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Preface

The Indian National Academy of Engineering (INAE) advocates, encourages and
practises excellence in all its endeavours concerning engineering, technology and
related sciences to meet the challenges of national importance and of global con-
cern. Its activities include the formulation of technology policies, promotion of
quality engineering education and prioritizing R&D activities. The INAE represents
India at the International Council of Academies of Engineering and Technological
Sciences (CAETS).

The book, The Mind of an Engineer, an initiative of the INAE, published in the
year 2016 attempted to share the personal experiences of some of the Fellows of the
INAE while they pursued their careers in science, technology and engineering. The
book dealt with the reminiscences, eureka moments, inspirations, challenges and
opportunities in the journey of the professionals towards their achievements and
introspection.

The positive response we received on the book encouraged us to bring out a
sequel to the book. The Mind of an Engineer: Volume 2 covers diverse subjects that
depict the beauty and the diversity of the mind of an engineer. This volume includes
articles dealing with some important areas such as the academia’s approach to
professional challenges, the concept of Make in India, the experiences of working
in public sector industries, innovative leadership and governance challenges in
various engineering sectors without losing sight of personal involvements and
approaches.

We believe that the mind of a creative engineer is a special entity. It is designed
for fluid and methodical thinking. It has the ability to make meaningful associations
and to discern the relatedness of various engineering components. It can see things
in new perspectives. It has the ability to control the flight of ideas and has the ability
to discriminate, differentiate and evolve a sense of cohesion. It may, however at
times, suffer from swings of mood, but know how to navigate in the tides of these
swings. The meaningful and constructive mind of an engineer works in the context
of the human needs, orientations, experiences, emotions and consciousness. The
world of engineering has changed and is changing fast. A new mind is evolving to
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deal with this world. Thus, a creative, responsive and ethical engineer becomes
even more important in the twenty-first century.

This book would not have been possible without the substantial initiative and
constant encouragement of (Late) Dr. Baldev Raj, the past President of INAE. The
untimely and sudden passing away of Brig. Rajan Minocha, Executive Director
of the INAE, is deeply condoled. It is most unfortunate that none of them could see
the second volume in print.

We gratefully acknowledge the generous support of Dr. Sanak Mishra, President
of the INAE, and Dr. B. N. Suresh, immediate past President of the INAE, for
bringing out the volume. We are grateful to the Editorial Board of the INAE and the
Fellow colleagues of the INAE, who have made unique and valuable contributions,
and offered useful suggestions towards the publication of compendium. We thank
them most sincerely. The expertise, views and perspectives of the contributors, we
hope, will be meaningful to, and inspiring for the engineers, particularly the young
professionals.

We gratefully acknowledge the editorial support of Dr. Subimal Sinha-Roy of
Birla Institute of Scientific Research (BISR), Dr. Geetanjali Sawhney of INAE and
Ms. Swati Meherishi of Springer Nature. We acknowledge the editorial assistance
of Mr. Radhakishan Meghwanshi and Mr. P. K. Manoharan of BISR in bringing out
this volume.

We look forward to receiving your considered views and perspectives regarding
the usefulness and topicality of this book series. Your response and suggestions will
be our guiding force to motivate and encourage us to bring out the future volumes
of The Mind of an Engineer.

Jaipur, India Purnendu Ghosh
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Harnessing Science and Technology ®
for Development: A Governance oneckior
Challenge in Indian Context

Anil Kakodkar

Introduction

There are several components of India’s growth story. Some are dependent on our
demography, size of youth work force, market potential, growing aspirations and
factors like that. The others are driven by the increasing role of knowledge and
technologies in economic activities. With the highly competitive world that we live
in, becoming increasingly knowledge dependent, the balance of trade is strongly
dependent on our ability to leverage knowledge to add value or even better, to create
new technological products that have competitive market appeal both in India and
abroad. Thus, our ability to leverage S&T to create innovative products and processes,
and to nurture a right innovation ecosystem to take them to the market place assume
greater importance now than any time before. Creating and nurturing people capable
of doing so in large numbers, and empowering the institutions that host them to deliver
on this count, are the two most important governance challenges in contemporary
India.

