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BACKGROUND

This discussion paper “Innovation and Intellectual
Property in India’s ICT Sector” consolidates and
provides a perspective on the key insights from a
roundtable discussion held on 9th of March, 2018 at
Ahmedabad. Representatives of several stakeholders
critical for innovation in a globalising economy
- government, industry, industry associations,
academia, legal fraternity and bilateral organisations
– participated in the discussion.
The purpose of this paper is to summarize the
discussion at the roundtable and highlight the
perspectives of different stakeholders with respect
to Intellectual Property (IP), in particular patents,
and innovation in the Indian ICT sector. This is
done in the context of developments relating to IP
and innovation in the Indian economy as a whole,
across sectors. However, the paper does not provide
a comprehensive analysis of relevant issues with
regard to innovation and IP in India’s ICT sector. It is
hoped that this preliminary effort would initiate a
meaningful discussion on the relationship between IP
and innovation at various levels across stakeholders.

Approach
The term ‘innovation’ can be defined in a variety of
ways. Irrespective of the definition used, it is widely
recognised that innovation in any nation is quite
a complex phenomenon. The scope of innovation
and the underlying processes can vary significantly

across sectors. For example, the innovation process
varies across sectors in terms of the role played
by different stakeholders, importance of science,
use of IP, etc. Given this complexity, we decided to
focus the stakeholder discussion on one of the most
crucial sectors of India’s economy - the Information
and Communications Technology (ICT) sector.
ICT constitutes the digital backbone of the Indian
economy and its adoption has enhanced productivity
in almost all sectors of the economy. Consequently,
innovations in this sector can have a widespread
impact and enable growth in various industries.
While there exist several approaches to analyse
the innovation economy, we use the most popular
framework of National Innovation System (NIS) to
organise the stakeholders’ discussion. The concept of
NIS was developed to explain the differences in the
innovative performances of nations. NIS characterises
a system of interacting agents – firms (industry),
universities (including research institutions) and
government agencies – that are involved in the
development and commercialisation of science
and technology. These interactions encompass
technical, commercial, legal, financial as well as social
transactions. Given this, the differences in innovative
performance across nation states are ascribed to the
differences in the way institutions combine/interact
to generate, improve and diffuse new technologies,
i.e., innovations.
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CONTEXT: INDIA’S
INNOVATION PERFORMANCE
IN A COMPARATIVE
PERSPECTIVE
To set the context and help create a background
for the discussion on IP and the major role of ICT
in innovation, select data on India’s innovation
performance in a global perspective were presented.

Indicators for Innovation – Inputs and
Outputs
A country can be evaluated in terms of innovation
on the basis of the Global Innovation Index (GII)
which aims to capture the multi-dimensional facets
of innovation and provide the tools that can assist
in promoting long-term output growth, improved
productivity, and job creation. The GII relies on two
indices: the innovation input sub index and the
innovation output sub index. The output sub index
score (innovative outcomes within the economy) over
an input sub index score (innovation related activities
of the national economy) shows the efficiency ratio
which in simple terms indicates how much innovative
output has been generated by an economy for its
innovation related inputs .
GII captures ICT as an essential component of
infrastructure - one of the 5 major pillars of the
input sub index (see Annex 1) which focuses on the
activities enabling the national economy. The other
input pillars include: human capital and research,
institutions, business sophistication and market
sophistication whereas the two output pillars include:
knowledge and technology outputs and creative
outputs.
Table 1 shows the ranking and the efficiency ratios
according to the Global Innovation Index of the
leading world economies which are among the world’s
top 10 leaders in R&D investment in comparison to
India. The efficiency ratio in the table indicates that
India’s efficiency ratio is competitive. However, the
rankings suggest that there is scope for improvement
with regard to the input pillars, especially “human
capital and research” and “infrastructure”.
Table 1 Global Innovation Index Ranking and Scores
Country
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Rank

