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Pure Science

Applied Science

Engineering

Technology

Unrealistic 

Linear 

Sequence

Science by itself provides no panacea
for individual, social and economic
ills. It can be effective in national
welfare only as a member of a team.
But without scientific progress, no
amount of achievement in other
directions can insure our health,
prosperity and security.

Vannevar Bush

“Endless Frontier” -1945



�Research : ideas, concepts, principles, techniques, 
theories

�Translation : proof of concept, connecting solutions with 
needs, validation

THE NON LINEAR PROCESS : SEAMLESS 
INTEGRATION OF RESEARCH AND INNOVATION

�Development : defining the customer and his  needs (met 
or unmet) and cost –performance targets, prototype 
development, customer acceptance, business plan, 
investment and economics

�Marketable Product

Success in the laboratory does not always translate 
into success in the market place 



1997



Pasteur's Quadrant
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Courtesy : Professor Balaram,  IISc, Bangalore 



CSIR`s INNOVATION FOCUS

• Affordable health care

• Sustainable energy solutions

• Resource conservation

• Converting waste to wealth• Converting waste to wealth

• Water for the millions

• Protecting the environment



NCL :  A  SNAP SHOT

• Established : 1950

• Location : Pune, India

• Total personnel

• Permanent Staff                                   :  730      

Scientific                         :    206

Technical                         :   330

Administrative                :    194     

• Research Fellows (CSIR, UGC) : 440

• Project Staff (M.Sc’s) : 382

• Post doctoral fellows                         :               24 

One of the largest publicly funded research institution in India
One of the oldest research institutions of independent India



CHEMISTRY AT CROSSROADS

• Chemistry is at the end of one wave of development and 
struggling to begin another

• There are still many important opportunities in both 
fundamental and applied science

• Chemistry offers fewer puzzles to solve; What confronts are  
number of problemsnumber of problems

• Longer term curiosity driven research is more important than 
in the past, but harder to justify



Only the chemistry prize has preserved the 
traditional aura of obscurity. It goes to Gerhard 
Ertl for his studies on the role of surfaces  in 
catalysing chemical reactions. Since an awful lot 
of industrial chemistry is catalysed and the of industrial chemistry is catalysed and the 
chemical industry lies at the base of most 
manufacturing, there is good argument this is the 
most important prize. But glamorous? Sadly not .

The Economist , October 13, 2007 



FUTURE OF CHEMISTRY

• Systems,  not molecules

• Functions, not molecular structure

• Problems,  not puzzles

No longer “What is it?” but “What does it do?”



LINKING SCIENCE TO SOCIETY

• Learning to  connect  principles of science to the  concerns of 
society ; emphasis on application and functions

• Balance breadth with depth, creation of knowledge with 
delivery of solutions to the stakeholders

• Integrate disciplines : Chemistry-biology, material science –• Integrate disciplines : Chemistry-biology, material science –
physics, earth and atmospheric science and engineering

• Communication : ability to “sell” the solution, not merely 
“solve” the problem

• Globally  competitive and yet be  locally relevant

STAKEHOLDER EXPECTATION : TRANSLATING RESEARCH  
INTO APPLICATIONS  AND CREATING WEALTH  ( SOCIAL OR 

ECONOMIC ) IN SOCIETY



NCL’S FUTURE VISION

• Crossing Intellectual Barriers

– Use the  best global bench marks

• Serving National Agenda

– Relate to the national agenda 

• Innovating for Industrial Competitiveness• Innovating for Industrial Competitiveness

– Participate  in the global knowledge economy

• Redressing National Shortfalls

– Remain  socially relevant

TO CREATE AN INSTITUTION WITH ENDURING VALUES OF 
EXCELLENCE DEVOTED TO ACQUISITION, TRANSMISSION AND 

APPLICATION OF KNOWLEDGE



Value addition to
Biomass

Competitive
manufacturing

Health, Nutrition
and 

Wellness

Energy
Water

Applications

Research
themes

Bioactive molecules
Synthetic biology

•Advanced
Materials

•Catalysis
• Scientific computing

• Reaction engineering

LINKING CORE SCIENCE TO APPLICATIONS

themes

Chemistry

Plant Molecular Biology
Materials
•Polymers

• Reaction engineering
•Process chemistry

PhysicsCore
disciplines

Biology Engineering

-Organic
-Physical
-Analytical
-Inorganic
-Theory

- Chem Engineering
science

- Modeling and
simulation

- Complex fluids

- Cellular and 
molecular
biology

- Metabolic
pathways

- Proteomics

-Surface science
-Spectroscopy
-Device physics

Examples :
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KNOWLEDGE MARKETS
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STRATEGIC NATURE
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TODAY’S SCIENCE SEEDING TOMORROW`S 
TECHNOLOGIES

