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Introduction
This paper/article attempts to explain how India as a country needs to move from a
paradigm of Jugaad to one of systematic innovation. The present decade has been earmarked
as the decade of innovation and one of the biggest challenges before the country is how
to enhance the overall innovation output. The focus of this article is largely on innovation
in industry, and most of the examples are from the industrial context. But, the broader
context of innovation is very important even for distance education. Some examples are
taken from my book from ‘Jugaad to Systematic Innovation, the Challenge for India’ which
talks about the larger context of innovation in the country (Krishnan, 2010).

India: A Strong Base for Innovation
A look at some of the broad data and arguments in the popular press gives the impression
that India has quite a strong base for innovation. For example, many of the foreign magazines,
have been citing the fact that India is now on the ascendant. It is also being suggested that
India and China are overtaking the U.S. in the innovation race. Another oft-cited evidence
is that India has a world class software industry. There is a rapid growth in the output in
the software industry. India is also a favoured location for multinational Research and
Development (R&D). In fact a large number of global companies have Research and
Development centres in India. And these multinational companies account for almost half
of the U.S. patents which are awarded to inventors from India. The fact that these large
companies are investing in setting up R&D centres in India is in itself a suggestion that
India is a good location for R&D work.
India also has a strong public R&D system. There are many strategic R&D programmes
in areas like space, atomic energy, defence research and development, and so on. Some of
the significant technologies like missiles, nuclear bombs, satellites and combat aircraft have
emanated from these programmes. India has one of the largest Science and Technology
(S&T) workforces in the world. There exists a strong R&D network, like the CSIR, that has
recently been transformed into a “global innovation platform”. India also has great institutions
of higher education. The foreign press has also taken note of how it is more difficult to get
into an IIT than into some of the top universities in the United States.
There are several innovative companies in Pharmaceuticals (Dr. Reddy’s), Automobiles
(Tata Motors, Bajaj Auto), Automobile components (Bharat Forge), Biotechnology (Biocon),
etc. The share of R&D spending by the industry has slowly increased to more than twenty
percent and this steady rise in the spending on R&D by industry is considered to be a
positive sign in context of the extent of innovation that is happening in the country. A
product like the ‘Nano’ has featured globally on the front page of newspapers as an important
innovation heralding a new era in transportation. Some other innovations in India are:
•

Advance light helicopter (Dhruv): India’s first major high tech defence export, this
helicopter uses composite materials extensively and offers contemporary features at a
competitive price point and is on order by several air forces.
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•

Edge: The slimmest watch in the world launched by Titan.

•

Reva: The Electric Car that promises to be the harbinger of a new generation of ‘clean’
automobiles by using advanced energy management systems that optimise battery
use.

•

Mahindra Shaan: A unique crossover vehicle between a tractor and utility vehicle,
usable across the year thus giving farmers better utility.

•

Ethernet Transmission on Optical Networking (Tejas Networks): This technological
innovation allowed Indian service providers to use their networks originally created for
voice to provide data services and new services on telecom networks in India thus
benefiting millions of customers.

•

Avadis (Strand Life Sciences): Arguably the most powerful data analysis and visualisation
platform available to biologists globally.

India: Innovation Capability
An analysis of the aggregate data suggests that the innovation capability of India is perhaps
not as strong as expected. The picture is a little more complex. A closer look at the strategic
innovation programmes mentioned above shows that unfortunately not many of them
have spilled over in to the industrial sector. There is negligible commercial exploitation in
the private sector for non strategic applications of many of the technologies developed by
the strategic sector. And this is an interesting contrast to a country like Israel where a lot
of the strategic technology actually becomes part of industrial use. There have been persistent
problems in production, commercialisation and scaling-up of some of the technologies, for
example Light Combat Aircraft (LCA) which has been very successful as a technology
demonstrator has taken more than 25 years to go into commercial production. This suggests
that while India is good at developing some technologies it is not very successful in
translating them into industrial applications.
There are organisations like the CSIR which has a very large bank of U.S. patents and has
done admirably well in developing intellectual property in the international market. However,
the patent revenues from these are modest. Fig. 3.1 shows India’s R&D intensity. The
measure used to record treats R&D Expenditure as a percentage of GDP and as shown at
Fig. 3.1, India’s R&D expenditure as a percentage of GDP largely fluctuated from 0.8 to 0.9
over the last 20 years and has not gone beyond.

