good
category and the remaining in the Satisfactory category with a miniscule fraction in the
Poor category. This only shows that the peer-review of the projects has been effective.

Various PACs have identified a large number of very good and ambitious
projects/programmes to be taken up during the XI Plan. Those documents have been
attached as appendices. The Committee feels that most of those programmes are well
thought out and sufficient resources should be made available to realize them so that
DST/SERC programmes make a quantum jump during the XI Plan period.

The Committee will only like to add that, in addition to those well-identified
programmes, DST/SERC system must always have the flexibility and resources to
launch a new area of research and support any individual scientist for some new idea
which may emerge suddenly and could not be thought of at this moment. It is this
flexibility which is the lifeline of basic research funding and DST/SERC system must
always have it, as in the past.

91



The Committee strongly feels that there is nothing seriously wrong with the
SERC system. Some of the recent criticisms have been due to some operational
problems and they need to be addressed immediately. Some suggestions have been
made in the General Recommendations below.

WOS-A (Women Scientists Scheme-A)

This is a very novel programme, the first of its kind in the world, to enable women
scientists to re-enter mainstream research after break/s in their career due to family
responsibilities. It is heartening to see that majority of the women scientists supported so
far fall into the 35-45 age group which shows the need for such a scheme. Over 100
projects have been supported every year and, in the absence of such a scheme, we had
been losing this group of active researchers all these years.

The Committee feels that this is an important gender-sensitive programme and
must be augmented. We only need to be careful while monitoring such projects,
especially with regard to assessing the level of commitment of a women scientist to get
back to research after break/s in her career.

Nano Science and Technology Initiative and Nano Science and Technology Mission
(Nano Mission)

Responding to the worldwide explosion in research activities in the area of Nano
Science and Technology, DST, under the SERC umbrella, started the Nano Science and
Technology Initiative (NSTI) in October 2001. So, effectively, these activities coincided
with the X Plan period.

The support provided so far has been, understandably, mostly for basic research
projects (~ 100 in number) and building up of sophisticated research infrastructure by
way of establishment of 17 units/centres on nano science and nano technology. Close to
Rs. 80 crore have been spent so far and the programme has started resulting in good
papers and competitive work in the area. One of the projects has also resulted in a US
patent and the technology has been taken up by a US company.

DST has already formulated an ambitious plan for enhancing these efforts by
establishing a Nano Science and Technology Mission (Nano Mission) with an allocation
of Rs. 1000 crore during 2006-2011. This is under consideration for funding at the apex
levels in Government and the Mission is expected to be launched shortly. The Nano
Mission, as expected, would look at promotion of Nano Science and Technology in a
comprehensive fashion. Apart from basic research and human resource development, it
is planned to lay considerable emphasis on technology development and
commercialization utilizing public private partnerships. It is also planned to synergize the
efforts being made by various government agencies and industry through well-laid
consultative and decision-making structures.

The Committee feels that DST should follow-up further on these steps already
taken and start the Nano Mission at the earliest.

Ramanna Fellowships
The Committee greatly appreciates launching of this new Scheme wherein

Principal Investigators who have produced excellent results in their ongoing projects
shall be able to get financial support for maintaining their core research activities in an
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uninterrupted fashion. It will, at least for performing investigators, solve several problems
encountered during the gap between sanction of two successive projects.

The Committee also notes with satisfaction the path-breaking feature of this
scheme of granting a fellowship to even employed investigators. Though the amount of
fellowship is very modest, this shows a big conceptual advance in the Government
system and puts in place a reward scheme for performing investigators.

This scheme must continue and should be fine-tuned and made more attractive
during the XI Plan.

FIST (Fund for Improvement of S&T Infrastructure in Higher Educational Institutions)
SAIF (Sophisticated Analytical Instrument Facilities)

Both these schemes have done a yeoman service to the scientific community in
the country by providing enabling research instrumentation and infrastructure to a large
number of institutions.

The SAIF programme, must be provided enough funds to phase out and replace
obsolete equipment. In addition, it should be enabled to add to its list more
contemporary instrumentation. Also, it should strengthen its users training activities.

FIST has been uniformly acclaimed to be a very good initiative by DST. It has
helped remove equipment obsolescence in a big way in university departments and also
helped upgrade the teaching laboratories at the post-graduate level. This programme
must be strengthened. The Committee, however, feels that it should keep its current
focus on building research infrastructure and capabilities and not get overburdened with
educational responsibilities which, though extremely important, falls into the domain of
other agencies.