• Advanced and functional materials including nanomaterials

• Nano-structured  materials and catalysis for energy 
conversion and storage (electrochemical, solar)

• Novel hybrid  materials for harvesting solar energy

• Environmentally friendly polymers

• Biomaterials, tissue engineering  and bio-conjugates for 
therapeuticstherapeutics

• Catalysis, chemical engineering  and computational 
science to leverage clean technologies 

• Establishing sustainable  and /or  renewable feedstocks for 
chemical manufacturing

• Harnessing modern biology  to  create a more sustainable 
chemical industry

• Selective separation processes for a diverse range of 
applications



SIGNIFICANT OPPORTUNITIES FOR 
DISRUPTIVE INNOVATION. HOWEVER, DISRUPTIVE INNOVATION. HOWEVER, 

TODAYS CHEMICAL SCIENCE WILL  
REQUIRE  A COMPLETELY  DIFFERENT 
TRANSLATIONAL MODEL TO CONVERT 

KNOWLEDGE TO WEALTH



NEW INITIATIVES

• Mission mode programmes through public-private 
partnership ( NMITLI - New Millennium Initiative for 
Technology Leadership for India)

• Knowledge alliances through public-private partnership; • Knowledge alliances through public-private partnership; 
creating  jointly owned and managed research entities with 
industry

• Encouraging knowledge driven entrepreneurship 

• Co-share / co-locate industry R& D and R&D service 
organizations in CSIR laboratories



EXISTING TRANSLATIONAL MODELS

� Sponsored / Collaborative /contract research

� Technical service

� Consultancy

� IP licensing

� In-house development of processes and products followed by  
licensing (with or without IP)



Problem/ 
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Technology development & transfer: Conventional models

Solutions 

toolkit

Technology 

idea

Key proofs of 
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BASIC /
EXPLORATORY

TECHNOLOGY
DEVELOPMENT

PRE-COMPETITIVE

Output
• Papers

Output
• Papers
• IP

Output
• Tech transfer (Royalty)
• Lab to Market (spin off)

NATURE OF RESEARCH  

• Papers
• IP
• Ph.D. Thesis
• Knowledge

• IP
• Ph.D. Thesis
• Concepts with 

market potentials

• Lab to Market (spin off)
(Pre-serial A
activities

• IP licensing (Royalty/
License Fee)

• Unstructured
research

• Follow exciting
ideas as they 
come

• Partially 
structured research

• Follow key concepts
which have 
potential utility

• Focus on
innovation

• Define delivery 
models

• Connect solution
with problems



NEW INITIATIVES

• Mission mode programmes through public-
private partnership ( NMITLI - New Millennium 
Initiative for Technology Leadership for India)

• Knowledge alliances through public-private 
partnership; creating  jointly owned and managed 
research entities with industry

• Encouraging knowledge driven entrepreneurship 



PUBLIC-PRIVATE PARTNERSHIP : 
CONSORTIUM MODEL

• Areas of common interest to a few companies – access 
to generic knowledge 

• Consortium agreements with service modules

• Project  Advisory Boards with company participation• Project  Advisory Boards with company participation

• Benefit sharing and possibility of bilateral projects

• Ownership of IP and proprietary knowledge vests with 
NCL/CSIR

• Rights of first refusal to consortium partners
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Technology development & transfer: Newer models
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FOREIGN PATENTS IN FORCE : BY MARKETS

Bioactive molecules, drugs, 

Polymerization and polymer 
catalysis; 22; 7%

Controlled release; 1; 0%

Membranes, separations;   
5; 2%

Polymer additives, 
compounds, blends, 
composites; 3; 1%

Modeling, software, 
algorithum; 2; 1%

Materials

Bioactive molecules, drugs, 
pharma intermediates; 41; 

13%

Fine chemicals; 27; 9%

Petrochemicals; 59; 19%

Catalytic materials; 39; 13%

Energy, Petroleum; 9; 3%
Surfactants; 1; 0%Environment, Sustainability; 

