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SWINGING EXTREMES

➢ EUPHORIC ABOUT: YOUTH POWER;

DEMOGRAPHIC DIVIDEND; INDIAN HUMAN

CAPITAL; ETC

➢ SELF FLAGGELATION ABOUT: POOR QUALITY;

GLOBAL INDEXES; “MUSHROOMING”, CRAZE FOR

“FOREIGN PATTING”. ETC

➢ RESULTANT: ONE POINT SOLUTIONS!

…………… REALITY  IS  COMPLEX



1yr 2yr 5yr 10yr 15yr 18yr 25yr

AGE

NUMBER

20 million

2005 A.D

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



• 20 million each Bogie newly added during 

past 25 years being pulled by the Steam 

Engine

• New 20 million Bogie Every year

YOUNGEST NATION
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SCIENCE, TECHNOLOGY AND ENGINEERING

❖ It will be good therefore to recall the definitions of the above terms and

how they relate to economy society and people? Also how they are

interlinked. It is better to see a few quotes from the address of Sir David

Davies (“Engineering as an Innovator of change in Society and the Role

of Engineering Academies”, address by Sir David Davies, CBE, F Eng.

FRS, Chief Adviser to the Ministry of Defence, UK and President, the

Royal Academy of Engineering, at the annual function of the Indian

National Academy of Engineering (INAE). New Delhi, December 3,

1998). (Ref 5)



SCIENCE, TECHNOLOGY AND ENGINEERING

About Science: “Science is unquestionably a search

for a better understanding of the laws of nature

described in the broadest possible sense from

astronomy to medicine and from engineering to

genetics. Despite massive steps forward in each field,

the understanding always remains incomplete….”

Continues…………….



SCIENCE, TECHNOLOGY AND ENGINEERING

About Engineering: “Engineering on the other hand is about innovation,

design and the construction of new products and new capabilities. We must

take care not to define this solely in terms of physical products since

engineering can also often offer new services often without the need for

additional hardware….. However, whatever the form of the new innovation

its design is inevitably a compromise between many different parameters. The

success of the products is therefore bound up with the efficiency of the

design process which has the role of matching the design to the requirements

in as efficient a way as possible…” .

Continues…………….



SCIENCE, TECHNOLOGY AND ENGINEERING

What is innovation?: “In terms of  an engineering product 

or service an innovation enables it to offer some new 

advantage in capability or performance (including cost) that 

there is a strong coupling between engineering and science 

but this does not necessarily mean that this engineering 

innovation derives directly from the latest improvements or 

understanding in scientific theories……..”.

Continues…………….



SCIENCE, TECHNOLOGY AND ENGINEERING

An example: “Perhaps the most obvious example here is the

steam engine. That innovation arose from experimental

observation but is was not based upon any current understanding

a theory of heat at the time. Indeed the whole subject of

thermodynamics was developed afterwards. It provided better

understanding of the performance of heat engines and was

further evolved in order to aid the design of improved

equipment”.

Continues…………….
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The Global Innovation Index – 2012, Edited by Soumitra Dutta, INSEAD, from Chapter 7 



The Global Innovation Index – 2012, Edited by Soumitra Dutta, INSEAD, from Chapter 7 



IN THE OVERALL … … … …

• …………We need to accept that all is not well with the 

output delivery of our vast and well funded National 

Laboratory system, in terms of INNOVATION and resultant 

products/services in the Market place.

• Our Industry is predominantly depending on IMPORTED 

TECHNOLOGY, KNOWHOW, and MACHINERY- leading to 

severe EXPORT-IMPORT IMBALANCE

• HOW TO CHANGE…….Starting from S&T policies to the 

rest of Indian Innovation System (IIS)



• Time constants in the Indian systems are very slow.  7-10 years is the 

Indian Time Rate of Interaction (see a chapter by Y S Rajan in 

Administrative Reforms by Indian Council of Social Science Research 

ICSSR (2001)

• Continual Push through The Intermediation Funnel –paid rich 

dividends in the early stages for space applications or in TIFAC through 

HGT, Missions, Vision 2020 etc.,

• That is upto a point of initial commercialization/ operation

• To  SPREAD TO ALL THE POTENTIAL MARKETS there are SYSTEMIC 

CONSTRAINTS of IIS.

WAY FORWARD … …
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An Einstein Quote … …

THANK YOU