KVPY (Kishore Vaigyanik Protsahan Yojana)

This flagship programme of DST to attract young school and college-going
students towards sciences has become a sought-after scheme and also a benchmark for
other such schemes in terms of quality of selection, its nurturing mechanisms and the
qguantum of scholarship provided.

While this scheme should continue, there is a need to look at ways to enhance
the retention of students in sciences and also to achieve a critical mass of such KVPY
fellows.

USERS (Utilization of Scientific Expertise of Retired Scientists)

Considering the depleting reserve of research manpower in the country, it has
been emphasized in several forums that the expertise of superannuated scientists must
be conserved. This is a very useful scheme to utilize the expertise of retired scientists to
write book/s monographs, etc. and must be continued. The rate of honorarium for such
scientists, viz. Rs. 10,000/- pm, needs to be revised. A mechanism must be put in place
so that the quantum of honorarium gets periodically revised with salary revision of other
classes of research personnel.

The Committee also feels that the DST provision of allowing superannuated
scientists to have research projects (with provision of honorarium) after standard peer-
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review is an excellent provision. Not very many agencies have such a provision and it
must be continued.

PFA (Partial Financial Assistance)

This is a very popular scheme of DST supporting a large number of scientists
and research students to attend conferences, seminars, schools, etc. abroad. It is an
important aspect of research career to be able to disseminate ones findings among
leading peers and to interact with them. Intellectual interaction is important for fostering
scientific creativity. This scheme must be continued.

The Committee, however, strongly feels that DST (and also other agencies)
should grant full travel support and funds for registration, etc. so that scientists do not
have to unnecessary approach several agencies for one single travel. This causes
immense hardship to the scientists and uncertainty till the last stage when he/she should
ideally be preparing for his talk during the conference.

DST should also allow international travel under its research projects. After all,
the projects are chosen after such a rigorous peer-review. It is important that the work of
such investigators gets international attention and recognition.

Seminar/Symposia Scheme

This is also a very popular scheme which partially supports a large number of
conferences, etc., publication of some important journals like Current Science and a
number of prestigious professional bodies. This scheme must continue. The new
initiatives proposed during the Xl Plan also seem reasonable and funds should be
provided to launch them.

Swarnajayanti Fellowships
Ramanujan Fellowships
JC Bose Fellowships

These three are the most prestigious fellowships that DST has for the most
meritorious among scientists.

The recently announced Ramanujan Fellowship has broken a new ground by
throwing open these fellowships to even foreign nationals. The JC Bose Fellowships
have further built upon the beginning made by Ramanna Fellowships and allowed for
attractive fellowship amount to employed scientists over and above their salary. Both
these fellowships have an attractive Contingency grant and the recipients have the
flexibility to spend it as per their research needs.

In view of the new benchmarks set by the JC Bose fellowships, it may be
necessary to review the amount of Swarnajayanti fellowship.

These schemes should be continued and strengthened during the XI Plan period.

NSTMIS (National S&T Management Information System)

The Committee feels that this is a very important activity, but is currently going on
at a modest level. Apart from collecting and collating data regarding the national and
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international science and technology scenario, it should also start predicting trends of
research in the country vis a vis the international scenario. This will provide important
input for policy formulation. In order to achieve this, DST should considerably strengthen
this activity.

Training Programme for Scientists and Engineers

The Committee feels that this is a very important initiative taken by DST in the X
Plan. It would supplement the scientific training of scientists employed in DST and other
government organizations with necessary administrative, financial and science policy-
related knowledge and skills and enable them to do their science management job and
serve the scientific community in the country even better. The training programmes had
been carefully developed for junior, medium and senior level scientists and three reputed
organizations like IIPA, New Delhi, ASCI, Hyderabad and NIAS, Bangalore had been
entrusted with the task of running the training programmes. The international training
component following the national-level training was also an imaginative step to enlarge
the outlook of these scientists involved in management of R&D programmes.

The Committee strongly feels that these programmes should be continued in the
XI Plan and the courseware should be continuously improved based on the feedback
from trainers and participants.

Synergy Projects

The Committee feels that the PSA’s Office, which is running this programme,
has chosen such areas which have immense practical and economic significance for the
country. In order to achieve tangible results in a reasonable time, it was necessary to
pool all the expertise in the country. The PSA’s Office, because of its nodal position, has
been able to achieve the same. This is quite significant and a novel initiative during the X
Plan. These Synergy Projects deserved to be continued in the XI Plan period also as per
the plan submitted by the PSA'’s Office.

