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‘You have not had thirty years’ experience. You have had one 
year’s experience repeated thirty times.’

- J.L. Carr, English Novelist

When we were born,  a Time-passbook was  handed down to us 
with around  6 lakh hours as deposit in it, based on the assumption 
that the average life span is 70 years   ( 24 hours X 365 days X 70 
years = 613,200 hours ) unlike the ordinary bank deposit, here 
one can not add more hours (useful hours, I mean) and  every hour 
of our life on this planet earth  we draw from this hours-account is 
a permanent withdrawal. That makes it imperative to spend the 
time with all the respect it demands - as an entity not replenishable! 
      We are in an ever changing, techno-managerial  world. 
New technologies and wares incorporating them are surfacing 
continuously, often displacing the ones, supposedly doing well 
for quite some years. Many boast that they have 20 or 30 years 
of work experience, thereby claiming the right to be in the slots 
they occupy. Ways of the world are unpredictable, devoid of any 
sympathies whatsoever and survival of the fastest in learning  
has become the order today. Continuous learning using all 
the means available around or elsewhere,  has to be brought 
into action, on our own way. Some learning organisations 
do provide the environment for knowledge acquisition by 
its manpower, irrespective of the position - helper to CEO 
included - as there is need for all to know the new trends, in 
their own knowledge way, to carry the organisation forward. 
             unfortunately, many land up in organisations where maximising 
profit ‘now’  is the only interest. They look for taking mileage out of 
the existing knowledge base. In the process,  retraining or upgrading 
with new knowledge relevant to the trends in the horizon,  is 

often not a priority. The result is a set of people with 
‘one year’s experience simply repeated 20  or 30 times!’   
           The only way out is to learn, learn, learn..., just 
as we need water and air to live, updated knowledge 

is a must to keep one in demand until we decide 
to call it a day
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HealthScape

Remote Sensing Human Body  
Technological Tools for Diagnosis
Surprised by the title? ‘Remote Sensing’ may conjure up 

satellites in space above us keeping watch over our home planet. 
The process consists in taking pictures of the earth through certain 
selected regions of the Electromagnetic Spectrum, which ranges from 
high-energy gamma rays originating from atomic nuclei, to X-rays, 
ultraviolet, visible light, infrared (heat waves), and to microwaves 
and radio waves. In passive remote sensing of the earth, we look at 
the earth bathed in sunlight. at times, we resort to active remote 
sensing also where we shine radar beams on the earth surface and 
study the echo. 

Most of medical remote sensing is done in active mode. In other 
words, electromagnetic radiation (or acoustic waves) generated by 
an instrument  is sent into or through the human body. Sometimes, 
examination of body functions depend on implanting (by injection 
or swallowing) a source of radiation, such as radioactive element(s) 
as tracers which can be sensed by appropriate detectors as they 
move about (in the blood) or concentrate within certain organs, 
this approach being analogous to passive remote sensing. We have 
been using X-rays for long to see the inside of our body. So, if this is 

MRI Scanner
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not remote sensing, what else is ?
X- r a y  r a d i o g r a p h y  discovered ray by Wilhelm Roentgen 

in Germany in 1895. is still the most commonly used diagnostic 
tool. Photographic film and fluorescent screens are used to record 
the X-ray image. Fluorescent screens have a coating of phosphor, a 
material giving off visible light when struck by X-rays. Screen images 
can be photographed or digitized by a computer. Today, however, we 
have very advanced forms of imaging which technology has gifted to 
the field of non-invasive medical diagnosis.

Tomography consists of three-dimensional (3-D) “mapping” 
of objects, including human organs, hidden from direct view. This 
technique involves obtaining focused images of the internal features 
and using computers to blend signals received from different 
directions. a succession of these images, as parallel slices, are suitably 
arranged to form 3-D images.

When X-rays are used to produce the images, the method is known 
variously as CT (Computed Tomography), CaT (Computerised axial 
Tomography or Computer assisted Tomography) or most popularly, 
CaT scan. When other forms of radiation or waves are involved, the 
techniques take names such as PET (Positron Emission Tomography) 
or SPECT (Single Photon Emission-Computed Tomography). In 
addition, depending on the nature of the signal carrier, there are 
tomographic techniques such as Magnetic Resonance Imaging (MRI), 
Optical Tomography, acoustic Tomography, and Synthetic 
aperture Radar (SaR) data processing. all these techniques rely 
on involved mathematical processes known as Signal Processing. The 
basic advantage of these methods is an improved differentiation of 
the various soft tissue organs. 

For CaT scan, the patient is placed between an X-ray source 
and an array of detectors arranged in an arc of the circle. at any 
moment when the X-ray source is in some position, it produces a slice 
of an image. Rotation of the X-ray tube and the detectors as a whole 
through a complete circle around the patient, results in a succession 
of images, each consisting of a view of the body at some angle. This 
multi-directional viewing provides additional information that 
improves the image definition and contrast among the organs. upon 
completion of the full circle scan, the unit can move axially forward 
or backward parallel to the length of the patient. a computer is 
programmed to handle the scanning operation, digitize the signals, 
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and assemble the successive slices to produce a 3-D composite 
image. 

MRI (Magnetic Resonance Imaging) makes use of the 
phenomenon known as Nuclear Magnetic Resonance (NMR). The 
process consists in observing behavior of nuclei of certain elements 
(usually Hydrogen, which makes up about 60% of the body’s soft 
materials; Carbon, Phosphorous and a few others also respond 
similarly, though) when subjected to a combination of a strong and 
steady magnetic field (typically thousands of times stronger than the 
earth’s magnetic field), a variable, but relatively weak, magnetic field 
and pulses of radio waves of suitable frequencies capable of exciting 
the nuclei into resonant states. When the variable magnetic fields 
are alternately switched off and on, the protons in the Hydrogen 
nuclei give off signals, which can be detected by radio receivers. By 
means of sophisticated electronic and computer processing these 
varying radio signals are used to form black and white images (to 
which colors can be assigned) of the various organs and tissue under 
observation. 

Medical imaging is extensively used in nuclear medicine in 
which radioactive isotopes are introduced into the body (usually 
by injection). Blood flow distributes the radioisotope throughout 
the body. It may even concentrate preferentially in certain organs 
(e.g. radioactive iodine in the thyroid gland). The commonly 
used radioisotopes have relatively short half life, meaning they 
will radioactively decay rapidly, giving off gamma rays. By suitably 
selecting radioisotopes, which they selectively concentrate on organs 
or parts of the body, those regions of the body can be observed. 
Two powerful instruments in this category are SPECT and the PET 
Scanners. These instruments are especially suited for monitoring 
dynamic processes such as blood flow and cell metabolism. Both 
instruments use a camera to detect gamma-ray photons emitted 
from the radioisotopes used in imaging the body. 

