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‘Innovate or perish’ is the watchword in
today’s competitive global economy.
How competitive an economy is, will be
determined by the degree of innovative
ability that it has developed and acquired
at the firm level, the industry/sector level
and the broadest national level. But innovation, particularly technology innovation, is an expression of human potential.
In particular, higher levels of education
make powerful contributions to technology creation and diffusion. Given this,
the level of educational and technological infrastructure developed in a region
will have an influence on the degree of
technological innovations achieved by
individuals and enterprises. This implies
that innovative ability can be created and
enhanced from time to time across sectors and regions.
However, innovation is not a recent
phenomenon to be observed and promoted. It has been occurring in different
forms at different levels ever since the
evolution of human beings. Given this, it
is appropriate to understand the meaning
and context of innovation, its differentiation from discovery and invention, the
causes of innovation, the role of innovators in carrying out innovations, the role
of ideas in generating innovations, innovative practices and innovating products,
and the role of lateral thinking in innovations. These issues need to be addressed
in a systematic and holistic manner for

its effective diffusion, particularly
among the ever-growing engineering student populace of India to incite their
thinking and drive their interest towards
innovations.
Such a systematic write-up is presented
in a lucid manner by three experienced
chemical engineering professionals, who
have dealt with the basic core issues (underlined above) relating to innovation in
simple language, in 13 chapters. As such,
the book is appropriate for all undergraduate students, and engineering students in particular.
At the outset, it is important to understand that man’s ability to conceive ideas
and convert them into achievements (in
the form of products/processes of goods
and services) has played a decisive role
in enhancing the standard of living of
generations over a period of time. The
role of creativity and innovation thus
assumes critical importance in human
progress. However, as the authors have
appropriately emphasized in the first
chapter, neither creativity nor innovation
is an inborn characteristic confined to a
gifted few. With education and training,
it is possible to nurture and enhance both
creativity and innovative ability among
human beings. Though both creativity
and innovation have emerged in different
forms since the origin of human kind,
with the passage of time, its intensity as
well as extensity have grown remarkably
causing expansion of economic activities
and generation of more efficient products
and processes.
While innovation undoubtedly holds
sway over human progress, discovery
contributes to the accumulation or
expansion of human knowledge and progress as well. To elaborate the point, in
chapter 2 the authors elucidate the contributions of Aryabhatta and Bhaskara II,
followed by Rudolf Hertz, Marconi/J. C.
Bose, Newton, Archimedes, Dmitri
Mendeleev, among others. Invention and
innovation are two closely resembling
words and a student with little exposure
might often get confused. Therefore, in
chapter 3, the authors differentiate the
two by defining and listing out most of
the prominent inventions chronologically, followed by descriptions on various dimensions of innovations.
Though innovation is different from
creativity, discovery and invention, these
are all inter-related. In fact, it is the
human thought process which would lead
to either discovery or invention, and the
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latter in turn can lead to innovation. The
level and quality of education can train a
person to think systematically, in such a
way that it could lead to either discovery
or invention. Thus the first four chapters
give a clear overview of the concept of
innovation, by differentiating it from
creativity, discovery and invention. To
throw more light on innovation, the authors describe the different facets of innovation, in the context of industry. In a
competitive industry, an enterprise can
ignore innovation only at its own peril.
To substantiate the point, they make
reference to the manufacturers of ‘Ambassador’ cars in India and that of mechanical
watches in Switzerland.
Innovation can also set a new trend in an
industry by providing a competitive edge
to an innovative enterprise. The electronic gadgets which emerged from
Japan gave a new dimension to consumer
comfort and entertainment, for instance.
Further, the authors emphasize, in chapter 4, the role of ‘radical thinking, unusual experiments, motivation to excel
constantly, and urge to challenge what is
accepted’ in bringing out innovations,
with real-life examples.
What are the pre-requisites to become
an innovator or what are the qualities of
an innovator? A young student would be
curious to know the answer. At the outset, an individual must have free flow of
the thought process, free from constraints
and inhibitions. In this context, in chapter 5 the authors emphasize the role of
consciousness and compassion to be
creative, identify the obstacles (namely
perfectionism, lack of intellect, belief
and chasing fame chase) to be overcome,
and reveal the ‘real keys’ (in the form of
becoming a child again, be ready to
learn, be ordinary and be a dreamer) towards creativity and innovation.
How one would respond to the day-today discomforts or inconveniences of
people may also matter for innovation.
Thus, the authors underline in chapter 6
that a prospective innovator would be
able to obtain sufficient clues from one’s
own environment for undertaking innovations. But this would call for concern,
empathy and urge to make a difference in
the life of our own people. In this context
in chapter 7, they elaborate on the contributions made by G. D. Naidu, R. A.
Mashelkar, Anirudh Sharma, Susanth
Pattnaik, Nitin Joshi, among others.
These are examples of technological –
product or process – innovations.
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The image of carbon nano-tube which will
become a crucial part of nano batteries.