General Recommendations

The Committee strongly feels that R&D schemes of DST have done a great
service to the scientific community of the country. There is nothing basically wrong with
the decision-making processes of SERC and other schemes and their sanctity should be
maintained.

The only major problem with these schemes is that the turn-around time for
obtaining grants has increased considerably over the years and is currently, on an
average, close to one year for a normal project. It is important to hasten the funding
process. The major reason behind the delay is overloading of the system with ever
increasing number of schemes, ever increasing number of projects, ever increasing
complexity of projects and responsibility of spending ever increasing budgets with no
commensurate increase in the scientific staff strength of the Department and poor
leveraging of IT tools. It is important that whenever a new programme is started,
provision for sufficient scientific and support staff is made. And, complete automation of
the DST project management system has become extremely urgent.

In addition, the scientific Divisions need to be granted greater financial autonomy

or delegated greater financial powers so that routine decisions can be taken at the
programme management level itself.
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Regarding XI Plan, very good plans have been proposed in different areas of
research and are available in the Appendices. The Committee would only like to flag a
few specific items and issues. They are as follows:

e In the XI Plan period, various PACs have tried to align their research interests
towards development of new sciences.

e Additional high intensity photon sources have become an absolute necessity for
doing world-class work in several areas ranging from structural biology to new
materials. This must be made available at the earliest.

e It has become urgent to stop further depletion of staff from university
departments by strengthening the university system. Universities have to be the
mainstay of open-ended basic research.

o Freeze on hiring imposed on even national labs is greatly damaging the R&D
system of the country. R&D is scientist-centric and if no new manpower is hired,
the R&D system will cease to generate new knowledge. Freeze on hiring must
not be imposed on scientific institutions.

2. Technology Development Programme; Drugs & Pharmaceuticals Research, State S&T
Programme

Expert Committee

1. Prof. S.P. Sukhatme Chairman
2. Prof. D.V.Singh

3. Dr. G. Bhuvaneswar

4. Dr. N.S.Tiwana

5. Dr. Laxman Prasad Convenor

The committee recommended the following:

i)  The committee expressed its satisfaction over the achievementsin the 10"
plan.

i)  The committee advised that specific activities/products/processes may be
identified by each group for which technology is proposed to be developed
based on the felt needs.

iii)  The committee felt that conscious efforts should be made to ensure that
the technologies developed are put to use. This would require
consideration of demand potentia in addition to the felt need. Attempt
should be made to associate industry in the development process.
Technology interventions may also be planned for industry clusters.

iv) Conscious effort should be made to avoid duplication of efforts in the
identified niche areas vis-a-vis activities being undertaken elsewhere.

v) Focused attention should also be given for development of systems
required for health care. A workshop/brain storming session may be
organized for the purpose.

vi) Based on achievements of 10" Plan as well as the projected activities, the
committee recommended the continuation of the programme in the 11"
plan with atotal outlay of Rs. 75 crores.
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vii) The group recommended creation of autonomous authority under GLP
programme.

viii) Under the NRDMS activities, it was felt to develop mechanism to
involve various statesto make the programme more effective.

iIX) Thegroup advised DST to work out mechanism for periodic upgradation
of facilities to ensure parity with global standards.

X) In the state Science & Technology programmes it was felt that sizable
demonstration was required to make an impact of Science & Technology
intervention of the lives of the people.

3. Socio-economic Development Schemes, Technology Management Project (SKILLS
Project of UNDP); and Information Technology

Expert Committee:-

Prof. SK Joshi - Chairman
Dr Dinesh Awasthi, Director EDII, Ahmedabad

Dr Madhu Pant, Director, Ba Bhavan, New Delhi

Dr Anil P Joshi, HESCO, Dehradun

Mr HK Mittal - Convener

1. S&T Programmes for socio-economic development need to be continued from 10th Five
Year Plan to 11th Five Y ear Plan.

2. New programmes are necessary because of changes that have taken place in the economy
during the past few years.

3. Instead of spreading too thin, the socio-economic development programmes are required to
be implemented in focused manner.

4. Importance must be given to sectors which are crucial not only for 11th Five Year Plan but
beyond 11th Plan. Societal programmes must take up large scale technology demonstration
programmers in the sectors like water and energy.

5. Service sector is suffering for want of appropriately skilled people. New educational
technologies and training systems may be evolved to suit the needs of service economy.
Experience gained through the SKILL S project may be useful to expand this activity.

6. Thereisaneed to expand the scale of socio-economic development programmesto reach the
benefits of high technology to all, whether living in urban or rural aress.