In addition to imaging techniques described above, it is possible 
to take advantage of the electricity generated inside the body. 
Without electricity, you would most probably be not reading this. 
Not because the printing machine cannot work without electricity; 
but because your brain wouldn’t work without electricity. Electrical 
signals, being very fast, allow a near-instantaneous response to 
command messages. The human body, as every other living system, 
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is an intricate electrical network. Everything we do or feel is 
controlled by electrical signals flashing through our body. Had our 
body relied entirely on any other form of messaging than electrical 
signals to tell our hearts to speed up when something is chasing us, 
we probably would long since have been dead. Electricity is the key 
to our survival.

The crucial signals that tell our hearts to speed up when we 
are in danger come from a mass of cells, in our heart called the 
Sinoatrial (Sa) node. It is located in the right atrium, and it controls 
the rhythm of our heartbeat and the movement of blood from the 
heart to every other part of the body. It is really our body’s own 
natural pacemaker. These pacemaker cells typically fire at the rate 
of 60 to 100 times a minute, but this rate can vary tremendously 
depending upon the activity of the body and the nervous system. 
adrenalin accelerates the Sa node. Similarly, the demands of the 
body for increased cardiac output from exercise raises the heart rate. 
a restful sleep lowers it. and, it makes use of electrical signals to 
set the pace. But then, our pulse isn’t the only thing that relies on 
electrical impulses generated by our cells. almost all of our cells are 
capable of generating electricity.

The basic building block of the nervous system is the nerve cell 
called a neuron. The brain itself consists primarily of neurons. under 
a microscope a neuron looks like an octopus with many tentacles. a 
neuron can transmit an electrical impulse to the next neuron. The 
network of electrical impulses enables us to receive information from 
the physical world and send it to our brains, and vice versa. Without 
the neuron circuits, our bodies would completely shut down, like 
turning off the power supply to equipment. 

Information from the physical world to our brain is relayed via 
our five senses using electrical devices which change one form of 
energy into electrical energy. Our bodies have sensory receptor cells 
because there are different types of physical stimuli to be changed 
into electrical signal. The neuron may be likened to a switch which 
is turned either on or off according to the right conditions. The 
impulse is not generated unless the neuron has been given a strong 
enough stimulus.

In the normal resting state, the inside of the cell is electrically 
negative by virtue of an excess of negatively-charged Potassium 
ions. Outside cell, beyond the cell membrane, there are positively-
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charged Sodium ions. This slight imbalance of electric charge is the 
basis of the electrical activity of the body. This situation is known 
as polarized state. The cell membrane can do a trick of opening and 
closing a gate, as it were. although a very complex mechanism, there 
is a simple way of looking at it. When the body needs to send a 
message from one point to another, it opens the gate. Then potassium 
and sodium ions cross through the open gate in the membrane in 
opposite directions neutralizing the charge difference. This is the 
depolarized state. The result is a rapid transition – a switch - in 
charge. It amounts to switching between 1 and 0 as in a computer. 
This generates an electrical impulse. This impulse triggers the gate 
on the next cell to open, causing another change, and so on. In 
this way, an electrical impulse moves like wave of depolarization from 
a nerve in one place in the body to another. Soon afterward the 
wave has passed a cell, a biological pump restores the polarized state 
(repolarization) ready to accept the next signal. This whole cycle of 
polarization, depolarization and repolarization takes place hundreds 
of times per second. The information to plan and make all this is 
stored in code on our DNa, the material of heredity. a human body 
generates between 10 and 100 milliVolts. any breakdown in this 
electrical system is a real problem. This is how the Sa node tells the 
heart muscles to contract. The cell-to-cell wave of depolarization 
takes less than a second to flow through the entire heart. The 
resulting flow of electricity can be picked up by suitable electrodes 
attached to the skin at different locations. This is how the well-
known ECG (ElectroCardioGram) works .  S im i l a r l y,  EEG 
(ElectroEncephaloGram) monitors the electrical activity in the 
brain.

There was a time, not perhaps earlier than just one generation, 
when doctors had to diagnose by relying solely on palpation (touching 
with hand), percussion (tapping with fingers), hearing through 
acoustic devices (stethoscope) and most importantly, listening 
patiently to the patient, an art which, regrettably, is fast disappearing ! 
More often than not, the patient is now merely an object. 

Doubtless, doctors today are getting smarter by the day. Reason ? 
Technology !

[P. Radhakrishnan]
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ultrasound is the most widely used modality in medicine. The 
technique and its wide applications have improved considerably over 
time and are used today to image almost every organ in the body 
resolving structures down to couple of millimeters in size. The aim 
of this article is to sound to you the applications and implications 
of sound waves in medicine and the tremendous advancements in 
technology over a short period of 20 yrs in ultrasound practice. 

as we are aware, the sound waves can be pleasing to the 
ear as in an orchestra or at times it can be a nuisance. The same 
sound waves but of very high frequency are made use of in medical 
sonography.  as they are of high frequency, of the order of  2  to 15 
Mega Hertz (MHz) they are not audible to human ear and hence 
called ultrasound.  

In many ways ultrasound beam is similar to a beam of light. unlike 
X – rays but similar to light 
it can be focused,  reflected 
or refracted.  The beam 
consists of high frequency 
sound waves generated by 
vibration of a piezoelectric 
crystal within the ultrasound 
transducer. 

The ultrasound 
transducer also functions as 
a listening device.  a pulse 
of ultrasound is beamed for a 
fraction of a second and the 
device then listens during a 
much longer interval for the 
echo response. The returning 
sound waves (echoes) 
strike the transducer 
producing vibrations which 
are transmitted as electric 

Ultrasound Scanning
Principle and Progress
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signals to an oscilloscope or for storage on the screen of a cathode 
ray tube.

What produces these echoes? The tissues in the body vary from 
each other in their sound transmission characteristics (acoustic 
impedence) When two tissues of differing sound transmission 
characteristics are apposed, the ultrasound beam will be partly 
reflected at the interface between them returning an echo signal to 
the transducer.  The degree of difference in acoustic impedence will 
determine the strength of the returning echo. Thus it soft tissue lies 
next to bone which has a very high acoustic impedence or next to 
air which has a very low acoustic impedence strong interfaces will 
be formed and strong echoes will be returned. On the other hand 
soft tissues (vessel wall, fat, septa etc) differ only slightly from one 
another in acoustic impedence and the echoes that are returned 
from their various interfaces are relatively weak. These echoes are 
recorded as spikes on an oscilloscope or stored as dots on the screen 
of a cathode ray tube. Several dots build up an image of a section 
on the storage screen. The brightness of the dots varies with the 
strength of the dots(B mode scanning). When a suitable picture has 
been made it may be photographed. With the introduction of grey 
scale units, echoes of differing intensities are recorded with stronger 
echoes appearing darker in proportion to their intensities.  These 
units are capable of recording echoes from the parenchyma of many 
organs in far greater detail than was previously possible.