Efficiency Ratio1

India

57

0.65

Germany

9

0.83

China

17

0.92

United States
of America

6

0.76

R&D expenditure – A Critical Innovation
Input
Worldwide, R&D efforts are seen as one of the most
important inputs for innovation. According to the
Economic Survey 2017-18 by the Ministry of Finance,
Government of India, the percentage of India’s Gross
Domestic Product (GDP) spent on Research and
Development (R&D) per year is relatively low, compared
to other nations (Table 2). The expectation was that
with economic liberalisation and strengthening of
the Indian IP regime, R&D expenditures would see a
significant increase, especially of the private sector.
But that has not happened.
Table 2 GDP spending (%) on Research and
Development
Country

% of GDP spending on Research
and Development (2017-18)

India

0.7

Germany

2.9

China

2.1

United States
of America

2.8

With regard to the research workforce as well, India is
far behind other nations: the US has 4,313 researchers
per million population and China 1,205 researchers
per million population, Germany 4893 while the
estimate is only 216 for India. This also translates
into fewer publications and less patents registered in
India.
Further, the R&D efforts are still predominantly
undertaken by the public sector in India. The
Economic Survey 2017-18 indicates that three fifth
of India’s R&D expenditure stems from the public
sector, majorly from the Central Government and
points out that increased R&D from the private sector,
state governments and from universities would
be required to achieve a positive impact on India’s
economic development. This suggests that two major
constituents of the NIS – private sector firms and
universities – should be more active in the realm of
R&D to foster the innovation system.

Creating Innovation in ICT
India has seen a phenomenal growth in the ICT sector
during the last few decades. Within the sector, crucial
innovations are being developed. The ICT sector has
helped build India’s image as a global IT player and
the Indian ICT sector revenue is expected to amount
to USD 225 billion in 2020.
Further, the flagship project of Digital India is
expected to create a GDP value of one trillion USD by
2025- thereby augmenting various social economic
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prospects and creating five to seven million jobs by
2025 as per the Government estimates. However, there
are various challenges with regard to infrastructure,
access and technological readiness which impact the
overall innovation in the country as well as the socioeconomic impact of such policy initiatives.
In this respect it is important to understand the gaps
in digital infrastructure and internet penetration.
•

Digital Infrastructure: According to the Global
Competitiveness Report 2015, India ranked
114th on this parameter. Digital Infrastructure
is critical for enabling business agility i.e. ability
to rapidly respond to the changing needs of
business and powering user experiences. Due
to the lack of infrastructure, as per the Global
Competitiveness Report 2017-2018, India is
also one of the world’s least digitally connected
countries which adversely affects its ability to be
globally competitive.

•

Internet Penetration: The internet penetration
rate in India is only 27 per cent, which is very low
in comparison to its global peers. Further, only
about 15 per cent of the population have regular
internet connectivity (refer to visual Annex 3).

While the telecom infrastructure has grown rapidly
and cell phone penetration has gone up in recent
years, the above factors point towards the probable
reason for constraining growth of domestic market
for innovation in the ICT sector. Further, the National
Innovation System is also impacted by the above trends
(e.g., in R&D expenditure, number of researchers) and
challenges and underline the relevance of a holistic
perspective in which intellectual property rights (IPRs)
need to be seen and acknowledged as an essential
driver for India’s development towards an innovation
economy. Appropriate IPRs can create incentives for
more investments in R&D and other activities for local
innovation and on-site value addition but they cannot
substitute for many other factors that are essential for
market creation.