7. An appropriate mechanism e.g. a Foundation, may be established to increase the reach of
technology to villages.

8. To build scientific temper among the masses, large scale programmes on science and
technology communication needs to be taken up.

9. Innovation and entrepreneurship related programmes are required to be expanded to a critical
level to encourage knowledge based and technology driven enterprises.
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10. Use of ICT at al levels in the Department is required to be enhanced for effective delivery
and monitoring of various schemes.

11. In order to expand the programmes, besides enhanced allocation, new delivery mechanisms
and innovative approaches need to be adopted.

12. To handle the expansion of the schemes additional manpower must be provided for effective
utilization of the resources.

4. International S&T Cooperation

Expert Committee:

Dr Kota Harinarayan, NAL, Bangalore -Chairman
Dr S G Dhande, Director, IIT, Kanpur

Dr W Selvamurthy

Dr SK Brahmachari, Director, IGIB, Delhi

Shri YP Kumar - Convener

The Expert Committee constituted by the Department to evaluate the achievements
made under the program during 10" Five Y ear Plan and to formulate 11" Five Y ear Plan
Component for the activity met under the Chairmanship of Dr. Kota Harinarayana on 4
occasions. It also collected feedback from Chairmen and members of various PACs on
the program as well as collected inputs from aided and other autonomous institutions
under the Department. The Expert Committee recommended the following approach for
the 11th Five Year Plan.

1. A good degree of success has been achieved under the International S& T Cooperation
Programmes during 10" Five Year Plan through sharing of knowledge and information,
providing access to sophisticated facilities to Indian scientists and engineers, sharing of
resources, developing joint R&D projects in areas of basic and applied science and
technology, providing opportunity for training and fellowships, development of joint
R&D centers etc.

2. Efforts have also been made in last two years of the 10" Plan to focus
attention on applied and pre-commercial R&D and organization of technology summits
etc.

3. More dynamism is required to be inducted in the programmes during 11" Plan. This
could be achieved through change in mind set, attitude and approach, by attracting
foreign researchers to India, increase in out reach of activities etc. so that India could
assume leadership role and position itself as a developed nation.

4. Strategic partnerships with select countries (~15) are recommended for technology
led cooperation. Cooperation with other countries could be based on geo-political and
other advantages for the country.

5. Dual approach is recommended for 11th Five Year Plan. About 40% of the funding
may be devoted to bottom-up approach benefiting individual scientists/groups. 60% of
the funding, however, should be directed on top down approach for mega projects both in
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areas of basic sciences aswell asin socially relevant areas such as transportation, energy,
water, environment, disaster mitigation/preparedness, health etc.

6. Support to applied and industry oriented R&D activities with adequate involvement
of industry is strongly recommended.

7. A Budgetary support of Rs. 1500 crore is recommended for 11" Five Year Plan. It
should be supplemented with enhanced and appropriate manpower support.
Decentralization of decision making must be resorted to.

8. Establishment of 50 Joint R&D Centers and other R&D Centers of Excellence
including in engineering design and engineering product development areas is
recommended for providing technological support to industrial enterprises in important
sectors of economy.

9. The number of post doctoral fellowships from India should be increased substantially
to attract bright and young minds from different parts of the world to work in Indian
ingtitutions. Thus, it is proposed to institute 500 fellowships for Indian scientists and 100
fellowships for foreign researchers per year.

10. The role of science counselors should be redefined and at least 15 science counselors
be posted abroad one in each strategic partner country.

11. Similar to Lindau meet in Germany, an interactive meet of bright Indian students with
icons of Indian science and Nobel Laureates from different parts of the world should be
organized every year for motivating and encouraging young children to opt science as
career. Selected young students from partner countries may also be invited to participate
in the event.

12. To sensitize academic, R&D and industry people about the possibilities, potential
and opportunities offered by international S& T Cooperation and collaborations, it is
recommended that every year an annual meet may be organized. The am is to expose
Indian Academia/R&D/Industry to the opportunities available through international
cooperation.

Indo- French Centre for Promotion of Advanced Research: The Activities of the
Indo-French Centre for Promotion of Advanced Research has been strengthened during
10" Plan. Major output of the cooperation have been a) 69 joint Projects involving 160
exchange visits , 100 research papers and b) 6 workshops ( Statistical Physics, NMR
Application, Materias, Infrared Lasers, Pharmacogenetics, Prevention of Biomedical
Risks). The activities of the centre are further proposed to be strengthened during 11"
Five Year Plan.