The first published work on medical ultrasound was by Dr. Karl 
Theodore Dussik in austria. In 1942 he used ultrasound waves to 
detect brain tumours. The early machines in 1960s were primitive 
where a single image took several seconds to build up. The first 
real time scanner was developed in 1965 by Walker Klause and 
Richard Soldner. Professor Ian Donald from Glasgow Scotland – 
an obstetrician developed a prototype of the now existing B mode 
scanner and introduced several diagnostic techniques in obstetrics. 
absence of any radiation or other side effects of this technology  
along with better visualization of fetal parts due to presence of the 
normally existing fluid around the baby encouraged the wide and 
unlimited use of this technology in the filed of obstetric practice. 

In 1980s  computer software was introduced to ultrasound 
technology. Digital technology helped in making smaller and more 
portable machines. Spectral and color doppler were introduced 
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which led to better evaluation of blood vessels, cardiac imaging 
and tumours. Later Endoluminal devices were introduced in which 
high frequency ultrasound probe could be introduced into the upper 
or lower part of gastro intestinal tract to visualize gastro intestinal 
wall & adjacent structures. This has been of great use to diagnose 
early malignancies in gastrointestinal tract, prostate etc. Harmonic 
imaging is a modality that produces artifact free images in high 
resolution. 

3 D ultrasound was later developed by Olaf Van Ramun & 
Stephen Smith at Duke university in 1987. Later 4 D ultrasound 
came into existence which adds the element of time to the process. It 
produces live images of the foetus and is currently used in obstetrics 
to show live images of the fetal face and fingers etc, in gynecology to 
study uterine anomalies and in medicine to assess gallstones, tumor 
volume etc. 

ultrasound elasticity imaging is another new innovation useful 
for imaging nearly every tissue. Widely used to breast imaging it 
helps to detect early breast cancer. It is also used to image lesions in 
thyroid, prostate, pancreas and lymph nodes. 

The introduction of intra operative transducers has led to the 
use of ultrasound in diagnosing liver metastases or pancreatic masses 
during surgery.   In liver transplant it helps to map the hepatic veins in 
the donor and to evaluate the hepatic artery graft in the recipient.

ultrasound guided procedures like fine needle aspiration cytology 
and biopsy tests, abscess drainage, catheter placement etc has been 
of great help to avoid many surgical procedures.  Recently ultrasound 
has also been used to assist radio frequency ablation of tumours.

Thus ultrasound is today a valuable computer integrated tool 
to image almost every organ system of the body producing image 
resolution down to millimeter size. In addition it has the advantage 
of involving no ionizing radiation, has no known side effects, readily 
available, relatively cheap, non invasive and portable.  Its applications 
keep on expanding with the improvements in technology and 
computer software development.

 
(Contributed by:

Dr alex K. Ittyavirah)
Health Action by People (HAP) & Executive Knowledge Lines
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If you had visualized an 
inventive problem solver as one 
with uncombed hair, casually 
dressed , sporting a vacant stare, 
pacing up and down the corridor 
with head bowed down and 
oblivious of his surroundings, it 
is time you change your views. 
You can be properly dressed and 
sitting in the air-conditioned 
comfort of your workplace you 
can “generate” innovative ideas 
and solutions. We today have 
an algorithmic way of arriving at 
inventive solutions – a template 
and ready reckoner for innovative 

ideas.
Genrich altshuller was a Russian engineer who got his first patent 

while still a student in high school. Later he went on to make other 
inventions relating to submarines. He worked at the patent office 
and had meetings with different inventors. He became more and 
more interested in the mechanics of creativity - how were inventions 
made and what happens in the head of the inventor. He was not 
prepared to believe that creativity was a mystic or gifted attribute. 
Can the process of creativity be codified so that more people can 
learn the skill and thus give rise to more inventive solutions? 

after analyzing several hundreds of thousands of patents, he 
formulated an axiom that inventing is nothing but removing certain 
technical contradictions using time tested and well known design 
principles. a contradiction is a situation where more of a desired 
property brings along with it less of another desired property or more 
of an undesired property. For example miniaturising a PCB may lead 
to more thermal load; increasing the heat to make milk boil faster 
may lead to structural disintegration of milk. altshuller found that 
there are some universal patterns behind problems and solutions. In 
1946, he announced the TRIZ methodology, an acronym which in 

Creativity Unplugged
A Template for Innovation

General

altshuller
(1926 - 1998)
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Russian means “the theory of solving inventor’s problems”. a letter 
he wrote to Stalin in 1948 deploring the chaotic state of Russian 
innovation framework resulted in his imprisonment two years later. 
after serving harsh prison terms he was released a year and half after 
Stalin’s death. 

Since altshuller was primarily interested in engineering products, 
his vocabulary is also related to engineering and manufacturing. 
But the TRIZ principle has caught the attention of problem solvers 
in other domains. The list of companies using TRIZ to solve real, 
practical everyday problems and to develop strategies for the future 
of technology includes Motorola, Procter & Gamble, Jet Propulsion 
Laboratories, 3M, Siemens and Philips. We have published evidence 
of Infosys using the method to restructure their Business English 
training programs and the government of Singapore using it to 
contain the spread of SaRS disease. The TRIZ journal published 
monthly and available for free reading on the net contains several 
case studies of TRIZ application from every conceivable domain.

TRIZ methodology rests on a set of 39 parameters which are 
basically the degrees of freedom of any design. Some of these are:

Product properties such as Length, area, Volume, Weight, Speed, •	
Shape and Strength 
Process characteristics such as usability, Durability, •	
Manufacturability and Maintainability 
Resources such as Time, Cost, Information, Power, Energy•	

These parameters are organized in a 39 x 39 matrix. From the 
rows we choose those parameters relevant to the problem on hand. 
We then identify those parameters in columns that are likely to lead 
to contradictions. TRIZ template provides a map of one or more 
design principles to resolve each of the contradictory situations. In 
common parlance we can say that we have succeeded in effecting an 
intelligent trade-off. The principles are 40 in number. and may occur 
at multiple places in the matrix. Some of the principles are:

Segmentation: Three smaller inter-connected water tanks in place •	
of one large tank
Remove part retaining functionality: Recorded music in place of •	
live artists for a dance 
asymmetry: Food processors have asymmetric blades for better •	
mixing
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Merging: Double sided PCBs•	
Multiple functions: Marketing manager doubles as corporate •	
communications manager
Nesting: Telescoped pointers used by speakers during •	
presentations 
Inversion: Escalator moves while people remain fixed•	
Periodicity in place of•	  continuous action: Chimer before important 
announcements
Feedback: Scale change while zooming images•	
Change of state: Transport gas in liquid form to reduce volume•	

 as an example, an auto manufacturer was looking for a good 
design for scooter wheels. They chose to use plastic, tvvvhey had 
designed the shape, but manufacturability suffered and safety got 
reduced. applying TRIZ they took the design principles from the 
contradiction matrix. The suggested design principles were:

Segmentation: The rim was split into two separately moulded 
pieces

Dimensionality change: The web was changed to a 3-dimensional 
object instead of a 2-dimensional wheel thereby increasing radial 
and lateral rigidity.

