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I. INTRODUCTION 
 
In 16th century a proverb became very famous, most 
probably said by Plato that “necessity is the mother of 
invention”. This proverb states that whenever the 
human beings really want to do something, they will 
certainly find a way to do it. With this proverb 
various kind of development takes place. At any stage 
of life development is constantly connected to 
technological progression and any of the 
technological progression takes place whenever there 
is advancement of science. Therefore there is a very 
close relation among science technology and 
development. Development is required for every 
human being of each country in in all aspects and for 
proper development science and technology should 
move as an inseparable unit. Basically science is 
known as the analysis of facts, comprehension truths, 
laws and hypothesis. Technology basically uses the 
experimental learning. In other words the word 
science always asking the question - “why” and 

technology asking the question - “how”. For any 
modern days economy, the prime target is 
information based economies, science, technological 
innovation and designing the fundamental essentials. 
Those countries which do notemphasize on science 
and technology, then they are lagging themselves in 
development and evaluated as an undeveloped 
country. 
 
II. GROWTH PATTERN 
 
In last ten decades, Indian science and technology 
position among developing and developed nations has 
progressed. A few centuries prior, when the 
exploratory and mechanical transformations occurred 
in the West, India was in a stagnant phase. This paper 
looks forward at knowledge criteria regarding their 
financial strength, and then positions India inside of 
this scene. Fig. 1 shows the nations, regarding their 
relative monetary quality and indigenous 
experimental and innovative limits.  

 
Fig. 1: Indigenous science and technological capacityvs. Economic strength 

 
In the first quadrant, the listed countries, for example, 
the United States of America (USA), Japan and some 
European countries, all of which are developed. They 
are having a high level of indigenous science and 
technological capacity along with high economic 
strength. 
On the contrary, in the third quadrant minimally 
developed nations, incorporating those in sub-

Saharan Africa, where both indigenous science and 
technological capacity and economic strength are 
low. 
In the second quadrant nations like Middle East 
nations in which oil is the major assets, have achieved 
high economic strength. But they are having minimal 
indigenous science and technological capacity. 
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The fourth quadrant incorporates countries like 
Argentina, Brazil, Chile, China, Egypt, India, and 
South Africa etc. with high indigenous science and 
technological capacity limit but moderately low 
economic strength. These nations are called 
innovative developing nations. 
Generally the positions of the developing nations 
shown in Fig. 1 are not static. With diversity of times 
in history nations have involved distinctive positions. 
For example South Korea was in the third quadrant, 
but due to indigenous science and technological 
organizations like LG and Samsung which compete 
worldwide markets it has promoted to a developed 
nation by the financial times stock exchange (FTSE) 
group in the year September 2008. 
 
III. INDIAN PILLARS OF GROWTH 
 
With due course of time, India's position on this 
lattice likewise has moved. Prior toseveral centuries, 
Indian human civilization was described by 
investigative thought, capabilities, and techniques at 
very high levels than numerous nations. Further, 
when industrial and scientific revolution takes place 
in the West,an exceptionally feudalistic structure 
created in India that stagnant our nation. Absence of 
development over this period was the consequence of 
a hierarchical thinking, silly subjective considering, 
and a development of superstitions and 
rituals.Duringthe British rule period, some logical 
improvements happened due tosome extraordinary 
Indians who worked for 75 years before Indian 
freedom. C.V. Raman, J.C. Bose, S.N. Bose, S 
Ramanujan, M.N. Saha a terrific cluster of 
masterminds. Wonderful changes in science and 
technology occurred after India gained its 
independence in 1947.According to our first Prime 
Minister Pt. Jawaharlal Nehru, science should not be 
used as a device for monetary advancement. It should 
be considered as a genuine method to liberate India 
around a subjective change in its stagnant society. For 
this Government of India incorporated scientific 
policy resolutionin year 1958. This vision gave a key 
driving force to Indian researchers’ society in the 
early post-freedom years. The energy has been kept 
up throughout till date and any person would agree 
that Indian science and technological advancement 
safter freedom of India can be seen as a national 
pride. 
Four columns of Indian science and technological 
advancement: 
1. Science and technology driven by 