Today, total expenditure in R&D in India is comparable to or larger than such
expenditure in countries like Israel, Canada, Sweden, UK, Switzerland, Finland etc.
[1]. Further a simple back of the envelope calculation would indicate that our spending
per full time equivalent in R&D is also comparable with most of the high performing
countries. Considering the large population and the size of our economy, there is
clearly a strong case to significantly enlarge our investment in S&T. However, with
the level of current investment, clearly, India should have been a power house for
new technologies that leverage the latest in research at least on par with the countries
mentioned above. Our economy, however, is still very dependent on other countries,
including some of those listed here, for our technology needs. Further, there is a
serious disconnect, by and large, in terms industry investment and engagement in
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S&T system in the country. Under such conditions, we end up doing what others
have already done, in our laboratories as well as in our industries. While instead of
to importing products, making them here, is decidedly a superior option, developing
competitive technologies here and leveraging them for manufacture of products in the
country, considerably adds to our competitive advantage both in terms of sustaining
competitiveness in our manufacture as well as bringing out new products ahead of
others.

Innovation Ecosystem

For this purpose, as mentioned earlier, we need to enhance excellence in our R&D
as well as ensure its deeper engagement with industry and entrepreneurship. This
requires a conducive innovation ecosystem that picks up and encourages a potentially
promising idea and facilitates leading to its translation to a successful commercial
product. Such an ecosystem must support high quality teaching that takes a student
all the way up to the current frontiers of knowledge, supports research that pushes
these knowledge frontiers forward, supports translation of that research into new
and robust technology products and nurtures entrepreneurship that commercialises
the newly developed products. An important characteristic of such an ecosystem is
the freedom for participants to interact with potential collaborators across different
domain boundaries to translate research to business in a win—win mode.

In a world bank report [2] on ‘The Challenge of Establishing World Class Uni-
versities’, concentration of a very high level talent pool that is a magnet to attract
more talent from outside, abundant financial resources and favourable governance
with a high level of flexibility to preferentially carry a good idea forward, were
identified as three key characteristics for a world class university. Clearly, such insti-
tutions that nurture a high level of creativity must have the patronage that assures
them of the required financial resources, and at the same time provides complete
immunity from external factors except for the expectation that they must excel in
their respective domains, as judged by their peer community. Since quality educa-
tion, skills, research and technology development, creating a culture of innovation
and entrepreneurship etc. are the areas that must be of the key concerns to the Gov-
ernment with widest possible access to all those who are deserving. we need state
funded institutions of excellence in such creative areas and a system of governance
that meets the requirements as stated above.

Autonomy encompassing all its dimensions, e.g. functional, administrative and
financial is crucial to achieving an effective system of governance in institutions of
high excellence that nurture creativity. The institutions must be free to decide the
programmes they wish to pursue within the stated objectives of the institution with a
holistic interpretation as guided by the peers within and outside. While the institutions
must be free to conduct themselves within the available capital assets, promised
recurring expenditure and other resources generated by the institution, there must
be assurance on availability of these resources and a supportive attitude to further
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augment them on the basis of justified needs. As a minimum, inflation correction
would be one such need. The institution must have the freedom to administer itself
including making all appointments on the basis of its needs duly driven by the
institution management and broadly guided by the peer system in and around the
institution. As a matter of fact, Dr. Bhabha had enunciated the principle, “find a
right scientist and build the lab around him rather than the other way around”. On
the functional front, the institution should be guided by its peers on the basis of its
charter. The peer community should represent all stakeholders consistent with the
charter of the institution at the right level of eminence. Performance appraisal in the
institution at various functional levels including at the level of individuals, should
be done with a judicious combination of external and internal peers at sufficiently
high level of excellence with a value system that covers all dimensions of expected
performance.

Such autonomous institutions of high excellence and their members should be
free to collaborate with others with complimentary capabilities. When one realises
an eco-system encompassing the full range of capabilities necessary to translate a
new idea or research finding into a new product and commercialise it in the market
place, one develops the capability to make a high level contribution to the economic
growth and the strength of the country.