Replace a mechanical system: The hollow rim was strengthened 
with foam for energy dissipation thus increasing safety.

Ideal designs evolve over time. In the meanwhile the demand 
on products goes up and complexity sets in. TRIZ forces us to look 
at the most ideal state of a system or product early enough. The 
object designed could be a manufactured product, a service or 
even an organizational structure. One only needs to interpret the 
engineering jargon appropriately in the given context. For a complete 
list of all the 39 parameters, 40 principles and the contradiction 
resolution template refer http://triz40.com The universal application 
of the methodology in diverse fields is possible because of the robust 
framework underlying it. The idea is to elevate a specific problem 
suffering from contradiction dilemmas through the process of 
abstraction to a generic (or typical) problem. at this level one uses 
the contradiction resolution template to get generic or typical design 
process steps. These then are reinterpreted in terms of the original 
specific problem. 

The greatest tribute to the TRIZ methodology is the fact that 
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even after more than 60 years and after being applied to hundreds of 
problem contexts, no one has found the necessity to augment either 
the set of 39 parameters or the list of 40 design principles. There are 
interactive software tools available today to assist problem solvers 
with possible cues out of the design principle basket. 

Happy inventing !! 
Note: For the purposes of this article, the words invention and 

innovation have been used interchangeably.

[R. Narayanan]

Like fireflies they come,
Out the darkness around me
and I realize I am not blind.

Like dewdrops they fall,
From the canopy above 
and I realize I am thirsty.

unchained melodies, they rise
Like white clouds from the 
chasm
and I realize I am on the edge. 

Like leaves of the Banyan they 
chatter, 
Children running home from 
school
and I realize I am alive. 

Like flamingoes they lift, 
Sunrays tinting feathers gold
and I realize I have a soul. 

They come, scampering,
Like my dogs after a bath
Shaking, spraying droplets,

Big arcs of love,
Crying, ‘Wake up! Wakeup!
Play with us!’ –

Happily, I take up the pen.
 (Balachandran.V)

balanpnb@gmail.com

Words
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Passiflora edulis or passion fruit is a plant cultivated commercially 
in frost-free areas for its fruit. It is native to South america and is 
widely grown in India and many countries of the world. The passion 
fruit is round to oval, yellow or dark purple at maturity, with a soft 
to firm, juicy interior filled with numerous seeds. The fruit can be 
grown for its juice, which is often added to other fruit juices to 
enhance aroma.

The bright yellow variety of passion fruit, which is also known 
as the Golden Passion fruit,  grows up to the size of a grapefruit, and 

the dark purple passion fruit is 
smaller than a lemon, with a dry, 
wrinkled rind at maturity.

These forms of Passiflora 
edulis have been found to be of 
different species. They occur in 
different climate regions in nature 
and bloom at different seasons. 
The purple fruited species is self 
fertile and mildly poisonous, and 
the yellow fruited species is self 
sterile.     

Early European explorers 
gave the plant its common name 
because the flower’s complex 
structure and pattern reminded 
them of symbols associated with 
the passion of Christ. It was said 
that the flower contained the 
lashes received by Christ, the 
crown of thorns, the column, the 
five wounds and the three nails.

The distinctive flower of 
the passion fruit plant is called 
Passionflower, and is noted for its 

Passion Fruit
Food and Herbal Medicine
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unusual visual characteristics. The leaves and roots of the 
plant have medicinal uses. 

Passion fruit is available commercially fresh and 
canned. In addition to being added to fruit salads, 
passion fruit is commonly used in desserts and 
vanilla slice.  It is also used to make juice, jams, and 
is also eaten raw sprinkled with sugar.

In some places passion fruit is commonly sold in 
public markets, with a straw on it to suck the seeds 

and juices inside. Passion fruit seeds are sometimes 
used to decorate the tops of certain cakes.  

In different countries, passion fruits are used for different 
purposes. In Senapati district of Manipur in India, the indigenous 
people of the Nagas use passion fruit leaves tea and salad. They 
also make ‘Khecheeri’ with rice and passion fruit leaves. In some 
countries, passion fruits are sweetened and diluted with water or 
other juices (especially orange or pineapple), to make cold drinks. In 
South africa, passion fruit juice is blended with milk and an alginate. 
It is also used to flavour soft drinks such as Schweppes Sparkling 
Granadilla and numerous cordial drinks. Passion fruit juice or syrup 
is an essential ingredient of some cocktails, particularly the hurricane 
and the Peruvian maracuya sour.  In australia the pulp is added to 
yoghurt.  

Passion fruit juice is also used in making sauce, gelatine desserts, 
candy, ice cream, sherbet, cake icing, cake filling, meringue or chiffon 
pie, cold fruit soup and cocktails. The seeded pulp is made into 
jelly or is combined with pineapple or tomato in making jam. Swiss 
processors have marketed a passion fruit-based soft drink called 
“Passaia” for a number of years in Western Europe. 

Many natural products like fruit and vegetables are known to 
have properties that have been shown to work just as medicinal 
drugs, and that is appealing to people who don’t like the unpleasant 
side effects.  Fresh passion fruit is known to be high in Vitamin a, 
Potassium and dietary fibre. The yellow variety is used for juice 
processing, while the purple variety is sold in fresh fruit markets. 
Passion fruit juice is a good source of Vitamin C. 

The leaves of passion fruit plant, as well as the fruit juice contain 
alkaloids, including Harman, which has blood pressure lowering, 
sedative and antispasmodic action. The passion fruit leaves are 
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used in many countries as medicines. The flower of passion fruit 
has a mild sedative and can help to induce sleep. Passion flower has 
been used in the treatment of nervous and easily excited children, 
bronchial asthma, insomnia, nervous gastrointestinal disorders and 
menopausal problems. Passion flower is sometimes used as a mild 
hallucinogen.