Fig. 3.1: India: R&D Expenditure as percent of GDP
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This is in sharp contrast to many countries in the developed world like South Korea, Japan
and even China. The graph (Fig. 3.2) shows China’s R&D intensity at 1.09 percent but
recent estimates suggest that it might have risen to as much as 1.5 percent.

Fig. 3.2: R&D Expenditure as a percent of GDP

In case of higher education, there is poor research output except in selected fields and a
few institutions. According to the observation made by government review panel “there
has been a complete neglect of research culture in universities”. Though the emphasis
tends to be on quantity not quality, even the top institutions in India perform poorly in
global comparisons. Recent study shows that the research productivity at IITs may be as
low as one-tenth of the top US schools. The Fig. 3.3 illustrates the number of papers
published.

Fig. 3.3: Papers published as per SCImago

China is at the top and India is closer to Korea in terms of research output. However,
Korea has a population of just about 60 millions as compared to India’s much larger
population. So, the output per capita on the research front is much lower in India. Another
problem is that even in areas where we have traditionally been strong, for example chemistry,
which has traditionally been high strength area for Indian academia and research institutions
the output of research is not keeping pace with the work.
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The following chart (Fig. 3.4) shows that from the year 1999 to 2003 we have 4.4% share
of the world publication in chemistry. This went up to about 5.7% in the year 2004 to 2008.
When compared with China (as shown in Fig. 3.5), which had 9.29% of the chemistry
publication in year 1992 to 2003, and this went up to nearly 17% in to the 2004-2008. So
the problem is that even in areas where India has been strong it seems to be struggling to
keep pace with a country like China, which seems to be much more productive on the
research front.

Fig. 3.4: India’s Share of World Publications
(Source: R&D Magazine, December 2009)

Fig. 3.5: China’s Share of World Publications
(Source: R&D Magazine, December 2009)
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A large number of multinationals are setting up R&D Centres in India but an important
issue related to this activity is that a lot of work may not be genuine R&D. It is debatable
if the innovations done by MNCs in India can really be categorised as advanced R&D
based innovation. Only a small number of the several companies operating in India actually
do innovations in cutting edge technology. They are largely engaged in software
development. Many of them, rather than doing very advanced R&D in India, use the
Indian centres for routine software development which supports the product development
programmes in their home country.
In the industrial sector in India, there are certain other problems which crop up. For
example, out of the R&D done by Indian companies, the pharmaceutical and automobile
industry account for more than 60% of the total industrial R&D expenditure. So our
innovation activities are largely concentrated in these two sectors. In pharmaceuticals it has
been quite proven by now, that it is very difficult to do cutting edge R&D as the time it
takes to come up with a new chemical entity and to take it to the market can be very long.
In the last 17-18 years since Indian companies started researching aggressively for new
molecules, we do not yet have a single chemical entity from India that has reached the
market. There is also evidence that in some of the more progressive companies like Ranbaxy,
the founders sold their stake a couple of years ago partly because they found that huge
investments were required to support the R&D programme were very large. In case of
some of the highly R&D intensive sectors like semiconductors and nanotechnologies research
activities are there but the commercial activity in the industrial sector in these areas is quite
limited.
The industry share of R&D spending is some distance away from that of the developed
countries. One of the problems in the whole scenario is that the dominant paradigm of
industry tends to be Jugaad rather than systematic R&D based innovation.

Innovation and Jugaad
Now, What is meant by Jugaad? Well, it is a pretty common phrase in north India. Very
specifically it means the vehicle which is shown in the picture below (Fig. 3.6). It is a kind
of transport vehicle put together with a lot of local ingenuity by people using local parts
and different things that put together makes it operational.

Fig. 3.6: Jugaad
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The good thing about Jugaad is that it is based on individual ingenuity. But there are
certain limitations associated with this. One of the limitations in context of the modern
R&D based innovation is that it has to be built on a strong scientific or engineering base,
because only then it is scalable, can be converted easily into production and made available
in large quantity with high quality and low defect rates. Moreover, it is also difficult to
solve complex engineering problems unless you have a strong scientific and technological
base. There is nothing wrong with Jugaad per se. But it is more craft than science. It is a
good skill, it allows one to respond quickly and come out with quick solutions. But unless
it is supplemented by strong science, technology and engineering capabilities, there are
certain distinct limitations associated with Jugaad. This is one of the problems facing
innovation in Inida in present times. This also gets reflected in some of the patent figures.
The graph (Fig. 3.7) shows the number of US patents, awarded to inventors from India
and China. Till 2005 India and China were getting around same number of US patents but
beyond 2005 China is seen moving on to a completely different trajectory.