Taking the point further in chapter 8,
the authors stress on the need to look for
ideas as the source of innovation. Understanding people’s problems in a novel
way to ascertain solutions has brought
out several innovations in our own country, be it the ‘midday meal scheme’ by
late Kamaraj, Velvette shampoo in sachets,
Nano car by the Tatas, Apex airfare by
Gopinath, economical house scheme of
Vijay Govindarajan, or Kishore Biyani’s
Big Bazar. However, it is important to
note here that these are examples for
either policy innovation, marketing innovation, or business innovation, and thus
different from the technological innovations referred to earlier. Further, the
authors pose challenging and mind-teasing
questions focusing on the day-to-day
life situations in a typical Indian society,
as the prospective triggers for innovation.
To develop and acquire competitive
advantage, carrying out successful innovations is only a necessary condition.
But the sufficient condition is to protect
the outcomes of such innovations, what
is known as protecting one’s intellectual
property. Therefore, its importance is
briefly covered in chapter 9. Though
India had its own intellectual property
regime in the form of the Patent Act of
1970, to meet its obligation under Trade
Related Intellectual Property Rights
(TRIPS) agreement of World Trade
Organization (WTO), a revamping of its
intellectual property regime became necessary, which led to the Patent (Amendment) Act, 2005. The Intellectual
Property Rights which are legal rights
granted to the originator, would cover
patents, copyrights. Industrial designs,
trademarks, layout design of integrated
circuits, geographical indications, and
undisclosed information/trade secrets.
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Giving shape to innovative ideas can
lead to the birth and/or growth of industrial enterprises. This is elaborated in
chapter 10, with the examples of Thyrocare, Fruitnik, Micro Bio-Reactor, Larox
Pressure Filters, Anabond Limited,
Shasun Pharmaceuticals Limited and
Protech Consultants Private Limited,
among others. These examples throw
light on how entrepreneurship can
emerge from R&D organizations and engineering institutions for ‘innovative
start-ups’ and even enable an enterprise
to conquer the global market. However,
innovation need not be confined to existing professionals in industries or R&D
organizations, or those who emerge from
engineering institutions after completing
their education. It can also emerge from
young engineering students, under the
able guidance of their mentors, as substantiated by the authors in chapter 11.
Improving the flow of crude oil by microbial treatment, bio-battery, nanotech battery and a novel method for generation of
oxygen for life support in underwater
applications, are just four examples carried out by students in four different
engineering institutions, which can only
be the ‘tip of the iceberg’ in the vast
engineering student population across the
country.
Finally, in chapter 12 the authors refer
to lateral thinking (term coined by Edward de Bono), which is an essential
component of creativity and therefore
has an important role in innovation. Lateral thinking is solving problems through
an indirect and creative approach, using
reasoning that is not immediately obvious and involving ideas that may not be
obtainable using only traditional step-bystep logic. It is a deliberate and systematic process of using ability to think in a
different way. They can be invaluable in
finding out solutions to routine day-today problems as much as to business, as
revealed by the examples of authors. In
chapter 13 the authors appropriately conclude the book with quotations by great
personalities, to exhort the chemical
engineering students to innovate.
Overall, the book is simple, easily narrated with examples, insightful and
therefore convincing. It throws light on
the ‘essentials of innovation’ in a succinct
manner and can inspire ‘young minds’
adequately, not just engineering (leave
alone chemical engineering) students but
other discipline graduate students as
well, to think and innovate. The flip side

of the book, if at all, can be with respect
to the organization of chapters. Innovation examples could have been given together (in a sequence) after (i) describing
the concept of ‘innovation’, (ii) differentiating it from creativity, discovery and
invention, (iii) revealing the pre-requisites
to be an innovator, and (iv) discussing
the possible sources of innovation. Further, the examples of innovations could
have been narrated under well-known
classifications such as radical/incremental,
product/process, technological/business/
marketing/policy innovations to enable
the reader to have a better understanding
of the subject. Nevertheless, it is a book
worth reading which contains ‘valuable
glimpses of innovation achievements’ for
a beginner.
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It is now well-recognized that effective
conservation, forest management and
restoration depend on a robust understanding of the historical context of landscapes, the socio-economic networks in
which the ecosystem is embroiled and
the complexity of human society itself.
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