As an example of the impact of such an excellence, it is worth recalling a study
[3] compiled by PitchBook, a US—based private equity and VC research firm that
ranked the top 50 universities that have produced venture capital—backed founders.
The study that took into account funding data between 2009 to July 2014, and sifted
through educational backgrounds of over 13,000 founders globally has revealed that
the top universities have produced founders that have succeeded raising up to $3.5
billion capital in a period of five years (Please see the table below). It is heartening
to see IITs figuring in the list as 4th top institution in terms of number of founders
produced and the 3rd top institution in terms of capital raised by them. If such a
thing can be done by IIT graduates in USA, clearly, there is a huge potential if we
can leverage institutions like IITs on the Indian domestic scene. More importantly, if
most of our higher technical institutions become like IITs, India becoming a global
technology power house should be well within our reach. Today, however, we are
far away from such a goal. Realising this potential in full is the real governance
challenge before us.
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Some Policy Initiatives

Over and above what can come out of knowledge institutions through their engage-
ment with finance and business world, there are several other initiatives that the State
needs to take. Let us now deal with them one by one:

1. Barring a few exceptions. we still have an issue of low industry investment in
research This is a result of low industry confidence in such investments producing
results. This perhaps is true not only for investments in public funded R&D, but
many times also in the context of internal investments for R&D when the gestation
periods are large and loss through technology diffusion is likely to be high. A
supportive framework for public funding of pre—competitive research assumes
importance in this context. This not only could become a good basis for industry
involvement in academics and R&D, but also could significantly shorten the
period for new product development at the industry level. CII sponsored Prime
Minister’s fellowships for Ph.D. Research is a good initiative in this regard.
Such initiatives need to be scaled up overcoming the issue of finding eligible
project takers in large numbers. There could be more such initiatives. Industry
association funded and guided centers in specific areas, working with individual
industry in a research park are some examples.

2. Another mode to seek larger private investment in R&D would be to call for
competitive proposals for development of new technology products needed in
large numbers from consortia of industry and academic/R&D institutions. The
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requirement could be spelt out in terms expected functional performance. Partial
support through public funding could be made available to a few best proposals
along with a promise of minimum initial business (through public procurement)
to successful product developers. Such mode is practiced in countries like US
(DARPA, eARPA) and Japan. Such a modality is almost non-existent in India.
Government Departments where technology plays an important role in their
programme implementation should be tasked to proactively pilot such efforts.

3. Beyond the supply driven and demand driven product development, as discussed
above, a large country like India also needs capability to develop and build large
technology platforms such as aircraft, ships etc. Today there is some capability
in key strategic areas. We need to build such capability in different sectors of
economy. In the Indian context, this is best piloted in mission mode by identified
agencies/SPVs, at least to begin with. For each such platform type, one would
need at least one major laboratory to be the knowledge leader which can assimi-
late, hold custody and eventually develop the requisite technology. With progres-
sive emphasis on ‘Make in India’, it is important that such laboratories wherever
they exist are main streamed or created in case they do not exist. Establishing
such laboratories in academic institutions has the added advantage of concur-
rent human resource development. A major gain with such an arrangement is
the national capability to keep the technology continually rejuvenated without
allowing obsolescence to set in. With encouragement to private sector in such
development, it would be logical to expect private sector to also invest in such lab-
oratories in academic and research institutions. Over a period of time, one should
expect a national capability build up to build such large technology platforms on
its own. A precondition for sustaining such a capability would be continuity of
programme and business for the laboratories, architect/engineers and manufac-
turing workshops along with related HR activities so that the investments remain
productive.

4. All new technology products face barriers to market entry from those whose
business is likely to be threatened by the entry of the new product or technology.
Depending on the larger strategic objective served by the new technology such as
elimination of vulnerabilities, sustainability, environment protection, favourable
balance of payment, job creation etc., there should be policy support for prefer-
ential market entry of such new technologies. In particular, wherever a product
development has been supported through public funds, there should be assured
market entry as long as the developed product meets the pre—specified func-
tional requirements and the costs have the potential to become competitive at
the commercial scale of production. It should be realised that translation of a
newly developed product into a commercially robust product is an evolutionary
process that does need to be supported till the product becomes self-sustaining
in the market place.

5. Major expenditure routinely takes place in procurement of high technology items.
The recent thrust on ‘Make in India’ is an important policy initiative to create
jobs and value addition in the country. Linking knowledge activities (academics
as well as research) with such asset/infrastructure build up would benefit both
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the manufacturing domain by way of better assimilation of technologies and
capability to build upon as well as the knowledge domain by way of better
human resource development.