The passion fruit extract is found to cut down severe wheezing 
and coughing among asthma patients and help reduce blood pressure, 
according to a study conducted in australia. In a placebo-controlled, 
double-blind trial, only about a fifth of the people receiving purple 
passion fruit skin extracts had wheeze as a symptom, compared to 
nearly 80 percent of the placebo group. In another trial, passion fruit 
treatment significantly decreased blood pressure. Earlier, scientists 
had established the fruit’s bioactive properties.

The fermented passion fruit juice is becoming popular in every 
household in Senapati District of Manipur in India, and used 
as digestive herbal medicine. Passion fruit leaves and fruits are 
commonly used by the gastric patient in Manipur and Nagaland.

Italian chemists have extracted passiflorine from the air-dried 
leaves of passion fruit plant. In Madeira, the juice of passion fruits 
is given as a digestive stimulant and treatment for gastric cancer. 
Researchers at the university of Florida have found that yellow 
passion fruit extracts can kill cancer cells in vitro. The phytochemicals 
which are responsible for this anti-cancer effect are carotenoids and 
polyphenols.

[CGS]

We can get fuel from fruit, from that shrub by 
the roadside, or from apples, weeds, saw-dust - almost 
anything! There is fuel in every bit of vegetable matter 
that can be fermented. There is enough alcohol in 
one year’s yield of a hectare of potatoes to drive 
the machinery necessary to cultivate the field for a 
hundred years. and it remains for someone to find out 
how this fuel can be produced commercially - better 
fuel at a cheaper price than we know now.

 - Henry Ford
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Prof. Robert Oppenheimer, the famous atomic scientist, was 
entrusted with the task of developing the first atomic Bomb by the 
uS  govt. way back in 1939. The project was popularly known as 
the Manhattan Project. Six years of efforts finally succeeded and the 
first atom Bomb which would be used in Nagasaki and Hiroshima 
was ready in 1945 as planned. He was able to achieve the target 
because he was given the official sanction, the necessary funds, the 
authority to buy components and materials required for the Bomb 
and the freedom to select qualified personnel including scientists and 
engineers. It was said that he had to arrange components and very 
sensitive parts which went into the manufacture of the Bomb from 
more than one hundred agencies. all activities were coordinated 
in such a wonderful manner that the Bomb was ready to be handed 
over on the date specified. In carrying out his task, he had perfect 
freedom to take decisions with no interference from any outside 
source.

In India, we can be proud of the achievements of our scientists, 
engineers, technicians and scores of workers who contributed their 
mite for the successful launch of Chandrayan-1. This is a classic 
example of a project well done, which proves that given sufficient 
funds with complete authority to procure necessary materials and 
components and qualified and committed personnel, and no outside 
interference, we can indeed achieve wonders. The work culture 
existing in the Indian Space Research Organisation (ISRO) is what 
is required in all other areas if we want to achieve optimal results. 

We can also be proud of the Konkan Railway Project and the 
Delhi Metro Project both of which were completed without much 
delay because the personnel who carried out the projects had 
complete authority to take on the spot decisions without outside 
interference. 

Beas Hydro Electric project which was started during Nehru’s 
era, lingered on for many years without any end in sight after 
spending several crores of rupees. When Indira Gandhi became 

 Some Success Stories
 And Contributing Factors

Real Life Markers
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the Prime Minister, she appointed a military General (engineer) as 
Managing Director of the project who was able to commission the 
first unit within two years. This General was invited by the Roorkee 
university as guest lecturer to address the participants of a course on 
“ Project Implementation, Monitoring and Evaluation” conducted 
by the university in 1978, which I attended as K.S.E.B. nominee. 
Everybody was anxious to learn how the General was able to achieve 
the impossible. He informed us that he was extremely lucky when 
he took over, as State of Emergency had been declared in India by 
then. The Project site had been under the control of mafia groups 
and trade unions, and debilitating strikes were frequent. The work 
force was under the control of labour leaders who owed allegiance 
to different political parties, who were organizing strikes for fulfilling 
their own agenda and practically no work was possible. as soon 
as the General took over, he declared the Project site a restricted 
area. all labour leaders were removed from the site, and nobody was 
allowed into the project site without entry pass. anybody violating 
these rules was arrested. Statutory wages were fixed for all categories 
of workers with govt.’s approval, and an agreement was signed with 
the workers, effective for three years, prohibiting all demonstrations 
and strikes. Corrupt engineers who had exploited the chaotic labour 
situation were transferred and efficient engineers were posted in their 
place. The project work went on without any hindrance at all and 
the first unit was commissioned within two years. This was possible 
because the Emergency was in place and everybody concerned with 
the project sincerely worked for fear of getting punishment.

[K.M. Nair]

Finish each day and be done with it.  You have 
done what you could.  Some blunders and absurdities 
no doubt crept in; forget them as soon as you can.  
Tomorrow is a new day; begin it well and serenely and 
with too high a spirit to be cumbered with your old 
nonsense. 

 -Ralph Waldo Emerson   
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When literally translated from Sanskrit,  arthasastra means 
science of wealth. True to its name, arthasastra provides a basis for 
economic science and it contains important branches of modern 
economics such as production, distribution, consumption and  
exchange. The model advocated by Kautilya in his arthasastra, is 
based on  the concept of righteousness and is well ahead of his time. 
It unfolds the vast treasures of ancient Indian Economics which 
had no parallel in western economic notions until perhaps, the 
publication of adam Smith’s ‘Wealth of Nations’  in 1776. While 
the economics of adam Smith is more or less confined to be a policy 
guide for realising the wealth of nations, Kautilya’s economics has 
a wider scope and it includes various other  aspects like philosophy, 
sociology, civil liberties, state administration, medicine, sorcery 
etc. It also contains many social principles such as the obligation 
of the state for providing social security and welfare to the citizens.  
    The main types of economic activity, mentioned in the arthasastra, 
providing the means of livelihood for the people, are agriculture, cattle 
rearing and trade. The importance of agriculture and animal husbandry 
for the economic growth of the state cannot be over emphasized. 
Kautilya has given many suggestions for obtaining a good harvest like 
the proper selection of  seeds, application of manure, and rotation of 
crops. apart from the additional income from the animal products, 
the animal husbandry contributes indirectly to the development of 
agriculture, as it provides organic manure and bullocks for ploughing 
the field. Kautilya advocates also the development of social forestry 
and the theory of ecology to optimise the natural resources. Though 
he is critical about the dishonest ways of the traders, he is well aware 
of the importance of trade in the economy and he calls upon the 
government to provide necessary facilities and protection to the 
traders. Transport and marketing facilities and credit at reasonable 
rate of interest (15%) should be provided for the promotion of  trade 
and commerce. There should be roads of different width connecting 
the towns and villages in the state and the neighbouring countries. 
Government should also construct warehouses and rest houses on the 

The Economic Traits
Kautilya’s Arthasasthra
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roadsides for the use of traders. Road cess at the rate of  1/16 pana 
per headload and 1 1/4 panas per cart load could be collected from 
the traders using these roads. It has been stipulated that the state 
should manufacture directly commodities which are essential for the 
people. Even while favouring the free enterprise economy, he suggests 
limited intervention by government to control the dishonest ways of 
the traders.

