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Abstract

System of innovation as a framework in the field of Science & technology plays an important role in linking national,
regional, sectoral and technological innovation to understand development and competition in firm or in particular
technology, here National Innovation system (NIS) is discussed. And based on NIS, this paper basically focuses on finding
various actors, institutions, system which leads to electronic sector development in India as an emerging technology with
best assurance. For that various literature, surveys, articles and reports are considered and then graphical analysis is done.
Based on the graphical analysis it would be easy to do future research and development in this sector.
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Introduction

The most significant mania now days which is being seen in the
field of innovation is that innovation is basically a cooperative
activity and takes place within the wider context of system.
And, this immense system is now coined as ‘the innovation
system’ and the accomplishment of innovation is resolute by
way the innovation system builds up and functions. As per the
conception of IS the way to innovation process is the way of
flow of information alone and also among enterprise, peoples
and institutions is taking place. The Electronics sector what is
seen today is a dominant player in the economy and become
globalised industries in the world. Today, it become a strategic
enabler and can founds its application in all the services, which
can be Internet as Internet of Things (IoT), telecom, engineering
industries, aviation, energy, banking services.

Here in this paper the main focus is on National Innovation
System (NIS) and based on that there is study on how
development of electronics sector taking place in India is
analysed and going to see different actors, institutions, their
networks, how interaction going on and various functions of
that.

Literature Review

This section considered an extensive literature review about:
NIS, Electronics Sector development in India as theoretical
framework.

Innovation system: In today’s scenario, the use of Innovation
Systems in form of theoretical framework is tremendously
increasing in the developed countries by various research
scholars” articles at different levels of maturity'.
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Innovation systems (IS) theory is a concept which starts from
the basic point that the firm or the entrepreneurs cannot innovate
alone, but the innovation take place in the perception of full
system. But in particular, different actors, institutions, and
technologies al have to analyse each other jointly with co-
operation”.

The innovation systems approach has been applied at National
level®, Regional level®, Sectoral level’ and Technological level®.
Now a day there is International Innovation System, but here
NIS will be centre of attention’.

National Innovation Systems: definitions: A NIS has been
defined in various ways by different scholars, some of them as
follows: i. “ .. the network of institutions in the public and
private sectors whose activities and interactions initiate, import,
modify and diffuse new technologies.”™. ii. .. the elements and
relationships which interact in the production, diffusion and use
of new, and economically useful, knowledge ... and are either

located within or rooted inside the borders of a nation state.”.

113

iii. “... a set of institutions whose interactions determine the
. . . 10
innovative performance of national firms.”"".

The NIS as methodological approach has been given importance
because of three important factors in term of technology: i.
increasing use of approaches of systems; ii. recognition of
importance of the knowledge in terms of economics; and iii.
growing number of institutions involved in knowledge creation
and circulation'"'%,

Major elements of NIS can be seen and identified in Figure 1,

followed by Figure-2 illustrates particularly the institutions,
technologies, and incentives and linkages in the NIS.
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Implementation/
Learning OQucomes and Changes :

Implementation of strategies. policies and
programmes should include feedback
mechanisms

Ability to learn and ability to take comective
measures are imperative for building
technological capabilities and imbed
innovation dymamics in industrial and

socio-economic development

Learning cutcomes could lead to different
types of socic-economic changes —
orective, adaptive, evolutionary, modifying,
and so on (Transformation/ Regressive)

Concaptual Framing

Ideas, policies need to be linked
to a conceptual framing of how
economics and politics play out.

Incentives:

Appropriate incentives to
institutions lead to
co-evolutionary dynamics

between institution, technology,

and knowledge preduction by
linking economic and
non-economic agents.
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Institutions, Technologles, and
Knowledge:

Meed strong interaction, linkages,
synergies, and co-ordination to achieve
maore efficient innovation system and
higher level of technology accumulation

Figure-1: Key Essentials of NIS'".

Infrastructure:

Science & Technology,
Intellectual Property Rights,
Government Policy, ICT, and
S&T Culture.

Investment:

R&D Expenditure and
Government R&D Support,
Venture Capital, and FDI,

Efficient or Inefficient
National Innovation System

Relations and
Linkages:

University-Industry Linkages,
Public R&D and Industry,
Globalisation of MNC R&D,
Transnational Networks.