6. One very important aspect of governance in the context of development plan-
ning is knowledge—informed autonomous decision making in contrast to ven-
dor driven decision making that has become very prevalent. This is of particular
importance in the context of technology choices which necessarily require a more
holistic decision making with a long term view in the overall national context.
Mass transportation on water front as well as on ground, waste management,
water—energy—agriculture and environment nexus etc. are some examples of
issues that need a holistic knowledge—informed decision making. Availability
of ahigh quality research environment well engaged with the on-ground situation
is a pre-requisite for such decision making capability.

Focus on Rural Areas

Rural areas need greater attention because a large fraction (around two third) of our
population still lives there, and bringing the level of livelihood in rural areas (today
average per capita earning in rural areas is about half of their urban counterparts) at
least on par with urban areas is important to bridge the serious divide between the
two. According to socio-economic and cast census 2011 (SECC 2011), manual casual
labour (51%) and cultivation (30%) constitute the main source of income in rural
households. About 9.7% of rural households run on salary income. 56% households
are landless. There is thus a need to infuse relevant technology that enhances income
in rural areas. This would also reduce the migratory pressure on urban infrastruc-
ture, enhance food security by making agriculture remunerative enough as a result of
greater value addition, access to wider markets, and stabilisation of prices, and would
further add to supplementary livelihood opportunities through adoption of technolo-
gies. A sustainable model for technology enabled development in rural areas is thus
necessary in my view to realise such an objective. In such a model Integrated Edu-
cation, Research and Development Complexes, a knowledge domain that can attract
best of researchers and teachers on one side, and remain engaged with meeting human
resource and technology development needs in the rural neighbourhood on the other,
would need to be developed. Such complexes (which could be called CILLAGE—a
knowledge bridge between City and a village) should provide best of city amenities
along with opportunities for spouses and education of children, and would become
a place for world class research on technologies for value addition opportunities in
rural surroundings and help promote knowledge enabled development in rural areas.
A critical mass of high quality researchers in a CILLAGE complex with a number of
livelihood demonstration centres in the neighbourhood duly backed up by micro—
finance could nucleate sustainable development process that perhaps could replicate
itself and spread.
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Integrated Area Development

Planning for national development has to comprise a combination of top—down and
bottom—up processes. Large projects that can benefit large areas such as communi-
cation and transportation infrastructure, large hydro and power projects, large indus-
tries etc. that require large outlays are better done as a part of centralised effort
implemented in a top—down mode. On the other hand, there is a strong merit to a
decentralised approach to planning and development since the resources can be put
to best possible use taking into account the local needs. With knowledge becoming
an integral part of the local development process as described above, the bottom—
up planning and development can in fact become more effective and efficient. One
would need to decide on an appropriate unit for integrated local area planning and
development. Doing this at the block level may be most optimum.
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In this article, I write about some of the episodes of my tryst with destiny, in my long
professional career as a Civil Engineer.

Tryst means a private romantic rendezvous between two ardent lovers. And this is
indeed the fouch-and-go story of unconditional love between me and my destiny. We
have interludes of private conversations-long and short, scheduled and unscheduled,
pleasant and unpleasant. Such meetings between us, leave me with all the time to
pursue my work without worrying about what will happen of my actions or inactions
because that role and responsibility, I have willingly and lovingly surrendered to my
destiny. After going through the lights and shadows of the long years of experience,
I regard this way of living as the best prescription I can write for those longing for
lasting happiness in life!

Brihadranayaka Upanishads tell us: “You are what your deep driving desire is; As
your desire is, so is your will; As your will is, so is your deed; As your deed is, so
is your destiny”. I'm now more than convinced that—If you long for anything with
unstinted purity of head and heart, you are someday going to hold it in your hand.
The universe will start to rearrange itself to make things happen for you.1

When I was experimenting with the above thought in the early years of my life,
I came across the book: The Life to Come; written by E. M. Forster in 1922 but
published posthumously half a century later. It convinced me without a shadow of
doubt that—*“We must be willing to let go the life we have planned, so as to have the
life waiting for us”.