The absence of public lending agencies compells government to 
follow the virtue of necessity of keeping reserves in the exchequer 
for meeting the emergencies.  In order to mobilise more revenue, 
the government has to invest funds in the productive sectors like 
agriculture, animal husbandry,  industry, mining and forestry. The 
people should be persuaded to undertake such productive activities 
on a large scale by offering them necessary facilities and incentives. 
Kautilya warns against the extravagance of administrators and advises 
them to maintain austerity in expenditure and keep the number of 
staff to the absolute minimum. He is of the opinion that efficiency of 
a department could be  improved to some extent by avoiding over-
staffing. He is advocating an export oriented policy without ruling 
out altogether the necessity of protectionism strategy. He prefers 
restrictions on the import of goods which are not very essential to the 
people by levying higher rate of taxes, to banning the import.

Kautilya’s views on town planning are admirable. according to 
him, the town should be planned with broad roads and drainage with 
arrangements for extinguishing the outbreak of fire. He stresses the 
need for cleanliness of the towns and prevention of their haphazard 
growth.

another important source of state income is mining and metal 
industries based on  copper, brass, bronze and tin. The superintendent 
of mining, who should be an expert in geology and metallurgy, has to 
make a survey for mineral deposits and start new mines and renovate 
old ones. The mining which is a state monopoly could be undertaken 
either directly by government or leased out for a share of the output.

The economic policy of the state should aim the welfare of all 
sections of the society and the wealth of the country should reach 
everybody without any scope for exploitation or concentration in the 
hands of a few.

Kautilya emphasises the importance of afforestation and suggests 
the adoption of monoculture plantation of valuable species of trees like 
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chandan (Santalum album), palash (Butea monosperma) and asoka 
(Saraka asoka), to enrich the forest reserve of the state. There are three 
categories of forests viz., game forests, for recreational purposes like 
hunting, economically useful forests for collecting forest produces like  
timber and elephant forests from where elephants could be captured. 
Sufficient attention should be paid for the protection of forests and 
anyone found setting fire to the forest is to be thrown into the fire. 
The forests are fully owned by government and it is the duty of the 
superintendent of forests to protect and develop the forest resources 
with the active involvement of the forest tribes. Manufacturing units 
should  be set up in the forests for producing articles from the forest 
resources  so as to increase the income of government. In addition to 
the usual wooden articles and cane-wares, a large variety of defence 
materials like swords, spears and other weapons could also be produced 
in such units.

The rigid control of the entire economic activities by the state 
would show that Kautilya envisages economic planning by state  
control with more emphasis on increasing the tax paying capacity of 
the people to replenish the exchequer, rather than actual development. 
While the present day economic planning is  based on economic laws, 
models and statistics, Kautilyan model is confined mainly to the fixing 
of quantum of revenue expected from each economic activity, with 
control exercised to ensure the recovery of this revenue.

Kautilya has developed his economic thoughts on the basis of the 
social, political and economic conditions of his time, and he doesn’t 
claim that it could be applicable  for all time or social conditions. as 
Rao observes, Kautilya “ anticipated  the teachers of the historical 
school, when he rejected the absoluteness or cosmopolitanism of 
Economic Theory. He did not believe that there was one universal 
law, which is applicable to all conditions  and all times. He held that 
economic laws should be adopted to changing conditions of time and 
place.” (Studies in Kautilya, M.V.K. Rao, 1958, P202) Yet, some of the 
universal economic truths  propounded in his treatise transcend the 
boundaries of time and space.                                                     

[N.S. Mannadiar] 
 Sahase Khalu Lakshmi Vasati.  

                     -Kautilya 
“ Wealth, indeed, resides in risk taking”     
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Info  Bits

Chronic diabetics, who are destined to  test their blood-glucose 
level daily through painful needle-pricks, would welcome any 
noninvasive and simple method to do this. Massachusetts-based 
Draper Laboratories is trying to develop exactly such a system - a 
special ink for tattoos that changes color based on glucose levels in 
the blood.  Nanotechnology researchers associated with the project 
believe that the injectable ink may one day prove helpful in freeing 

diabetics from painful 
blood glucose tests. 
The tattoo would let 
diabetics know if an 
abnormally high or 
low reading was either 
returning to a normal 
level or getting worse. The 
ink is made up of a bunch 
of tiny spheres, about 
120 nanometers across, 
that contain “the glucose 
detecting molecule, a 
color-changing dye, and 
another molecule that 
mimics glucose.” Those 
molecules are moving 
around in the spheres, 
and when they near 

the surface, they grab onto either glucose or the molecule that 
mimics glucose. If they mostly latch onto real glucose, the ink (and 
consequently the tattoo) will look yellow, but if they grab the fake 
glucose, the tattoo will look purple, indicating a low level of glucose 
in the bloodstream.

The tech, however, is still a couple years away, but it’s a much 
more immediate and constant monitor of the blood than having to 
prick and swab a few times a day.

Tattoo as Glucose Level Monitor
Eliminating  Needle-pricks
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Currently, patients with a 
pacemaker — numbering three 
million in the world   today-  are 
barred from undergoing MRI 
scans.  It is estimated that every 
five minutes globally, a patient 
is denied an MRI because of 
an implantable cardiac device. 
also, 50-75% of patients with 
implantable cardiac devices will 
be asked to undergo MRI scans 
over the lifetime of their device. 
For many patients, MRI is not 
simply a superior diagnostic 
tool but the only available non-
invasive diagnostic tool.

unfortunately, current pacemaker designs include a metal wire 
that connects the pacemaker to the heart. During an MRI, the wire 
can get hot,  potentially inducing a rapid heart condition, which can 
prove fatal.  The wire also picks up radio frequency interference, 
which can impair the pacemaker’s performance.  

Now an MRI-compatible pacemaker called EnRhythm MRI 
SureScan Pacing system  has been introduced which is  a boon for all 
patients with a pacemaker, especially those who are old. a cardiac 
patient with such a pacemaker implanted inside his chest can now 
finally undergo an MRI scan. 

It is slightly more expensive in the sense that  while the present 
day pacemakers cost Rs 1.6 lakh, the MRI-compatible machine costs 
just Rs 30,000 more.