INCREASING THE
MANUFACTURING VALUE
ADDED
ICT, and in particular telecom, is growing rapidly and
there is a possibility that mobile telephony would
soon contribute equivalent to 8.2 per cent to the
Indian GDP by 2020. This industry has undergone
tremendous growth over the past few years and
stands as the second largest telecommunications
market in the world after China.
At the same time, this industry is also important for
India’s growth and successful implementation of

various government initiatives. However, India is
still lagging behind in terms of R&D and innovation,
indicating only very limited on-site value creation
in this sector. This trend is supported by data of the
Ministry of Commerce which shows that the mobile
industry between 2012 and 2017 has witnessed a
stable growth of 1.87 per cent per year. (see Annex 4).
According to the Intellectual Property India Annual
Report 2014-15 , the investments in India in electronic
manufacturing, including telecom, i.e. the mobile
handsets and network equipment industry, are very
low; India is still majorly importing and assembling,
instead of manufacturing. This lack of investment
indicates an imbalance if one considers the findings of
a report by IIM Calcutta et al. (2018), which reveals that
the Indian mobile handset market has grown faster
(14.1 per cent in the last five years compared to the
global average of 4.1 per cent occupying 14 per cent
global market share). While there is a high demand
for mobile handsets leading to high competition and
decrease in price over time (being lowest priced in
the world), this industry essentially thrives on imports
and assembly , hence only generating a very low
manufacturing value added.
However, manufacturing is a critical prerequisite
for a successful economic transformation and rapid
economic growth. In case this stage is leapfrogged,
i.e. if “premature deindustrialisation” becomes the
modus operandi in light of the high demand for ICT
solutions, the economic implications on India’s R&D
performance would be negative. In consequence, by
not seizing the benefits of this development process,
also the creation of high-skill employment and
thereby socio-economic impact would be affected.
More importantly, lack of growth of manufacturing
in India, despite the rapid growth in demand, creates
a situation wherein the incentives to generate IP for
the growing telecom market and embedding it in
the handsets, both through hardware and software,
get reduced. In the process, the ability of Indian IP
generators to become part of global manufacturing
networks in the telecom sector also gets adversely
affected. The discussion brought out the emerging
role of the Phased Manufacturing Programme (PMP)
of the Government of India, which seems like a useful
initiative to bring critical telecom manufacturing
into India. To complement the PMP, policy changes
have also been made in the areas of trade policy and
standards (See Box below). It remains to be seen if it
will help make India an essential part of the global
production networks in this sector and by extension
participate in global technology networks as well. If
that happens, the role of IP driven innovation would
also increase, and India would be able to participate
in these networks through technology intensive
activities.
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Incentivising Innovation within Corporates in Germany
Germany provides an example of useful reward system for IP creation and use. Germany’s economic
performance is strongly underpinned by patents, translating into a very high ratio of high-technology and
innovative products in its manufacturing output. Such a situation is fostered proactively at the business,
rather than government level. Employees are entitled to receive ownership and financial perks for creating
innovation for their employers - in alignment with the Employees Inventions Act, 1957. The act sets rules
for classifying inventions in various categories making it compulsory for the employee to report about the
invention to the employer. The employing entity in turn can claim rights in the invention within specific
time if it complies with certain duties including payment of compensation to the inventor. This is only
one example on how Germany has worked at all levels to encourage innovation. According to the Federal
Ministry of Education and Research, Germany’s goal is to translate good ideas quickly into innovative
products and services. To achieve this goal, Germany has taken various initiative such as the abolition of
(high) tuition fees to attract more of both national and international students with diverse ideas. Germany
is in the top 10 countries devoting large percentage of economic output to research and development
creating new innovations. The combination of investment in research, a conducive educational system,
an innovation process that creates incentives for employers and employees to focus on innovative ideas
results in large number of and new innovations per capita and puts Germany in the top 10 of The Global
Technology Index.

STAKEHOLDER PERSPECTIVES
In the context of the above discussion on the National
Innovation System, emerging patterns of innovation
activity in India and the growth of the ICT sector,
we now summarise perspectives shared by the
participating representatives of various stakeholder
groups: (a) ICT and ICT related enterprises (users,
technology providers, suppliers) both in the public
and the private sector; (b) universities or higher
education institutions (HEIs); and (c) government
agencies including research institutions.

Industry Perspective:
Evolving ICT hub

Gujarat

-

A detailed empirical exercise might bring out more
insights into the functioning of the industry-academia
linkages in the ICT sector. As of now, we know very
little about such interactions at the regional and
national level for ICT as well as other sectors. A more
systematic data collection may not only help us
understand the drivers of such interaction but also
provide inputs on the role of IPRs.