Fig. 3.7: US Utility Patents
(Source: USPTO, 2008)

The Table 3.1 shows that out of the top ten Indian companies with maximum number of
US patents most of them belong to the Pharma Industry. The number of US patents
awarded to Indian companies over a 14 years period from 1995 to 2008, is less than 100.
And in contrast to this IBM, one single corporate, gets around 6000 US patents in a single
year. Clearly we are lagging quite far behind in terms of our industrial innovations output.
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Table 3.1: Top Patenters From India – “Indian” Companies
Company

# of US Patents(95-08)

Dr. Reddy’s

98

Ranbaxy

83

Dabur

37

Indianoil

33

Biocon

31

Orchid

28

Lupin

22

Wockhardt

19

Panacea Biotec

17

Sasken Comm.

16

The aggregate indices such as the innovation performance index compiled by the economic
intelligence unit shows that India is ranked only at 57. China is ranked one level below,
but interesting fact is that India’s projected rank in 2012 is up only by one position, i.e.
from 57 to 56, whereas China is actually projected to grow by 8 positions during the same
period (as shown in Fig. 3.8).

Fig. 3.8: Innovation Performance Index (EIU) 2007

Impact of Government Policy on Innovation Output
Unfortunately India does not seem to be on the right innovation trajectory as far as
enhancing the innovation output is concerned. Certain measures are being taken to address
this issue. The government has taken some steps. The Knowledge Commission was set up
to recommend policy changes to help India take better advantage of the knowledge
economy. The spending on the higher education has increased manifolds during the 11th
five year plan (2007-2012). The government has planned to launch new IITs, IIMs, IISERs
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and Central Universities. Many of these institutions have already started functioning. Special
grants are being given to the Indian Institute of Science and selected universities. The
government has formed a new innovation advisory council to give recommendations and
to take actions required to enhance the innovation output. On the industrial R&D side
there have been several schemes in the last decades including Technology Development
Board, the New Millennium Technology Leadership initiative, the Small Business Innovation
Research Initiative of the Department of Biotechnology. All of these provide financial support
in various forms to industrial companies that want to pursue innovation. One question
which naturally arises when one thinks about all these initiatives is that are these enough
or is there something more that needs to be done in order to drive innovation output.

The Innovation System
In order to make a significant impact on innovation output, it is important to take a
systemic view of how innovation happens. Innovation by companies is driven by three
factors. One is the kind of inputs available, for example right people, funding, knowledge,
infrastructure, and so on. It also depends on the incentive to innovate as no company will
innovate unless it gets some benefit out of it. In the industrial context this usually means
growth, profitability, access to new markets, and so on. The third important factor is the
capacity to innovate which includes the right organisational structures, the right systems
within the company, the right kind of processes and capabilities, which can enable you to
understand the market needs and come up with new products and services to meet these
needs. Over the last decades, it can be seen that the incentive to innovate has improved
and the benefits of innovation have become quite substantial. The companies that innovate
can grow and become more profitable. But there are still certain areas of concern.
The areas such as capacity to innovate as well as the inputs need to be strengthened in
order to create a strong industrial innovation system. There are a lot of entities, such as
academic institutions, research institutions, venture capital, incubators consultants, and so
on which need to be involved in the process of working together to create the required
innovational output. The incentive also depends on some aspects of government policy
such as intellectual property regime and its enforcement, tax breaks, competition policy,
industrial policy, and trade policy. It is important to understand what stands in the way
of Indian organisations innovating effectively.
There seem to be certain sociological and cultural factors that come in the way of Indian
organisations’ optimising their innovation performances. Some of these include poor team
work, enduring importance of upward hierarchical progression, people wanting to ascend
ladders rather than necessarily becoming experts in their field, a brahaminical attitude that
gives brainwork a superior position over physical work. This sometimes comes in the way
of people getting the hands dirty in innovation. There exist weak systems, lack of strategic
orientation and the resulting paucity of appropriate change paradigms. There are also
certain soft aspects like low tolerance of failure, lack of confidence in innovation capabilities,
a failure to positively reinforce the innovation efforts, and a strong need for control that
comes in the way of joint working with other organisations.
While innovation is really about a lot of experimentation and trying things out, fear of
failure can often mean that people do not want to experiment and try out new things.
Within a company there are several other barriers. Many times the going is good therefore
people do not feel the need to innovate. There is too much adherence to process and
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standardisation. Capabilities and mindset are aligned to sustenance rather than innovation,
there is an existing inability to quantify value, there is an inability to convince stakeholders
and customers. There is no formal system of reward and recognition for innovation.
Internal approval processes are too complex and there is a lack of knowledge on how to
measure innovation. There is also a lack of encouragement and motivation. There is a lack
of top management support and the companies are short term oriented. They tend to look
only at the next few months or quarters, whereas many innovation activities have a much
longer time horizon. So, we can legitimately ask - Is the situation all that hopeless or are
there steps which can be taken to mitigate this?