Indo-US S&T Forum: The Indo-US S&T Forum conducted large number of
programmes during 10" Five Year Plan which included a) 18 joint workshops/Symposia,
and round tables held both in India and USA and b) 8 other events like Frontiers of
Science, Frontiers of Engineers, Public Private Partnerships in R&D , catalyzing
establishment of joint centres, fellowships, exploratory visits etc.

5. Science Based Services (SOI, NATMO) Seismology Mission
Expert Committee:

Dr Harsh K Gupta, Ex-Secretary, DOD -Chairman
Dr BL Deekshatulu, University of Hyderabad
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Dr SM Kulshreshta, Ex-DG, IMD
Dr UC Mohanty, IIT Delhi
Mr AJ Kurian - Convener

Survey of India

1 Creation of Digital Topographic Database on 1:10,000 scales for the entire
country and 1:2,000 scale for urban areas. Once this is achieved, planned development
will become systematic. This is a very mammoth task and will require substantial
investment in manpower, equipment and technology. The approximate projection for this
activity will be about Rs.3,000 crore, spread over 7 years. This includes Rs.415 Crores
for aeria photography for the entire landmass of the country (20,40,000 sg. km of
unrestricted area @ Rs.1,000/- per sg. km. on 1:15K scale, and 2,00,000 sg. Km. of urban
area on 1:8K scade @ Rs.2100/- per sg. km.), Rs.1.27 Crores for Block Adjustment,
Rs.401.56 Crores for Feature Extraction, Rs.1878.85 Crores for Field Verification,
Rs.79.56 Crores for Database updation, and Rs.68.46 Crores for GCP Library.

2. Capacity Building for NSDI: SOI shall play a pivota role in building and
maintaining NSDI. This is an entirely new activity with the Union government
approving NSDI in June, 2006. The investment required is to the tune of Rs.43 crore
spread over the entire Plan Period.

3. Geodetic Research: Geodesy, gravity, magnetic measurements, crystal movement
studies form the basis of topographical mapping. Modern research inputs are required to
be kept towards this work. The inputs proposed include Very Long Baseline
Interferometery, National Museum, and Geodetic Research Centre and will require an
investment of Rs.45 crore spread over 5 years.

4, Airship is an extremely new initiative. In essence, it is an unmanned airship,
which is quasigeostationary to act in multidisciplinary functions in real time
telecommunication relay, weather observer, surveillance platform etc.

NATIONAL ATLAS & THEMATIC MAPPING ORGANISATION

The major approach of the Organisation for the XIth Plan is to shift from
producing printed maps and atlases to provide map-related services to the country with
modern technology. NATMO has to shift from analogue mode to digital mode.
Convergence of technologies is an important component for the XIth Plan.

The other objective of the plan is to take up new challenges during its Golden
Jubilee and to consider the market requirement and also to provide services to the people.
Accordingly, the Golden Map Service was initiated for its implementation in the Xlth
Plan. It is likely to boost to NATMO for absorbing the digital technique and
communication technology in the field of thematic map making. On the other hand, the
flagship activity of the organisation, i.e. the preparation of the National Atlas of India, is
also proposed to be web-based. Hence, the 3rd Edition of the National Atlas of India will
be web-enabled and will take up issues of current national interest. The other focus of the
X1 plan will be for the preparation of large-scale thematic maps. With the availability of
detailed data and the technology to handle the same, it is possible to undertake detailed
thematic maps on larger scale.
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On the whole, the focus of the XlIth Plan for the organisation will be based on
convergence of technologies, detailed thematic maps and web-enabled services. This will
definitely lead to prepare maps and atlases or the digital data on priority issues and to
provide access to such information to common people through communication and web
technologies.

Considering the above approach, following projects (with estimated cost) have
been proposed here:

Estimated Cost (Rs. In Crores)

(1) Golden Map Service Rs. 22.76
(2) Development of Digital Cartographic base

for Large-scale Thematic Mapping Rs. 20.71
(3) Web-based National Atlas of India Rs. 03.82
(4) Mapping for Low-vision Persons Rs. 05.42
(5) Development of Infrastructure Rs. 33.00
Total Cost Rs. 85.71

Regarding the cost of the remote sensing data, which is a major cost of the first
two projects, it is proposed that NATMO should join hands with Survey of India and
work out a business model where SOI will provide geo-referenced satellite data for
generating products and services. This will reduce the cost of the proposed projects
substantially and generate revenues for NATMO and SOI. On the account of remote
sensing data only, there will be a reduction up to Rs. 5 crore. Further, there will a
common datum and data base between the two major cartographic organisations in the
country. Thiswill also synergise the working of the two organisations.
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