Perspective:
Policy
an Government
Initiatives and IP Creation in the Indian
Economy

The representatives of Gujarat industry painted a very
positive picture of the interactions between various
constituents of the regional innovation system, a
sub-system of the “National Innovation System”. On
the basis of some anecdotal evidence they argued
that local corporates, higher education institutions
and public research institutes interact vigorously
for innovation. Evidently, in the State of Gujarat, ICT
constitutes a major part (60 per cent) of the SME
industry and the state is becoming a hub for high
technology with an ecosystem that triggers on-site
value creation. It was suggested that according to
the statistics available with the industry association,
several ICT firms in the state are graduating from
being service providers to domestic manufacturers.
Firms are not only engaged in technology intensive
space industry but also chip manufacturing
for smartphones. Further, it was added that
various research papers are being published as a
consequence of close collaboration between industry
and academia. Apart from this, the Government of
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Gujarat is actively promoting start-ups for innovation.
The presentation did not provide any information on
the use of IP in the Gujarat’s ICT sector.

It was pointed out that India is not as active in
creating IP as some other emerging economies. The
total number of patents filed in India (2016) is 45,000,
which is much less than that of China - leading
the rank with 1,250,000 in 2016. However, it was
highlighted that while China’s performance in terms
of quantity is strong, the quality of all the patents
filed is not necessarily high. It was argued that the
novelty threshold for filing patents is lower in China,
especially for the utility patents. As a consequence, a
comparison of patent filings across countries can be
problematic. Patent filing is affected by a complex array
of parameters including regulation and incentives
provided by means of policies. An understanding of
the differences in contexts is, therefore, necessary to
make any meaningful comparisons.
As of March 2017, the World Intellectual Property
Organization (WIPO) stated that India is emerging
as a leader in frugal and demand-driven innovation
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among various countries across the globe. This
observation suggests that India has potential and
scope for innovation which is yet to materialise.
Efficacious Government initiatives may be required to
exploit this potential. In this context, various schemes
by the Government of India for increased innovation
and IP creation were mentioned. However, it was
pointed out that most of the SMEs find it difficult to
protect their IP given the high cost involved in such
protection. This is particularly true for international
filings which is a necessity for the companies to
become globally competitive. Although the IP filing
has picked up in India, applications from Indian ICT
companies comprise a relatively small fraction of the
total applications filed at the Indian Patent Office.
Similarly, although the situation of international
applications by Indian owned companies has
improved, the number of applications filed are
significantly less than those filed by top filing
companies in other countries.
Acknowledging the potential India has and the need
for IP protection, it was highlighted that the central
government has introduced IP protection schemes
to facilitate patent filing for start-ups and promote
awareness and adoption of IP rights. Under these
schemes, the fees for the filing of patents, trademarks
or designs, that a start-up may file, are borne by the
Government8. In this regard it was underlined that
the Chinese government has been providing such
support and subsidies to file patent applications for a
long time. In India, the so-called SIP-EIT (Support for
International Patent Protection in E&IT), is one of the
schemes which has been initiated by the Department
of Electronics and Information Technology (DIETY)
for providing financial support to Micro, Small, and
Medium-sized Enterprises (MSMEs) and startups
for strengthening their competitiveness through
innovation and its protection. It would be useful to
analyse the efficacy and use of these schemes.
Moreover, recognising the importance of harnessing
the value of IP and the need to move up the value
chain in the ICT sector, DIETY has supported other
initiatives that provide financial support to academic
institutions and industry bodies for conducting
workshops on IP awareness to foster competency in
the realm of IP.
The stakeholders also emphasized that it is important
to build a conducive business environment for filing
patents by those who are able to do so and who
have the adequate knowledge to create, file, and
commercialise IP. In this context a representative
of government highlighted the role and relevance
of government research institutions in India. The
achievements of National Research & Development
Corporation (NRDC), a Public Sector Undertaking
(PSU) under the Department of Science and