MRI-compatible Pacemaker
Boon to the Needy

Kind words can be short and easy to speak, but their 
echoes are truly endless.
 - Mother Teresa 
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Tech Brief

Bumps and potholes on roads are unwelcome, as they make 
the journey uncomfortable and also spoil the vehicle suspension 
system. 

Now a team of MIT undergraduate students have developed an 
unusual way to recover lost energy -  a shock absorber that harnesses 
energy from small bumps in the road,

generating electricity while it smoothes the ride more effectively 
than conventional shocks.  This new kind of regenerative shock 
absorber is  called GenShock. Whenever a vehicle fitted with 
such a suspension moves over bumps, a hydraulic fluid is forced 
through the turbine,  generating electricity  which continuously 
charges the battery bank in the vehicle. This is somewhat similar 
to the regenerative braking process used in hybrid vehicles, now 
a rage in automobile field. With regenerative braking, the energy 
usually wasted during the process of braking is conveniently used 
to recharge a set of batteries. That, in turn, is used to power the 
electric motors driving the vehicle. The students experimented with 
many vehicles and their results showed that a lot of energy was being 
wasted by trucks and they found out this way to tap it. They have 
applied for a patent for the GenShock design and have also formed a 
company called Levant Power to commercially develop and market 
the product.  The Senior Shakeel avadhany and his teammates 
hope to initially find customers among companies that operate large 
fleets of heavy vehicles and have also drawn interest from the u.S. 
military and several truck manufacturers 

GenShock  can help increase fuel efficiency up to 10 
per cent, it is estimated.  The more the 
bumps you cover, the 
more fuel efficiency 
you get. 

Shock Absorbers as Energy Source
An MIT Initiative
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That doesn’t really mean you can go ahead damaging your suspension, 
be aware. The GenShock can help companies immensely to cut 
costs especially when it has to do with huge trucks that usually carry  
heavy loads. No price or set date has been announced yet, but they 
say it should come out by summer this year.

[For details: htt://web.mit.edu,greenlaunches.com)(Sourced 
by: amarnath Raja)
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Books Scan

‘Guiding Souls’
Dialogues on the Purpose of Life
Book by: Dr. A.P.J. Abdul Kalam 
with Arun K. Tiwari 
(former DRDO scientist )
Published by: Ocean Books Pvt. Ltd.

 The book establishes the 
concept of inner experience, 
emotions, feelings, insights and 
knowledge. It also revolves around 
those who went on to influence Dr. Kalam. 
Some samples of words of wisdom from Guiding Souls:
Music is the best prescription for relaxation. It just cleans you up 

from the inner side. 
In the foreword of ‘Markings’ by Dag Hammarskjold, W.H. auden 

writes that it is easy to look at greatness from a distance - to speak 
of some great person who might have lived years or centuries ago. 
The tough part is  to see and recognize greatness around you, in 
your own time. 
Guiding souls, according to Dr. Kalam, are the luckiest of mortals 

because  what they must do is the same as what they most want 
to do.  They are so certain that  their work is  good and will stand  
the test of time that even if their genius goes  unrecognized in their 
life-time, they always enjoy the earthly reward of  satisfaction of a 
job well done.They are so engaged in their spiritual work that this 
world runs after them. They live in the Kingdom of Heaven right 
here. In a manner in which Verghese Kurien lived in anand!
Verghese Kurien, after his Masters in Mechanical Engineering from 

Michigan State university, uSa in 1949, was posted as Dairy 
Engineer at the govt. creamery in anand, Gujarat. around the 
same time, the infant cooperative dairy, Kaira District Cooperative 
Milk Producers’ union was fighting a battle with Polson Dairy, an 
MNC.  Inspired by Sardar Vallabhai Patel, who said that if the 
farmers of India are to get economic freedom, then they must 
get out of the clutches of the middlemen; young Kurien joined 



March 2009Executive Knowledge Lines29

hands with the social leader Tribhuvandas Patel to set up a dairy 
processing plant. and the rest is history.
Kurien not only built one of the largest and most successful 

institutions in India - amul; this model of  cooperative diary 
development engineered the White Revolution in India and made 
India the largest milk producer in the world. 
The name amul comes from the Sanskrit word - Amoolya, meaning 

priceless. It was suggested by a quality control expert working in 
anand. The first products with this brand name were launched in 
1955. Since then they have been in use in millions of homes in all 
parts of India and abroad. Today amul is a symbol of  high quality 
products sold at reasonable prices and available everywhere.
There is something more that makes the amul brand special.  

amul is the brand name of two million farmers, members of 10,000 
village dairy cooperative societies throughout Gujarat. 

In another example, Guiding Souls presents the case Sir. C.V. 
Raman, of Raman Effect fame and recipient of Nobel Prize for Physics 
in 1930. a research student of Physics was conducting an experiment 
with 1 kW power X-ray tube. On hearing that a scientist in England 
was experimenting on the same problem with a 5 kW X-ray tube, 
he grew dejected When C.V. Raman got to know of this, he walked 
upto the student and with a smile said: “ There is a very simple 
solution, use a 10 kW brain only on the problem.” He was speaking 
from experience. He had won the Nobel Prize for Physics with simple 
equipment he built personally without any grant or external funding. 
The book narrates a number of such instances, as guideposts for the 
readers to learn from and also to emulate. 
Contents: 
	Perpetuity 
	Guideposts 
	The Essence

[Source: State Central Library, Trivandrum]

a weed is a plant whose virtue is not yet known.

  -Ralph Waldo Emerson
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The greatest of evils and the worst of 
crimes is  poverty, Bernard Shaw argued 
100 years ago. Poverty is a huge tragedy 
which ruins the lives of a great  many 
people across the world - lives battered, 
happiness stifled, creativity destroyed, freedoms eradicated..... Shaw 
was talking about the causation and consequences of poverty - that 
is bred through evil and ends up being a crime. The book enhances  
understanding of what is involved in the removal of poverty.

The twenty-first century will be defined by the fight against 
the scourges of poverty, inequality, and the threat of environmental 
collapse. This book argues that it requires a radical redistribution of 
power, opportunities, and assets to break the cycle of poverty and 
inequality and to give poor people power over their own destinies.