Technoinationalism 
2. Science and technology driven by 

Inclusiveigrowth 
3. Science and technology driven by 

Technoiglobalism 
4. Science and technology driven by 

Globalileadership 

The first column tells that India built up its own 
particular advancements in space, defense, atomic 
vitality, and supercomputers, among others. All were 
institutionally driven, mission based innovation 
conveyance frameworks. India is among the few of 
the nations of the world with a far reaching defense 
and research foundation that manufactures complex 
weapons and weapons frameworks, including various 
rockets and rocket frameworks. It likewise has grown 
low-level following radar, high-vision gadgets, and 
complex sonar frameworks, and a light-battle flying 
machine and remotely steered vehicle are in the 
propelled phases of advancement. India's ability in 
atomic science and technology includes nuclear 
reactors of fast breeding type is the aftereffect of 
indigenous efforts.  
The second column (i.e., science and technology 
driven by Inclusive growth) is meant to benefit the 
poor residing in Indiain the improvement and 
development process. This implies science and 
technological development forthe base line peoples of 
the pyramid or lower middle class people. For 
example discovery, development and delivery of 
lifesaving drugs at the affordable price and easy 
accessibility. Similarly the development of Nano car 
by Tata’s (2008), with minimal price (US$2500) for 
the lower middle class people is another example. 
The green revolution is one another example under 
this column that makes India a self-sufficient nation 
in food sustenance. 
The third column represents the perfect 
communications between the internationalization of 
technology and the globalization of the economy.It 
means worldwide sharing of science and technology 
at low cost. Thus, various international research and 
development administrations using India's intellectual 
scientific manpower at lower cost. This brought about 
Indian science and technological ability being utilized 
inside the nation, to make innovation for worldwide 
players. The most suited example is GE set up its 
research and development cell in India in light of the 
fact that India offered the most economical capital per 
dollar spent. At present more than 300 multinational 
organizations have set up their research and 
development cellin India, that includes 
Dow,DuPont,GE,General Motors, IBM, Microsoftand 
Shell etc. are some big fishes swimming in Indian 
market. Indian researchers and scientists have made 
good innovation for various outside firms at 
favorableexpense circumstances.  
Under the fourth column initiative are taken to 
upgrade the quality research, creating advanced 
communities that comprised of forward-looking 
intellectual property (IP) laws, investments etc.As a 
benchmark of Silicon Valley (i.e., the world's biggest 
high-tech organizations, and additionally a large 
number of high-tech new businesses)situated in North 
California, in US, India has developed Genome 
Valley (i.e., high-innovation business arena for 
biomedical research)in Hyderabad, India. Similarly 
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the biggest IT and computer hubs are situated in 
Bangalore and Pune in India. This additionally 
implies that Indian intelligence quotient (IQ) won't be 
utilized just to make IP for multinational 
organizations (as comes under third column), so that 
Indian IQ will produce IP for Indian organizations. 
This type of leadership will force the most intellectual 
minds for possible come back to India, which has 
now been started to happen. It additionally implies 
that the "brain-drain" of Indians will be turned 
around. 
Swinging back to science and technology, financial 
analysts propose [1] that about half of financial 
development in industrialized nations is because of 
technological components. In one  
perspective, as Business Week said few years ago 
that how India is one of the best stands on the world 
to do high-tech research and development that lure 
numerous multinationals (MNCs) to move substantial 
pieces of their research and development to India, 
how the engineering alumni from the Indian Institutes 
of Technology(IIT’s) arethe best on the world, how 
India has constructed a productive, world class space 
program on a most economic plan (as per Aviation 
Week and Space Technology), etc. On the 
contrarythere are stories about the ineffectiveness of 
Indian science and technology programs, the 
substantial expense with more time lags on national 
projects, the pitiable condition of the majority of 
universities and their pass out graduates.This suggests 
that as compared to the other major countries science 
and technological advancement is highly uneven. 
Moreover, India can be differentiated in two parts i) 
technology adaptive and ii) technology excluded 
province. The line can be drawn across the middle of 
the nation between the north-west region and south-
east region. No part of our nation can be said fully 
technologically updated. Furthermore, a large amount 
of Indian population falls under the poverty and rustic 
zones. Thus the technological advancement should 
takes place by keeping in mind about the basic needs 
such as food, power, medicines, radio, television and 
in these days internet too. In broader terms, three 
sorts of technologies have helped to enhance the 
personal satisfaction of poor people. 
1. ProcessiTechnologies: which bring about 

expanded productivity and better resource of 
quality that gives any nation its near favorable 
position, (e.g., farming, cultivation, leather, 
mining, etc.).  