Technology (DST) were discussed. Over the years,
NRDC has licensed 4900 technologies, filed 1700
patents and signed 500 Memoranda of Understanding
(MoU) relating to technology cooperation. Out of the
total patent filings facilitated by NRDC, 63 per cent
were from research organisations (including CSIR
and other centrally funded organisations), 14 per
cent from academia and 23 per cent from individuals.
While it is obvious that the public sector can play an
important role in fostering R&D and IP creation, the
public sector R&D has been on the decline in recent
times. And the extent of commercialisation of this IP
is not known.
The other dimension of the role of the state is the
functioning of the courts for the IP related cases. The
legal experts opined that such capabilities are very
limited and corporates in cases of dispute prefer to
go to a limited number of courts, preferably those
located in of Delhi or Mumbai given that these courts
are perceived to have the capacity to deal with such
cases. It was affirmed that India, while in theory, has
a very good legal system, given this lack of capacity,
enforcement is quite poor and constitutes a major
barrier, especially for foreign investors. Alternate
dispute resolution mechanisms could provide a
suitable instrument to reduce the burden on judiciary.

Perspectives on the Role of Academia:
Embedding the Understanding of IP in
the Education System
All stakeholders agreed that academia can not only
play a key role in creating awareness regarding
the value of IP but also help build capabilities to
commercialise it. It was stressed that awareness and
capacity in the area of IP has to be built and fostered at
different levels of general and professional education
–and one should begin at the school level. It was
suggested that an innovation culture can only exist
if there is an IP culture. In this way, higher education
institutions can enable linkages between academia,
innovators and industry. One of the key issues raised
in this regard was, however, the lack of awareness
and respect for IP and its implications. Therefore, it
was proposed to include the topic of IP and standards
in school curricula as well as other educational
programmes. This will help in making people aware
and build capacity from a very young age. Academic
institutions can also help create capacity to deal with
IP related cases in the Indian courts, an area where
capabilities arguably are quite limited.
Moreover, IPR is a tool that enables transactions
between sellers and buyers of technology and
should be valued. Awareness for IP and its value
as a business asset is very crucial: an IP owner’s
perspective generally is commercialising its own
work and attaining maximum value out of it. For
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ensuring that IP is valued, the expertise of sufficient
IP professionals across disciplines is also required.
Hence, the relevance of specialised courses on IP
at a higher educational level was highlighted. In a
scenario where the purpose of standards and patents
- IP in general - is understood and appreciated, the
actual advantage of patents can be harnessed not
only by retrieving the cost of technology through IP
commercialisation but also earning profits.
According to representatives of the legal fraternity
in the discussion, India does not have a strong IPR
related capabilities even among the academics.
This can partly be traced back to the mindset of
researchers adopting a “publish or perish” approach.

Consequently, the evolution of IPs is slow because the
work is not protected before publishing. However,
the principal logic regarding IP is to “first protect then
publish”. Thus, a mindset change would be required
among academics.
At a larger level, to foster an innovation economy, a
global outlook is required, and initiatives taken by
industry, government and academia need to operate
synergistically. The case of Germany (See Box below)
provides a useful example of how initiatives taken at
different levels create incentives for innovation. With
such a system in place, acknowledgment of standards
and IP, market-driven models of IP transactions would
automatically follow.