I keep reminding myself all the time that in life, four things cannot, and will
not comeback—the spoken word, the sped arrow, the past life and the neglected
opportunity.2 Further, our greatest glory in life is not linked with our rise, but in
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rising every time we fall. In life, “those who are overcautious about themselves fall
into dangers at every step; those who are afraid of losing honour and respect, get
only disgrace; and those who are afraid of loss, always lose.””

The above message reverberates in the most autobiographies of great men and
women. In her book: Freedom from Fear, Aung San Suu Kyi opines that “It is not
power that corrupts but fear. Fear of losing power corrupts those who wield it and
fear of the scourge of power corrupts those who are subject to it”. Personally to
me it works wonders when we replace Fear with Faith in our lives. This simple
leapfrogging from Fear to Faith instantly changes the entire landscape of life. I
believe that, with fired imagination and sustained effort, we mortals can bridge the
distance between faith and destiny. Towards that end, I was deeply inspired in the
process by the following two short stories:

My first story is the most precious of the divine gifts to me, wrapped in the
following parable from the Tales and Parables of Sri Ramakrishna®:

Once a man went to a certain place to see a theatrical performance, carrying a mat under his

arm. Hearing that it would be some time before the performance began; he spread the mat

on the floor and fell asleep. When he woke-up all was over. Then he returned home with the
mat under his arm!

Although the message conveyed by the above parable is loud and clear at its very
first reading, there is a need to read it over and over again to understand and feel the
depth of its true meaning. During our sojourn in this world, when we are young, we
remain persistently under the illusion that we are here to stay forever and that there
is plenty of time at our disposal to contribute our respective bits. As the years roll-by
in the maze, one day we suddenly find that the game is over and the time has come
to depart while we are still embroiled in the routine, chasing the shadows of wealth,
prosperity and glory!

My second story is the priceless gift of Raman Maharishi personally hand-picked
from his Ashram at the foot of the Annamalai Mountain in Tiruvannamalai.’ Destiny
placed me at the VIT University, Vellore, so that I could be blessed with the most
transformational opportunity of my life in the pin-drop silence of just a few hours
that I spent at the Raman Maharishi Ashram. It is in this Ashram that the following
golden words of the Maharishi got engraved in my mind.

The ordainar controls the fate of souls in accordance with their parabdhakarma. Whatever

is destined not to happen will not happen, try as you may. Whatever is destined to happen
will happen, do what you may to prevent it. The best course, therefore, is to remain silent.

The above two stories, coming together as they do from the great souls like
Ramakrishna and Raman Mabharishi, continue to illuminate my path through the
thick and thin of life. To me, “Ideals are like stars: you will not succeed in touching
them with your hands, but like seafaring man on the ocean desert of waters, you
choose them as your guides, and following them, you reach your destiny.”

3Swami Vivekananda.
4Published by Sri Ramakrishna Math, Madras 600004.
SRaman Maharishi himself had set his foot here on 1st September 1896.
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I have personally felt the transformational power of the great teachers of my time,
and my mother was the first among them. Thanks to my revered parents and teachers
that I have found a road on which destiny leads without giving me an iota of the
feeling that I am following it. Indeed, we march together in tandem.

The scope of this paper is restricted to my professional journey into the world of
Engineering, in keeping with the limitation of space. It began after I obtained my
degree of Bachelor of Engineering from the University of Rajasthan in 1962 and the
M. Tech degree in Geotechnical Engineering from the Indian Institute of Technology,
Bombay, in 1964. Soon thereafter, I took my first job at the CSIR-Central Road
Research Institute, New Delhi. As per the advertised position, I instantly became a
scientist upon receiving my letter of appointment. It was the time when India was still
recovering in the aftermath of the 1962 war with China. On day one of my joining, I
was given the responsibility to lead projects on Landslides affecting India’s strategic
border roads in the environmentally fragile Himalayan belt. Little did I realise at
that time that I was being wedded for life to the subject of Landslides many months
before my wedding with Meena in 1965!