From Jugaad to Systemic Innovation
What should be the agenda to enhance the innovation output? In other words “How do
we make innovation work?” An agenda for change can be to move from Jugaad to systematic
innovation. This agenda has seven points. The first one is to create a critical mass of new,
innovative, technology driven firms. This has to be set up by new entrepreneurs, who are
not hamstrung by the past and are willing to try out new things. India has a huge base
of micro, small and medium enterprises. There is a strong need to enhance their
technological capability. There is a need to transform large enterprises. A new incentive
system for universities and other institutions of higher education should be created to
focus on innovation. Today the system doesn’t really reward academic institutions that put
more emphasis on Research & Development and Innovation. There is a continuous need
to enhance the process of dynamic reform of public R&D organisations, like Government
Research Labs. There should be a change in the structure of the government involvement
in supporting industrial R&D. Moreover, supportive societal conditions must be created
for industrial innovation. This is the broad country level agenda which the nation should
push. It also has to be noted that there are a lot of companies involved in innovative work
at the firm level and there is much to be learnt from them — on what steps should be
taken to enhance innovation.
The traditional challenges in technology and innovation management in India should also
be considered. In India, the focus has always been on learning to produce, producing
efficiently, improving production i.e., enhancing the output, improving the quality of the
products but the focus was never really on designing of new products and services.
Traditionally, technology management in India was more concerned with absorption of
imported technologies and development of local alternatives, e.g. for intermediates or
import substitution. The focus was more on adaptation of processes to local materials, for
example, high ash content in coal, high sulphur content in crude oil. The main emphasis
has always been on technology transfer, typically from laboratory to firm. The quest was
on development of new processes, particularly in industries with IPR issues, for example
pharmaceuticals.
But today things have changed. The markets grew at a fairly rapid pace for several years.
But after a period when the release of pent-up demand offered greater growth opportunities
markets in several products category are getting saturated. There are new opportunities
that require fresh thinking. The so called bottom of the pyramid that is, the customers,
who do not have high purchasing power, but nonetheless need products and services, is
growing attractively, but cannot be addressed with existing products, services or business
models. There are several national problems, such as education and health, which require
fresh thinking and simply can not be solved if we follow the same resources intensive
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models used in the past. Therefore, the opportunities for innovation exist almost everywhere.
Another important aspect that needs to be considered is what can be learned from successful
innovators. Take an example of an industry such as mobile services. Mobiles have expanded
so rapidly in the country that today we have one of the largest number of mobile phone
connections in the world. And all of this happened because of a lot of innovation by the
Mobile Services firms like the lifetime prepaid card, very low tariffs, and all this riding on
a supply chain which was outsourced to external vendors. Many of the new business
models that were followed enabled the mobile revolution to happen.
In the field of crafts, there are companies working with natural fibers, involving rural
artisans from all over the country. They are engaged in developing a wide range of apparels,
furniture and accessories based on these natural fibers. And now most of these companies
have gone into mass retailing. The business models of these companies have some interesting
features. For example, they have a non-profit part, which concentrates on artisan capability
development, and works closely with the government on enhancing skills. On the other
hand they also have a commercial part which looks at meeting market needs and coming
out with new products and services. There are organisations, like ‘Mother Earth’, who
have managed to marry both these models together and build a sustainable model where
they use the output of the rural artisans and have also succeeded in meeting the needs of
people in the urban markets. All such cases show that there is a huge potential in what
is called the business model innovation, which is categorised by a new way of configuring
a business and looking at different customers – how to provide value to them. This is a
whole new area which Indian organisations can exploit.