Incentivising Innovation within Corporates in Germany
Germany provides an example of useful reward system for IP creation and use. Germany’s economic
performance is strongly underpinned by patents, translating into a very high ratio of high-technology and
innovative products in its manufacturing output. Such a situation is fostered proactively at the business,
rather than government level. Employees are entitled to receive ownership and financial perks for creating
innovation for their employers - in alignment with the Employees Inventions Act, 1957. The act sets rules
for classifying inventions in various categories making it compulsory for the employee to report about the
invention to the employer. The employing entity in turn can claim rights in the invention within specific
time if it complies with certain duties including payment of compensation to the inventor. This is only
one example on how Germany has worked at all levels to encourage innovation. According to the Federal
Ministry of Education and Research, Germany’s goal is to translate good ideas quickly into innovative
products and services. To achieve this goal, Germany has taken various initiative such as the abolition of
(high) tuition fees to attract more of both national and international students with diverse ideas. Germany
is in the top 10 countries devoting large percentage of economic output to research and development
creating new innovations. The combination of investment in research, a conducive educational system,
an innovation process that creates incentives for employers and employees to focus on innovative ideas
results in large number of and new innovations per capita and puts Germany in the top 10 of The Global
Technology Index.

OUTLOOK: KEY POINTS AND
WAY FORWARD
The multi-stakeholder discussion on “Innovation and
Intellectual Property in India’s ICT Sector” uncovered
a multitude of different angles and interpretations of
the term “innovation economy” applied to the current
economic scenario of the ICT sector and thereby
highlighted various complex dimensions of the topic
under discussion.
As suggested by the concept of the National
Innovation System, the vibrant exchange among
key stakeholders within the system (the economy)
is a prerequisite to develop and commercialise
innovation. Hence, bringing together different
stakeholder groups for this discussion was of policy
relevance and made practical sense.
The participants not only stressed the necessity of
increasing the capacity and awareness with regard to
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IP, especially patents, across different levels of (higher)
education, industries, legal systems and government,
but also emphasized the need to understand the
role of IP in a global context. Such an approach is
critical in order to be able to keep the focus on India’s
competitiveness internationally.
The success of government initiatives like Make in
India would depend on a variety of policy initiatives
that synergistically support local value creation
in the ICT sector. A conducive and collaborative
business environment which values IP and thereby
fosters R&D effort would be critical in sustaining
such efforts. Without domestic R&D and innovation
activity, the Indian ICT sector is unlikely to reap the
benefits of foreign direct investment and bilateral/
multilateral collaborations. In this context integrating
the National Innovation System with the global
innovation networks is crucial. In this endeavor India
can learn from other countries and enhance its global
competitiveness.
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ANNEX 1
Elements of Global Innovation Index – Scores and Ranks for India
Innovation Input Sub-index
(Selected Indices)

Score (0-100)

Rank (out of 127
countries)

Institutions (Political, Regulatory, Business)

51.4

92

Human Capital and Research

32.3

64

Education

26.7

114

R&D

35.9

32

Information and Communication Technologies (ICTs)

49.2

80

ICT access

33.2

106

ICT use

12.5

109

E-participation

76.3

27

Business sophistication

34.6

55

Knowledge Workers

31.3

83

Innovation Linkages

37.8

37

Knowledge Absorption

34.7

55

Source: Global Innovation Index (2018)

ANNEX 2
R&D Expenditure in Rs. Crores and Its Sources in India
Year

Public Investment in R&D
(per cent of nominal GDP)

Private Investment in R&D
(per cent of nominal GDP)

Total Figure (per cent of
nominal GDP)

2012-13

46886 (0.4 per cent)

27097 (0.2 per cent)

73983 (0.6 per cent)

2016-17

60869 (0.4 per cent)

43995 (0.3 per cent)

104864 (0.7 per cent)

Source: Transforming Science and Technology in India (2018)

ANNEX 3
India: Size of Telecom Market
Subscribers
(Dec 2017)

Mobile

Fixed Line

Total

Telephony
(Mn)

Subscribers 1167.44

23.23

1190.67

Broadband
(Mn)

Subscribers 345.01

17.86

362.87

Source: Telecom Regulatory Authority of India; Yearly Performance Indicators of Indian Telecom Sector (2017)
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331.3

327.5

316.4

558.7

237.4

424.3
192

354.4

653.3

752.7

ANNEX 4

Source: DGFT database, Ministry of Commerce, as illustrated in reference ‘ Mobile Telephony in India’ (2018)
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