2. ProductiTechnologies: new items with direct 
advantages to customers (e.g., medicines, 
mechanical gadgets like artificial foot, minimal 
cost sanitization napkins, nutrients and 
supplements, etc.).  

3. EnablingiTechnologies: which encourage 
coordination, data sharing, and trades in the 
middle of customers and venders or different 
economic personnel so that the transaction cost 
can be reduced. 

Now let us find that, who will provide financial 
support for science and technological advancements. 
There are four major financial supporting agencies 
that help the science and technological advancements 
which are as follows: 
1. State financed support: To address this issue at 

the state level, a few research and development 
organizations were made to concentrate on 
technological issues at the state level. The 
Council of Scientific and Industrial Research 
(CSIR), the Indian Council of Agricultural 
Research (ICAR) and the Indian Council of 
Medical Research (ICMR) have their own 
particular exploration foundations as well as 
monetarily aiding research institutes. Moreover, 
they are financially supporting the researchers of 
other universities as well as research centers of 
industries.  

2. Privet-sector financed support: Despite of the 
fact government bodies such as CSIR, ICMR or 
ICAR are supporting the science and 
technological advancements some privet sector 
are also contributing their supports to increase 
Indian economy. For example TCS is one of the 
major contributors to lift the IT-sector. 

3. Public-privet partnership (PPP) financial support: 
It is not simply the government or private bodies 
acting alone, yet all around composed and 
executed open private associations that have 
been useful in conveying moderate items to poor 
people. For example Sir Ganga Ram Hospital at 
Rajinder Nagar Delhi charges those people who 
can afford payment whereas for poor people they 
are charging to highly subsidized rates. Similarly 
National Rural Health Mission (MRHM) that 
runs with PPP support is also providing medical 
care for poor in various states of India. 

4. Educational foundation financial support: There 
are some organizations that are supporting 
advanced education.For example a group of 
Indian Institute of Technology in Chennai known 
as the Telecommunication and Networking 
(TelNet) are providing world class solutions 
(ICT) for health care using telemedicine, 
agricultural solutions, educational, banking, 
entertainment etc. with the aid of  internet and E-
governance.   

The Indian space research program: The Department 
of atomic energy commission (established in 1948) 
has started the space program in the month of June 
1972 as a project. In Tenth five year plan India highly 
allocated the budget plan for supporting the space 
programs excluding defense programs [2]. In the 
same year (i.e., 1972)Space Commission (a high-
level policy body), Department of Space (a part of the 
Governmental regulatory machinery) and the Indian 
Space Research Organization ISRO (the Technical 
supportive wing) has been established. In succeeding 
years ISRO went ahead to turn into a brilliant 
innovation framework.In the year 1975-76 ISRO 



International Journal of Mechanical And Production Engineering, ISSN: 2320-2092,      Volume- 5, Issue-11, Nov.-2017 
http://iraj.in 

India’s Contribution for the Development of Science and Technology 
 

31 

utilized the US satellite ATS-6 for a Satellite 
Instructional TV Experiment (SITE) which show a 
progression of instructive TV programs to more than 
2,500 towns in India.After launching the first satellite 
Aryabhata in year 1975 India has launchednearly 
50satellites. In recent years India has aimed towards 
Polarand Geostationary satellite launch vehicles 
(PSLV and GSLV) space orbit. 
The Indian defense research program: In key 
advances other than space programs, India has 
designed and fabricated two operational missiles 
namely Prithvi and Agni series. There is an Indo-
Russian collaborated missile called the Brahmos. The 
primary fight tank Arjun has now joined the Indian 
army in year 2011.In year 2007 India has developed 
anti-ballistic missiles and stand fourth position in the 
world after USA, Russia and Israel. Indian Air Force 
(IAF) which is a part of Indian armed force was 
established in October 1932 under British 
governance. After independence several milestone 
has been reached by IAF. But the major development 
has been started after 1990. There major agencies 
ISRO, DRDO and Hindustan Aeronautical Limited 
(HAL) are working throughout the day and night to 
upgrade Indian defense.The major collaboration for 
technology and knowledge sharing is taking place 
with USSR, UK, France, Canada, and USA. Several 
MoU’s with billions of US dollars has been signed to 
secure our nation. For example IAF deployed the 
indigenous (HAL) made light combat helicopter 
HAL-Dhruv whish can be used for transportation and 
rescue operations. DRDO developed a nuclear 
capable cruise missile named as Nirbhay that is 