In the monsoon of 1965, spate of landslides struck various parts of the Himalayas
opening a floodgate of self-learning opportunities for me. Professor S.R. Mehra, the
then Director CRRI, asked me to lead a team of scientists to study the landslides
in Sikkim and Himachal Pradesh. With the limited knowledge of the subject and
almost no previous experience, I did as best as I could and worked hard to produce a
fairly detailed report. Without even looking at my report, Professor Mehra asked me
to apprise him of my findings and the scientific logic behind my decisions. He also
enquired about the professionals I had questioned and consulted during my visit. He
was not very happy when he heard in reply that I had written the report on my own,
paid courtesy calls on the concerned Engineers and told them that the decisions will
have to wait until approved by the Director. An unhappy Professor Mehra asked me
to take a seat on the chair opposite to him and said—*“Look, next time you lead a
team, go as an Ambassador of this Institute and try to meet the highest professional
in that organization. And learn to take decisions. Your right decisions will make you
a better engineer and in case your decisions turn out to be wrong, there will be always
time to correct them, and I will protect you.” By hind sight, today, I have no words
to express my gratitude to Professor Mehra who was ready to own my mistakes even
in the formative stage of my career!

While at CRRI, in early 1966, I was selected for a scholarship to pursue my higher
studies abroad. I was, however, not able to avail of the scholarship because as per
the rules prevalent then, I had not completed the obligatory period of service. A
great majority of my relations, well wishers and friends, with the sole exception of
Professor Mehra, advised me to quit the job and go. Professor Mehra told me to stay
on, learn to have patience, continue the good work and wait for the next opportunity,
while assuring me of his support. Without a bit of hesitation, I declined the offer and
continued with my work only to be surprised subsequently that indeed destiny had
denied me the opportunity at that time, only because something better was in store
for me!
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Six months from then, Professor Mehra, true to his word, asked me to apply for
the Science Research Scholarship of the Royal Commission(UK) for the Exhibition
of 1851—the most prestigious and high value scholarship of that time. I submitted
my application form with my research proposal. Imperial College, London being the
world leader on landslide research at that time, I naturally connected my proposal
with one of the flagship areas of research in the Department of Civil Engineering
at the Imperial College. I was asked to name three institutions from any one of the
commonwealth countries where I would like to pursue my higher studies. In reply,
I repeated Imperial College London three times as my first, the second and the third
choice—much against the advice of my friends. Their argument was that incase a
slot for placement at Imperial College is not available, I will run the risk of losing
the scholarship. However, exactly the opposite happened. One of the reasons I got
the scholarship was also because the selection committee was impressed by my
decisiveness in picking the topic of research as also the place of work. I came to
know of this fact from none other than Sir W. D. Sturch, the then Secretary of the
Royal Commission, a few months after joining the Imperial college. It may not be
out of place to mention that Professor A. W. Skempton, FRS, in the department of
Civil Engineering at the Imperial College under whom I had the privilege to get my
first lessons on landslides, was himself the Chair of the Selection Committee.

Destiny played the dice yet again, and at the Imperial College, I found my dream
placement with legendary Professor J. N. Hutchinson, FRSE who happily accepted
me as hisresearch student. Apart from being a professional giant in landslide research,
he was known for his disciplined way of life, exemplary humility, exceptional power
of imagination, focussed thinking and a deep sense of commitment to research and
teaching.

I'had scores of rare opportunities to spend quality time with him, especially during
the field work and at his home. Whenever we moved up and down the slopes of the
Isle of Wight and the Isle of Sheppey (in the United Kingdom), his eyes invariably
saw at least one-hundred times more than what I could see or comprehend. My earlier
education at IIT Bombay had equipped me to explain, why landslides had occurred
where they did and why landslides did not occur, where there were none. But he was
the first one to introduce me to the mind boggling spectre of landslides in the theatre
of Nature and taught me to learn from every shred of field evidence and signatures
left behind by landslides. His mastery to dig deep into the interplay of a variety of
causative factors acting on the slopes over the geological time scale had no parallel.
It was for the first time I began to realize that in Nature there is always much more
to it than that meets the eye and the deeper we dig, the bigger is the haul!

My research at the Imperial College was supported both by the Royal Commission
and the National Environment Research Council of the U.K. In the early period of my
research on the Cliffs of the Isle-of-Wight, Professor Hutchinson and I came across
a well developed mudslide, moving discreetly on nearly a flat slope. I never realized
that a mere look at the mudslide will show-up on his face as a Eureka moment.
Swiftly he turned his face towards me and told me that here is a hitherto unexplained
problem I should consider to work on. I nodded without thinking as I heard him say
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that if the mudslide on a nearly flat basal boundary could be scientifically explained,
the research can probably fetch me the degree of Ph.D.