Knowledge and Talent:

Education and Human
Resources development, and
Labour Flexibility.

Figure-2: Link between Infrastructure, Investment, Knowledge Transfer and Technologies in NIS'.

Electronic Sector development in India: The Electronics
Industry in India began its journey around mid-1960s with
direction on the way to defence and space technologies by the
central government, and then during the period 1960s to late
1970s, the defence sector was the primary focus area for India’s
electronics sector. After that 1980s saw the birth of India’s
consumer electronics market with the development of
televisions and telephones. Since mid-1991 onwards extensive
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economic and structural reforms have been carried out in India
with major emphasis on facilitating external trade and boosting
efficiency and domestic firm productivity'’. The evolution of
Indian Electronic sector can be seen in Figure-3.

Development Electronic sector in India is very high because of
its Growing demand, Attractive opportunities, Policy support as
FDI which is up to 100% allowed in the electronics hardware
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manufacturing sector, and others such as M-SIPS (Modified Report, 2016) and 3.5% of the global electronics market by

Special Incentive Package Scheme)'*"”. India. Present situation of India shown in Figure-4, its whole
market expansion in Figure-5, and followed by categories of

In today's scenario India's electronics sector in market expected Indian Electronic Sector in Figure-6.

to rose from USD 70 in 2015 to USD 400 in 2020 (IBEF

+ Increasing penetration of high-end
electronics products such as High
Definition TVs (HDTVs), LCDs,

+ Sharp decline in LEDs, and tablet

custom tariffs - T
- Continuous and rapid - Signing of WTO-FTA s el B o
industry growth agreement in 1997, Electronics (2012) and setting up of
. Developments in colour wherein India National Electronics Mission
TVs committed to complete + Proposed Mandatory digitisation of
. Closed market . Advent of computers elimination of all cable TVs by 2014
- Developmentin and telephone custom duties on IT + Public-Private partnership for
transistor radios, exchanges in 1985, Electronic System and Design and
black and white TVs,  followed by digital Manufacturing (ESDM) ecosystem
calculators etc exchanges in 1988 in aerospace and defence, 2014
«  Cumulative FDI inflows into the
electronics sector during April
2000-September 2015 reached
USD1.53 billion

Figure-3: Evolution of Electronics Sector in India'*"*.

High prorty M R :
China 2003 China 2006 |
Russa (2000 |

~Russia (2010)
India (2011)

GRDI
priority

Low priority

Figure-4: Electronics Sector Scenario in India'®.
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/7 By 2020, the electronics market
A CAGR: 41.7% 400 in India is expected to increase
A e = with 2 CAGR of 41.7 per cant 1
= USD400 billion from USD70
billion in 2015

FY15 FY20E
USD Billion

X%’s By 2020, the LED market in

Promotion of LED products to CAGR: 204.1% India is expected to expand to
boost demand / - USD35 billion from USDO0.41

billion in FY 16"
041

FY16~ FY20E
uUsSD Billion

CAGR: 59.4% 200 By 2018, the number of DTH
Digitisation to drive growth in = subscribers in India is expected
DTH market 78.74 to rise to 200 million from 78.74
million in FY16*
FY16~ FY18E
Million i e o L o e e e i i i e e et
By 2020, the semiconductor
Rising demand and availability CAGR: 29.4% S8 edas'g“ "m'“'i"at “;::'a. o
of talent to boost growth in the e xpactad i,
semiconductor design market 14.5 CAGR of 29.4 per cent to
USD52.58 billion from USD14.5
billion in 2015
2015 2020E

UsSD Billion

CAGR: 12.13% 5 By 2019, the television industry
. —— 16.0 in India is expected to expand
Rl st g aat A ket 10.1 to USD16 billion from USD10.1
billion in 2015
2015 T 2019E
cacr: 107%
SHLALE By 2020, demand for telecom
Rising teledensity in the —_— 30 5 g et
muntrr?is leading to higher 20 eqqu.m'nent in India {s_axpected
demand for telecom equipment to rise to USD30 billion from
USD20 billion in 2015-16E
FY16E FY20E