Business Model Innovation
It is very important to exploit the potential of the Business Model Innovation. A business
model is a conceptual framework describing how a company creates, delivers and extracts
value. The Business Model can be broken down into:
–
–
–
–
–

Who do we serve?
What do we provide?
How do we provide it?
How do we make money?
How do we differentiate & sustain an advantage?

Business Model Innovation arises from serving unmet or unsatisfied customer groups and
providing new or different benefits. In addition to this, it also arises from delivering value
in new ways and finding means of getting returns from this.
In the context of IGNOU also one can see the advantages of business model innovation.
When IGNOU went into the Distance Education mode it opened up a completely new
sector for providing education in the country. It was essentially a totally different model
from the way higher education was traditionally imparted in India.

Example of a Structured Innovation Process
In the Automobile industry, the Nano has been mentioned earlier, but precursor to the
Nano as far as Tata Motors is concerned was a product call the Ace. ‘Ace’ is a small one
tonne mini vehicle used for transportation of goods in small cities. How this innovation
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came about is interesting to know. The Tata Motors realised that there was a need for a
safe and comfortable ‘last mile’ vehicle to transport goods. What is the last mile?... Most
of our cities today are getting more and more congested. Big trucks and other vehicles
simply cannot enter the city streets and in most large cities they are also not allowed to
enter. For delivering goods to a final point, much smaller vehicle is required. Traditionally
this demand was met by three wheelers but they are very noisy, polluting and are also not
very attractive to look at.
Tata Motors recognised this opportunity and at the same time also realised that if they
came out with a four wheel vehicle instead of a three wheel one, it will enhance the status
of the owner. As the society becomes more sophisticated there is concern about aesthetics,
ergonomics and so on. The Tata Motors identified the user needs by a sophisticated market
driven process. More than six hundred customers like drivers, owners, end users, mechanics,
opinion makers, etc. were involved and were interviewed over six months. The company
tried to figure out from these people as to what they wanted to see in the new vehicle. And
it is interesting how they actually identified what some of these requirements were. For
example, a particular driver said, “If I have a four wheeler, then a better marriage proposal
will come.” It was interpreted that people were seeking a higher status and better acceptance
in the society. It was analysed therefore that if they could come up with a four wheel
vehicle that met the requirements they will get a good market for such a product. At the
same time they were very clear that it had to be very economical on cost. The management
decided that design to cost is critical and if the project did not meet the cost requirements
the whole project would be abandoned.
Tata Motors also brought in a number of other innovations in services, sales, support, and
also in terms of the kind of team involved in the project. They used very young engineers
who had a lot of sense of these new market opportunities, rather than people who had
been in the company for a long time. The results have been there for all to see. They have
sold more than five lakh vehicles on the ACE platform in the first 5 years since launch.
Moreover the learning from this programme really enabled them to build the Nano. The
learning from this is that innovation is facilitated when there is a structured process, where
different milestones in the innovation activities are well laid out, when it is known at each
stage how to decide, whether to go forward with the innovation process or not. This kind
of structured development process can be very useful in driving the innovation output.
Building a structured innovation process offers many advantages. It helps in guiding new
team members. It facilitates management of multiple projects and optimises the allocation
of resources across projects. It gives a clear message that not every project will reach the
market. Moreover, it also facilitates the diagnosis of potential problems in the product
development process.

Four Lenses of Innovation
The Tata ACE example shows that it is important to harness the four lenses of innovation
(Skarzymski and Gibson, 2008). First one is challenge orthodoxies and question dogmas
about what drives success. For example, in the old days, it was believed that the real
strength comes from hoarding all the knowledge and information with oneself. IGNOU
has taken a very courageous step forward by providing most of its course material as open
resources. This is what challenging orthodoxies and questioning dogmas is all about. Second
is harnessing discontinuities by spotting trends that could change the game. For example,
there are lots of changes happening in the purchasing behavior of people and this is
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driving the entire retail revolution in India. It is also important to leverage competencies
and strategic assets. For this one should think of an organisation as a portfolio of skills and
assets, not in terms of products and markets. Last requirement is to understand the
unarticulated needs of the customers. One of the biggest opportunities is to understand
what customers are looking for. For this you need to live inside the customer’s skin, and
watch the customer in his or her environment. This is also applicable in the context of the
learning environments of today. It can be noticed that students today seem to learn more
from social networks and a large number of other mechanisms rather than the traditional
text books and lectures. It is very important to use this change in behaviours in order to
do innovation more effectively.