Despite his sustained guidance and a comprehensive programme of meticulously
conducted geomorphological mapping, geotechnical field and laboratory investiga-
tions, instrumentation, field monitoring and slope analysis spread over two years, 1
could not explain the fundamental mechanism of the mudslide. Frankly, I was a bit
disappointed by the outcome of my research but Professor Hutchinson got even more
excited as he saw the opportunity to dig deeper until the truth is found. I was asked
to intensify the investigations and take recourse to field monitoring of transient pore
water pressures along the discrete basal boundary shears. He had the sixth sense to
foresee the artesian pressures arising from the undrained loading in the head region
of the mudslide, long before I could demonstrate the same by field measurements.

Once again, the providence had something bigger in store for me. The challenge
naturally shifted to the measurement of excess hydrostatic pressures on discrete basal
boundary shears of the mudslide under study. To monitor rapid variations of pore
water pressures within a slope, I needed quick-reading piezometers. Since no such
piezometers were available in the market in the late 1960’s, Professor Hutchinson
insisted that I develop such piezometers in order to bring my study to fruition.

Jointly with the Bell and Howell Company of the UK, a strain-gauge type, trans-
ducerised stiff diaphragm piezometer was developed for the first time and rigorously
tested and calibrated in the field on a number of mudslide sites in England and North-
ern Ireland. Subsequently, the mudslide in the Hampstead beds of the Isle-of-Wight
was fully instrumented and its piezometric profiles were established. The results
delivered the last key that opened the door. The field measurements provided for the
first time—the much awaited hard evidence of artesian pore pressures arising from
the undrained head loading of mudslides.

The above research finding not only earned me the Ph.D degree from the Imperial
College in 1970 but it also yielded a game changing research case-record in Geotech-
nique which continues to appear in the Google search as one of the ten greatest papers
on landslide research. After 42 years of sustained work in this field, it was in my luck
to become the first and the only Indian so far to receive the 2012 Varnes Medal, the
highest International Award for excellence in landslide research and practice, given
at the UNESCO Headquarter in Paris. I felt really honoured especially because my
supervisor, Professor Hutchinson was the recipient of the same award in 2004.

Soon after earning my Ph.D degree, I had several job offers in the U.K., and yet
what is it if not the destiny operating through my parents love which brought me
back home in early 1971. I came fully charged and inspired by the living legends like
Professor A. W. Skempton, FRS; Professor A. W. Bishop; Dr Norbert Morgenstern,
Professor Nick Ambraseys and Professor J. N. Hutchinson, FRSE, among others.
Back at CRRI, I picked threads from where I had left in 1967 and dedicated myself
fully to strengthening of the foundations of landslide research and practice in India.

In 1975, I moved over to the Central Building Research Institute at the instance of
Professor Dinesh Mohan, the then Director, CBRI. It came for me as an opportunity
to establish India’s first Laboratory of Excellence in landslide studies. Within a period
of five years, the CBRI became the first and the only institution in the country to
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be equipped with the first state-of-the-art Ground Penetrating Radar for subsurface
exploration, the first Geotechnical Digital System for shear strength characterisation
of discrete landslide boundary shears through simulated stress path Geotechnical
testing, the first laser particle analyser for research on particle break down due to
large displacements along slickensided slip-surfaces, the first pile drive analyser for
diagnostics of pile foundations, the first set of vibrating wire piezometers for in situ
pore pressure profiling of landslides and a fleet of sensors and field instruments for
time-based monitoring and early warning against landslides. CBRI thus became the
first institution in India with state-of-the-art capacity for scientific investigation of
landslides.