USD Billion 13.14
Figure-5: Market expansion of electronic sector in India ™.
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Figure-6: Rip of Electronics Sector in India'>',
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Analysis of Development of Electronic Sector in
India Using NIS

Analysis: As here National Innovation System (NIS) is used for
analysing, firstly starting with actors or key players since many
scholars have emphasized that they play very important role in
promoting creation and dissemination of knowledge, product
and so. A key focus is here on the Research &Development
(R&D) of Electronics sector, which basically guides to
innovative products. R&D as an integral part of Electronics
ecosystem has been recognized by NIELIT and also ropes the
entire R&D activities chain all over the country'®. Then there is
focus on different policies, strategies and stack holders and even
different sectors of electronics in India as Figure-7.

There are various key players in Electronics Sector, but some of
the key players are: BEL (BHARAT ELECTRONIC LIMITED)
which meets the needs of Indian defence services; VIDEOCON
as 31 largest consumer durables manufacturer in India, followed
by LG as 2™ largest and after that SAMSUNG; then HCL as
one of leading IT company having offices in 31 countries;
MOSERBAER as world's largest company in the optical storage
media segment; FLEXTRONICS; CENTUM; JABIL which
offers PCB (Printed Circuit Boards), inclusion amalgamation,
and repair and distribution services with in-region.

There are various remarkable trends in Electronics sector which
are Industrial electronics, Consumer electronics, Computers,
components,

Electronic Strategic  electronics, e-waste
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management, major source to provide employment and others.
In Figure-8 there is analysis on strong demand and policy
support.

Consumer electronics

M Elecironic components

W industrial electronics
Computer hardware

B Communication & broadcast

M Strategic electronics

Figure-7: Different sectors of Electronics Sector in India'”.

Here policy mechanism focuses on FDI, Electronic
Development Fund Policy (Dec 2014), Intellectual Property
Rights, EPCG scheme; EHTP scheme, relaxation on custom
duty and central excise M-SIPS and various others. There is
focus on NATIONAL ELECTRONICS POLICY 2012 ' which
is shown in Figure-9.

G . Poli it | i Increasing
rowing demand olicy suppo nnovation investments
Higher real Setting up of Expanding _
disposable EHTPs, SEZs, production and Inflow of FDI in
—  incomes, easy — favourable FDI m distribution — sector
consumer credit climate facilities in India
Falling prices, Inviting Increasing Drivin Resulti Increasing
increasing liberalisation, 8 Increastgq R&D esding domestic
—  penetration — tariff relaxation — aciily - investment
Growing National Policy on Providing support Expansion by
consumer and Electronics and to global projects existing big
: - National Electronics from India companies in the
industrial base
. — Mission - L sector
Figure-8: Analysis on strong demand and policy support13’l4.
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Figure-9: National Electronics Policy 2012 .

VWertical-wise distribution of R&D centers in India
(2015)
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Figure-10: R&D distribution in India vertical-wise'.

Stakeholders in Electronics Sector value chain in India'® see
Figure-11.

Indian
Government

Educational
& Research

Private
Sector

Figure-11: Stakeholders in Electronics sector'®.
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We have different universities and government research centers
which plays important role in patent publication and innovation
of electronics sector India as :- from Science and R & D as:
CSIR, DRDO, G,H.R. Labs and Research Centre etc., From
Applicants based Institutes and Universities:-IIT (Collective),
Janardan Rai Nagar Rajasthan Vidyapeeth (Deemed)
University, [ISc Bangalore, Sandeep Foundation’s Sandip
Institute of Technology & Research Centre and many more.
Foreigners as:- Qualcomm incorporated, Philips N.V., Ericsson
(PUBL, Samsung Electronics Co. Ltd etc..).

Overall analysis is shown in Figure-12.
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Figure-12: Overall Analysis.

Issues and challenges: Various challenges and issues which
comes into picture during analysis as: the improvement of
efficiency, reliability, safety and lifetime, as well as the
reduction of costs. Beside this there is another challenge that is
the existing gap between fundamental research & claim. There
is also poor integration among lab firm, because of lack of
skilled manpower, which could provide better linkages between
the domains of commerce and technology. Besides this, high
Electronics products manufactured costs for acquisitions of IPR,
lack of human and policy capacity, infrastructure and capital
mechanisms are nearly non-existent. And lastly Safety, Health
and Environment (SHE) risks to consumers and the public need
to be addressed while commercializing product of Indian
Electronics Sector.