Design-led Innovation
Another important element of innovation is how one can exploit design (Koshy, 2008). For
example, companies like Titan have used traditional architectural features like palaces and
Indian epics to craft watches that have been extremely popular in the market place. India
has a very strong traditional arts and culture which can be an effective basis for a lot of
innovation. Similarly, the one or two rupee coins being used today carry the Bharatnatyam
Mudras used very creatively. The Mudra used for a one rupee coin depicts the figure one,
and the one used on a two rupee coin depicts the figure two in Fig. 3.9. These were
designed by the National Institute of Design, Ahmedabad for the government. This example
highlights how Indian art and culture can be used to drive the innovative process. In other
words design-led innovation can be a very powerful source of innovation.

Fig. 3.9: Mudras on the One Rupee and Two Rupee Coins

Orbit-shifting Challenges
There are several organisations which have done extremely well in terms of pioneering
new ways of addressing problems but on a much larger scale than before, for example,
the Aravind Eye Hospital in Madurai. Just by scaling up to unimaginable levels the numbers
of cataract surgeries performed in a year they have been able to bring down the costs
considerably. They have an audacious goal to cure the world of unnecessary visual impairment
and have started by doing that in India. Therefore audacious goals can be great drivers of
innovation. These goals can be like manufacturing the slimmest water-resistant watch in the
world or revolutionising the personal transportation by producing a lower than one lakh
car as in the case of the Tata Nano or eliminating needless visual impairment across the
world as in the case of Aravind Eye Hospital. In other words, the top management can get
the whole organisation to move towards orbit shifting instead of just incremental innovation
by setting important and audacious goals for the organisations (Munshi, 2009). This is also
important because in the Indian context many of our organisations have traditionally been
quite paternalistic and this has constrained them from being innovative.
One thing which Indian companies have done successfully in recent years is to create an
innovation base through acquisition. An example is Moserbaer, a company in the CD
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business. Moserbaer holds 16.5% of the world’s global recordable optical media market.
It acquired OM&T BV, an optical technology and R&D subsidiary of Philips. This will
enhance the leadership position of Moserbaer in the next generation optical format race.
Another company which has done this very effectively is Biocon in the biotechnology
business. If the company lacks a strong innovation base it can acquire a company which
has already created that kind of an innovation base and it can be used as a platform for
further innovation. The whole idea in the innovation world today is to be open – to do
more collaboration work with other companies, acquire a company if required and so on.