In the year 1989, destiny suddenly opened a totally unforeseen, new window of
opportunity for me to put my ideas into practice and create pace-setter examples.
At that time-HABITAT in Nairobi was looking for a professional to lead a UN team
in Sri Lanka, in the aftermath of several devastating landslide disasters. My name
somehow reached the ears of Dr Ignacio Armillas, the UN-Habitat’s Programme
Director. He started looking for me in India at a time when I was touring Tanzania on
a CSIR Mission. On my journey back to India, the destiny whispered into my ears
that I should visit UN-HABITAT Headquarters in Nairobi and meet my friend Dr M.
Ramaiah, the Director of SERC, Chennai, on deputation to UN-HABITAT. While
I was sipping a cup of tea in the UN-HABITAT cafeteria, it was Dr Ramaiah who
informed me of Dr Armillas’ effort to contact me in Roorkee. Within minutes, I met
Dr Armillas in his office and was interviewed for the position of Chief UN Adviser
to the Government of Sri-Lanka. As he had already made enquiries about me during
the process of short listing candidates, within about an hour or two of the interview,
I was selected for the post. Within the next four months, I was already in Sri Lanka
to lead the UN project on Landslide Risk Reduction.

I'had the privilege of establishing Sri lanka’s first laboratory on Landslide Studies
and Services at the National Building Research Institute, Colombo in the early 1990,
which has attained new heights over the period of the last 25 years. My team made a
history of sorts when a 100-year-old-landslide at Watawala (which was a recurring
annual nightmare) was permanently fixed by 1994 using, for the first time in the
world, the innovative technology of directional drilling to effectively drain out the
water saturated unstable mountain slopes by constructing an array of very deep and
long sub-slope drains. So successful was the remedial scheme that for the Srilankans,
Watawala landslide now exists only in the books of history. I regard Watawala as
a place of pilgrimage and miss no opportunity to visit the site to feel the power of
Science and Technology.

Back in India from Sri Lanka in 1995, my engagement with natural disaster miti-
gation initiatives grew faster than I could imagine. CSIR gave me the full opportunity
to sustain my active participation in the disaster mitigation related national projects,
alongside my other responsibilities. I studied the Malpa landslide tragedy of 1998;
Gujarat Earthquake of 2001; Orissa Super cyclone of 1999 and the frequently occur-
ring landslides in Uttarakhand. It was at that time that I was inducted as a member
into the High Powered Committee on Disasters constituted by the Government of
India. Of the many areas of my interventions and engagement with the HPC, my
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proposal on National Disaster Knowledge Network captured national attention and
eventually became an important recommendation in the report of the High Powered
Committee submitted to the Government of India in October 2001.

My destiny again played the dice to spring another surprise for me. During the
coffee break after my presentation to the HPC on the National Disaster Knowledge
Network, a gentleman (whom I did not know at that time) approached me and asked
me to join Anna University and establish a Centre for Disaster Mitigation and Man-
agement in the University Campus in Chennai. The gentleman introduced himself
as Dr. A. Kalanidhi-the Vice Chancellor of the University. The offer was totally
unexpected, but genuine. Within days I got the formal offer and joined the Anna
University by invitation in 2001. The Centre for Disaster Mitigation and Manage-
ment at the Anna University thus owes its origin to that accidental opportunity and
rare initiative by the Vice Chancellor.

Yet again, in 2005, I received an invitation from the Chancellor of the VIT Univer-
sity through Dr Kalanidhi, to establish a state-of-the-art Centre on Disaster Mitiga-
tion. We both drove from Chennai to Vellore to meet the Chancellor. The Chancellor
was very quick in decision making and within minutes of the conversation, I was
formally invited to establish a Centre for Disaster Mitigation and Management at
the VIT University with all support guaranteed. Within less than six months of my
joining, because of the exceptional commitment shown by the Chancellor, a state-
of-the-art and fully staffed Centre for Disaster Mitigation and Management could
be created with most modern of the equipment available in the international market.
It was inaugurated by the Union Home Minister Shri Shivraj Patil in the presence
of Gen N C Vij, Vice Chairman and Shri K M Singh, Member, National Disaster
Management Authority; Shri V Shankar, Secretary, Border Management and dozens
of disaster management experts from across the country. Today the Centre for Dis-
aster Mitigation and Management at the VIT University is contributing to disaster
education in a significant way.

While still at the Anna University, it is again out of nowhere that I got an invitation
in 2003 to attend an interview in Nairobi for the position of Chief Technical Adviser
(CTA) for the UN-Habitat’s Iraq Programme. Upon reaching Nairobi, I came to
know from a friend that my name was not on the original short list of candidates to
be interviewed. Dr J. H