capable to hit any target at 1000-1100 km range with 
2 meter accuracy. 
The Indian educational program: India's favorable 
circumstances will be both expense and competition 
ability, considering its immense ability pool of world-
class specialized manpower. India is having more 
than 500universities, 1,500 research and development 
units, along with 18 IIT’s, 7 IIM’s, 32 NIT’s, 18 
IIIT’s and 18 state funded technical institutes, 1 
Indian school of mines (ISM) etc. [3].India’s stood in 
first place in world ranking for most publically 
funded research foundations.The quantity of students 
enlisted in colleges/universities for advanced 
education is more than 2.9 crores out of which 1.3 
crores girlsand 1.6 crores are boys. The student 
teacher ratio is 23:1 that means one teacher for 
twenty three students.The states with the most 
number of universities/college are UP, AP, 
Maharashtra, Karnataka, Rajasthan, TN and MP. But 
the strangest fact is that there are no universities exist 
till date in Andaman & Nicobar Islands, Dadra & 
Nagar Haveli, Daman & Diu and Lakshadweep [4]. 
Moreover, the most unfortunate factor is after having 
this amount of rich asset most of them are 
underutilized inside India for itsresearch and 
development units. In year 2004 an article published 
in ‘Nature’ by King [5] in which total number of SCI 
publication and citations by different nations between 
the years 1997 and 2001 were reported. On the 
current GDP values of values of these various nations 
Mashelkar [6] has made a comparison which is 
shown in Table 1. 

 

Country 

SCI Publications(1997-2001) 

Country 

SCI Citations 
 

Total GDP per 
Capita 

Total Per 
GDP per 
Capita 

Total GDPPer 
Capita 

Total Per GDP 
per capita 

India  77201 487 32 India  188,481 487 77 
China  115339 989 23 China  341,519 989 69 
USA 1265808 36006 7 USA 10,850,549 36,006 60 
Germany  318286 24051 3 UK 2,500,035 26,445 19 
UK 342535 26445 3 Germany  2,199,617 24,051 18 
Japan  336858 31407 2 Japan  1,852,271 31,407 12 
Canada  166216 22777 1 Canada  1,164,450 22,777 10 
Italy  147023 20528 1 Italy  964,164 20,528 10 
Korea 55739 10006 1 Korea  192,346 10,006 4 
France  232058 240461 2 France  1,513,090 240,461 1 

* Mashelkar R.A. [6] 
 

Table 1: SCI publication and citations (Year-1997-2001)* 
 
According to Narlikar [7] India has made some 
significant contributionsin past year on the following 
fields: 
1. Mathematics (1920s) by S. Ramanujam  
2. Ionization mathematical statement (1920s) by 

Meghnath Saha  
3. Particle insights (1922) by S.N. Bose  

4. Raman Effect (1928) by C.V. Raman 
5. Molecular Biophysics (mid-1950s) by G.N. 

Ramachandran 
6. Atomic Energy Commission/Nuclear Power 

(1950s) by Homi J. Bhabha 
7. Green Revolution (1970s) by M.S. Swaminathan 
8. Space Program (late 1970s) by Vikram Sarabhai 
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9. Solid state and structural chemistry (late 1976s) 
by C.N.R. Rao 

10. CSIR Transformation (late 1990s) 
 
CONCLUSIONS 
 
India must concentrate on basic science; this interest 
is guided by the soul of finding reality and its effect 
on universe. Increase the interest of Indian peoples 
applying both qualitative and quantitative efforts in 
the field of research and development is a matter of 
high concern. Constructing a number fundamental 
exploration, new systems and funding bodies is 
required. The Indian government's activity to set up 
the National Science and Engineering Research 
Foundation (NSERF) is an appreciated step. In the 
coming years, India should take steps to get world 
leadership in at least few areas. In the naturally 
integrative Indian custom, value, environment, 
biology, and financial aspects must be observed. 
India ought to endeavor to lead the world in setting 

up and showing capability in the field of sciences and 
in addition in the advancement and utilization of 
science with moral values. Try to publish more 
number of individual contributions to SCI journal 
publications. By taking these initiatives definitely 
India will become role model for different nations. 
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