12; 4%

Agro/Agrobiotech/ 
agrochemicals; 4; 1%

Biocontrol, Biopesticides; 0; 
0%

Industrial 
Biotech/Enzymology; 27; 

9%

Nano-materials; 5; 2%

Polymers for specialty 
applications; 54; 17%

Total :  310

Biotechnology

Others

Chemical 

Technology



Gallery of selected 
licensed patents



100, 200

800

600, 700

300, 400, 500



NCL Innovation Park … the transformed campus 

The planned home for technology innovations and PPPs



www.venturecenter.co.in

Seeding Tomorrow’s Enterprises Today

To become the hub for nucleating innovation focused 
entities of Indian companies, and thus give birth to 

innovation-focused companies in the chemical and allied 
disciplines for India



Seeding Tomorrow’s Enterprises Today

Reception
Board room; Meeting room

E-Class Room; Training Room
Hot-desking facility

Library Lab block

Training Room



Technology Commercialization v1.0

NCL Technologies

• IP (Patents)

• Know-how

• Competencies

(IP) Licensing

30

(IP) Licensing

Consulting Services

Technical Services

Domestic Corporations 
& MNCs



Technology Commercialization v2.0

•Government 
agencies (MoMSME, 
DSIR, TDB)

•Angels & angel 
networks

• Venture capitalists

• Technologies

• IP, Know-how

• Competencies

• Students, Scientists,  
Lab facilities

• R&D networks NCL (CSIR), 

NCL 
Innovations

Investors

• Incubation 
facilities

• Seed funding

• Technology 
entrepreneurship 
ecosystem

• Market needs & 
opportunities

• Prototype �
Product

• Business 
experience

• Distribution 
channels

Venture 
Center

Entrepreneu
r

MSMEs

Corporations



WHY SHOULD SCIENTISTS IN PUBLICLY FUNDED 
INSTITUTIONS BE INTERESTED IN TRANSLATING 

SCIENCE INTO PRODUCTS AND SERVICES

• Institutional compulsions

• Challenge of bringing good science to the market

• Becoming rich

• Altruism or doing good for the society which nurtured • Altruism or doing good for the society which nurtured 
them; desire to act as agents of  change in society

• Creating wealth at the bottom of the pyramid 

• Self actualization and growth motivation (highest in the 
hierarchy of human needs according to   Abraham Maslow)

At the end of the day, every scientist has this 
yearning to be useful



BARRIERS TO KNOWLEDGE DRIVEN 
INNOVATIONS

• Cultural barriers ( knowledge is free, making personal 
wealth out of knowledge is not right, separating the 
goddess of knowledge from the  goddess of wealth in the 
Indian pantheon of gods)

• Immaturity of markets and risk averse
• Inability to connect basic discoveries with potential 

applications
• Inability to connect basic discoveries with potential 

applications
• Weak innovation eco systems ( mentoring, venture and 

angel funds, knowledge clusters)
• Peer recognition systems heavily biased in terms of 

abstract academic research; not enough incentives for 
individuals who wish to translate science into products and 
services



SOME USEFUL LESSONS LEARNT

• Learn to walk the last mile

• Putting the team together and energising the team

• Patience , perseverance and failure tolerant

• Who gets the glory and who gets the blame

• The role of a champion; the leader as a champion

• Going beyond the written contract

• Passion to succeed; Are you ready to stake your reputation?• Passion to succeed; Are you ready to stake your reputation?

Science is an individual effort; technology is a
collective  endevour



COMPONENTS OF A KNOWLEDGE 
INSTITUTION

(Public Service)

APPLICATIONS

TEACHING RESEARCH
KNOWLEDGE (Acquisition)(Transmission)



EMERGING INNOVATION CLUSTER
AROUND NCL

OVER 500 RESEARCH 
FACULTIES 

IN CHEMISTRY,  
PHYSICS,
BIOLOGY, 

MATHEMATICS AND 
CHEMICAL 

ENGINEERING

OVER 1000 STUDENTS
PURSUING Ph D DEGREE

NCL

Innovation Park 

Venture Center

Indian Institute
of

Science Education
and Research

Industry Research 
PartnersPune

A TRUE HOTSPOT FOR INNOVATION WITH 
A SUPPORTIVE ECO - SYSTEM



We must learn to happily progress together or 

miserably perish together.  Man can live 

individually but can survive only collectively

Atharva Veda



THANK YOU