Raw Materials for Innovation
Some other lessons to be learnt from the “management of innovation” literature are
mentioned below. The most important lesson is that ideas are the extremely important;
they are the raw materials which drive innovation. It is important to get everybody involved
in the innovation process. It is necessary to raise the ratio of people who see themselves
in innovators. It is important to give them training, time, tools and required space,
benchmark the numbers of people who submit the ideas or participate in innovations
events. It is also important to use the internet and intranet constructively. In order to
enlarge and enhance the innovation pipeline employees should be encouraged to ideate
around specific themes such as corporate challenges, customer problems and industry
issues. Give focused challenges to the company or to the organisation which can get people
to come up with new ideas.
The idea management literature very clearly shows that small ideas are very important. If
rewards are designed carefully a lot of people participate. Idea should be a central part of
work not something additional or further in position which is placed on them. It should
be made easy for people to submit ideas and these should be reviewed quickly. As part
of idea management best practices it is necessary to draw attention to what is important.
The critical areas in which ideas are being sought should be identified. The management
should help employees see beyond the obvious.
The second important raw material is experimentation. It should be remembered that
failure plays a critical role in innovation. One cannot innovate unless one is willing to fail.
Infact several important products, such as Nylon (a lab experiment that went wrong), Postit Notes (failed adhesives), two wheelers (TVS spectra failed, but Victor succeeded) succeeded
only because there were lots of failure earlier, and they learnt from the failures. Therefore
innovation cannot happen unless one is able to create a climate for innovation and
experimentation by creating infrastructure and providing resources for experiments. The
culture of innovation should be built in to the organisations. People should be given a little
slack time, for example companies like Google are well known for allowing their employees
to spend about 20% of their time on their own innovation projects. This can be an important
way of encouraging innovation.
It should also be noted that the managerial practices have an impact on innovation, depending
on their aligument with encouraging intrinsic motivation (Amabile, 1998). People should
be given interesting challenges to match their expertise and skills in creative thinking with
their jobs. They should be given freedom also. It is essential to set aggressive goals and
communicate them clearly. They should be given autonomy as regards how to solve those
problems.
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Appropriate resources must be provided – neither too many nor too little. Too little resources
dampen the spirit of creativity. Looking at the recent innovation records of many
organisations one can deduce that radical game changing innovation does not necessarily
need huge resources. For example, a scramjet engine was developed by the University of
Queensland by spending just two million dollars whereas NASA spent hundred million
dollars trying to create the same technology. The smartness with which the resources are
used that really counts. It is important to make sure that there is lots of diversity in the
teams, because increasingly it is found that innovation is actually done by a team and not
by individuals. The work group should be mutually supportive groups of people from
diverse backgrounds. There should be free and generous recognition of the creative work.
Management should give lots of encouragement to people. Long delays should be avoided
and they should not be criticised prematurely and honest failure should be tolerated.
In India, if somebody comes up with an idea, he or she is immediately told why it would
not work. The organisational support should facilitate information sharing and should not
allow political problems to fester and kill the ideas of the people. It is also important to
appropriate the value of innovation and for this various aspects need to be considered. One
is Intellectual Property Strategy. This includes product-market actions such as standards,
barriers to innovation and collaborative agreements. Another aspect is continual innovation
which involves continuous improvement and radical innovation. It is important to keep
on doing better than the earlier attempts to be ahead of others. There should be a proper
legal strategy dealing with issues such as patents, copyright, trade secret and trademarks.
Finally there should be an academic agenda for innovation.

Academic Agenda for Innovation
There are certain critical points which need to be emphasized in the academic system of
India. In order to enhance innovation output, the first requirement is to make people learn
how to work in teams. A lot of innovations happen in a team context. But often people
are not trained to be good team players. For example, it is critical to know how to disagree
with each others’, how to contribute to each other ideas and how to build on other ideas.
Therefore, teamwork should be encouraged right from the academic study onwards.
Secondly, it is essential to encourage more design projects. One of the disadvantages today
is the use of excessive computer simulation. People are not doing enough with their hands
and are not experimenting with real things in the real world. Particularly in the engineering
field efforts must be made to create more opportunities for people to work with real
engineering and technology, building products and making them work. Opportunities
must also be provided for open-ended problem solving instead of giving students problems,
whose solutions are known. For example, Manindra Agarwal and his students at IIT Kanpur
solved some of trickiest mathematics problems a few years ago and got international
recognition for that.
The Indian government today provides generous support for innovation and research
programmes. The universities and academic institutions should take advantage of this
opportunity to build their innovation capabilities. It is important to create a research
culture, and to encourage students and faculty to undertake more research projects. The
faculty should not be burdened only with teaching and should be allowed to spend more
time on the innovation agenda.
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A lot of innovation that has happened over time is not only because of engineering,
technology and other sciences. Innovation is about understanding human beings better
and a deeper understanding of what actually works. A close scrutiny of the innovations
shows that their acceptance or rejection was mainly because of certain human factors. The
only way to understand those human factors is through humanities and social sciences.
Therefore, a greater interest must be taken in humanities and social sciences.
There is also a strong need to cultivate deliberate practice. Deliberate practice means
people trying to improve themselves by setting their own goals, practicing, looking at the
results of their practice, analyzing why they have not succeeded and then improving
themselves. It is possible for each one of us to improve our output, our innovative abilities
by setting ourselves goals and seeing how we stand up to those goals. To sum up what is
required to move from just being creative improvisers to being people who can innovate
very systematically having systems, processes, organisations, designs, experimentation, idea
collection systems and so on, which can really drive the innovation process.
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