Conclusion

While doing analysing it can be observed that, in India,
industries which are based on Electronics sector are going to
emerge as a foremost actor. It can also seen that the actors as
universities which are basically the main knowledge production
source, then there are research centres and government labs, and
while talking about patenting the public research labs plays
leading role. The sector which is private has also shown great
prospective and had great future. Recently, India for FDI has
emerged as one of the major destinations, followed by R&D
alliance, voyage of knowledge workers, linkages between
institutions national as well as international, collaborations of

International Science Community Association

inventors, and technology transfer. Besides all above, there
should also be focus on Ethical, Legal, Social and
Environmental issues.

References

1. Arocena R. and Sutz J. (2000). Looking at National
Systems of Innovation from the South. Industry &
Innovation, 7(1), 55-75.

2. Fagerberg Jan, Mowery David C. and Nelson Richard R.
(2005). The Oxford Handbook of Innovation. Oxford
Handbooks - Oxford University Press.

3. Freeman C. (1995). The National System of Innovation in
historical perspective. Cambridge Journal of Economics,
19, 5-24.

4. Cooke P., Uranga M.G. and Etxebarria G. (1997). Regional
innovation systems: Institutional and organisational
dimensions. Research Policy, 26(4-5), 475-491.

5. Malerba F. (2002). Sectoral systems of innovation and
production. Research Policy, 31(2), 247-264.

6. Bergek A., Jacobsson S., Carlsson B., Lindmark S. and
Rickne A. (2008). Analyzing the functional dynamics of
technological innovation systems: A scheme of analysis.
Research Policy, 37(3), 407-429.



Research Journal of Recent Sciences

ISSN 2277-2502

Vol. 6(8), 23-30, August (2017)

7.

10.

11.

12.

Twomey P. and Gaziulusoy I.A. (2014). Review of System
Innovation and Transitions Theories Concepts and
frameworks for understanding and enabling transitions to a
low carbon built environment. Working paper for Visions &
Pathways project.

Christopher Freeman (1987). Technology Policy and
Economic Performance: Lessons from Japan. Frances
Pinter, London.

Lundvall B-A. (1992). National Systems of Innovation:
Towards a theory of Innovation and Interactive Learning.
Printer, London.

Nelson R.R. (1993). National Systems of Innovations: A
Comparative Analysis. OUP. Oxford.

Muchie M. (2008). Evolutionary Economic Theory and the
National Innovation System Perspective for an Integrated
African National Structural Transformation, Lecture 20. 1-
31. https://smartech.gatech.edu/ bitstream/
handle/1853/44146/GA2008%20Lecture%2019.pdf.01/12/2
01e6.

Patel P. and Pavitt K. (1994). The Nature and Economic
Importance of National Innovation Systems. STI Review,
OECD, Paris, 14, 9-32.

International Science Community Association

13.

14.

15.

16.

17.

18.

Res. J. Recent Sci.

IBEF  (2016). Consumer Durables. Electronics.
https://www.ibef.org/download/Consumer-Durables-
January-2016.pdf. 01/12/2016

IBEF (2016). Electronics. https://www.ibef.org/
download/Electronics-September-2016.pdf.01/12/2016.
IBEF  (2016). Innovation &  Patents.  https://

www.ibef.org/download/Innovation-and-Patents-
November-20161.pdf. 01/12/2016.

EY and FICCI (2015). Study on Indian electronics and
consumer durables segment (AC, refrigerators, washing
machines, TVs). http://www.ey.com/Publication/
vwLUAssets/EY -study-on-indian-electronics-and-
consumer durables/$FILE/EY -study-on-indian-electronics-
and-consumer-durables.pdf.01/12/2016.

National Policy on Electronics (2012). DST. Government
of India.

Dhoot P.N. (2012). Electronic Industry in India. President,
Videocon Group. iesaonline.org/microsites/
visionsumit/12/Presentation/VS2012_PNDhoot.pdf.