The twenty-first century will be defined by the fight against 
the scourges of poverty, inequality, and the threat of environmental 
collapse - as the fight against slavery or for universal suffrage defined 
earlier eras. “From Poverty to Power” argues that it requires a radical 
redistribution of power, opportunities, and assets to break the cycle of 
poverty and inequality and to give poor people power over their own 
destinies. The forces driving this transformation are active citizens 
and effective states. Why active citizenship? Because people living 
in poverty must have a voice in deciding their own destiny, fighting 
for rights and justice in their own society, and holding states and 
the private sector to account.Why effective states? Because history 
shows that no country has prospered without a state structure 
than can actively manage the development process. There is now 
an added urgency beyond the moral case for tackling poverty and 
inequality: we need to build a secure, fair, and sustainable world 
before climate change makes it impossible. This book argues that 

From Poverty to Power 
How Active Citizens and Effective States  
can Change the World 
Book by: Duncan Green 
Foreword by: Amartya Sen 
Published by: Oxfarm Internationalv
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leaders, organisations, and 
individuals need to act together, 
while there is still time.
Contents:
Foreword - Amartya Sen
Part 1: Introduction - The 

unequal world
Part 2: Power and Politics
The political roots of 

development 
I have rights,  therefore I am 
I believe,  therefore I am 
I read,  therefore I am  
I surf,  therefore I am 
We organise,  therefore we are 
I own,  therefore I am 
I vote,  therefore I am 
I steal therefore I am 
I rule , therefore I am 
Case Studies: How change 

happens: a revolution for 
Bolivia’s Chiquitano people                                                              
Winning women’s rights in 
Morocco
Part 3: Poverty and Wealth
an economics for the 21st 

century
Living off the land
The changing world of work 
Private sector, public interest
Going for growth 
Case Studies: african success 

stories: Botswana and Mauritius: 
The fishing communities of 
Tikamgarh 
Part 4: Risk and Vulnerability
Living with risk
Social protection

How change happens: India’s 
campaign for  a National Rural 
Employment Guarantee
Finance and vulnerability
Hunger and famine
HIV, aIDS, and other health 

risks
How change happens: South 

africa’s Treatment action 
Campaign
The risk of natural disaster
Climate change
Living on the edge: africa’s 

pastoralists
Violence and conflict
Shocks and change
Part 5: The International 

System
Who rules the world?
The international financial 

system
The international trading 

system 
The international aid system 
The international system for 

humanitarian relief and peace
How Change Happens: 

Landmines, an arms-control 
success story
Climate change
Global governance in teh 21st 

century
Part 6: Conclusion - A new 

deal for a new century

[Source: Tandem Library]
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Journals Scan

Many nations are concerned about 
the likely dangers of nuclear power and 
look for alternatives. But France has no 
choice -  they do not have oil or coal and 
had to necessarily go-in for nuclear power.

Today, France leads the world with 77% of its electricity 
generated from nuclear power. It has 59 reactors in 20 locations, 
the first one going into stream in 1974. S. Korea with 20 
reactors meets 35% of its power needs the nuclear way. Japan 
has 28% met from 55 reactors, uS 19% from 104 reactors, 
Russia 16% off 31 reactors. India’s 17 reactors supply 3% power 
while China’s 11 reactors account for 2 % of the power needs.  
The details are discussed in this issue.
Highlights of other Contents:
Darwin’s First Clues - He was inspired by fossils of armadillos and 

sloths
The year 2009 marks the 200th birth year of Charles Darwin, the 

Englishman who wrote The Origin of  Species, the most famous 
book in the history of science, presenting the powerful theory of  
how evolution could occur through purely natural forces.
Modern Darwins - They are proving his genius - finding his 

errors. 
Escaping North Korea - Defection is daunting. So is starting a new, 

free life. 
Mustang Trail -  The crowded west has little room for  wild 

horses 
Voices from the Crypt - Sicily’s macabre mummies offer lessons 

about life. 
Backyard arctic - In winter Mount Washington blows climbers 

away.
Watching TV - In 1900 Russian scientist Constantin Perskyi 

coined the word ‘television’ at the Paris World’s Fair to describe the 
transmission of still photos over wires. Subsequent developments in 

National Geographic 
February 2009
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TV arena over the years are listed.
Dubai’s Rotating  Skyscraper - The Dynamic Tower with 200 

apartments in 80 floors- to begin construction shortly. Each floor 
will rotate individually to allow a 360-degree survey of the Dubai 
skyline in less than an hour. also the wind turbines and solar cells 
positioned between each floor will provide  enough electricity to 
power the entire building. Pricing will range from $3 million to $30 
million, depending upon the type of apartment.

In 2004, Fiat, the automobile major 
of Italy was a laughing stock. Every other 
day, Italian dailies carried  reports of 
Fiat’s yet another failure: a new car had flopped, CEO is on way out, 
a strike was on somewhere ...

The company had gone through four CEOs in 3 years. 
Then Sergio Marchionne, an industry outsider, came on 
board as the new CEO. Today, Fiat’s image is different - solid 
bottom line, latest car doing very well etc. How Marchionne 
achieved this success is discussed in  this issue. He abandoned 
the Great Man model of leadership that had long characterised 
Fiat and created a culture where everyone is expected to lead.  
The CEO details how he made four particularly effective 
improvements. First he searched the company for hidden leadership 
potential - such as people far from headquarters  and young talent 
in marketing and other functions that had not  been considered 
high-potential career paths. Once he found those potential leaders, 
he engaged with them in many ways - such as through formal 
performance assessments, informal conversations, and text messages - 
demonstrating his commitment to them  and improving the corporate 
culture. Second, he set ambitious goals and actively guided managers 
toward achieving them. Third, he pushed the organisation to be less 
inward-looking, adopting benchmarks from apple, for instance, and 
hiring people from outside the car industry. and fourth, he showed 

‘Harvard Business Review’
December 2008
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Improve your concentration.
use reasoning and fill each
each row, column and
3 x 3 grids in bold borders
with each of the digits
from 1 to 9.
[BNN]
Solution in Page 45

EKL Sudoku 28
[Very Hard ]

If a man has talent and cannot use it, he has failed. If he 
has a talent and uses only half of it, he has partly failed. If 
he has a talent and learns somehow to use the whole of it, 
he has gloriously succeeded, and won a satisfaction and a 
triumph few men ever know. 
 - Thomas Clayton Wolfe

respect for Fiat’s employees by making adjustments - such as opening 
kindergartens and grocery stores near plants - to help them cope 
with work/life balance. The article describes Marchionne’s ways of 
achieving success in detail.

This issue of HBR also carries a special report on ‘Navigating a 
Downturn’ 
Highlights of Contents:
Reinventing your Business Model 
Finding and Grooming Breakthrough Innovators
When you shouldn’t go Global
Which kind of Collaboration is right for you?
Delivering on the Promise of Nonprofits
When Steve becomes Stephanie - HBR Case Study
Fiat’s Extreme Makeover
Nudge your Customers toward better Choices
The Global Entrepreneur

[Source: EKL Info Library]
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Dear Shri N.T. Nair,
I am sure ninety percent of the readers may find that ninety percent of 

the content in each issue of EKL was something, which they did not 
know earlier.

It is indeed a precious Knowledge Digest.  (Thanks to EKL 
Feb.’09, I have decided to change my habit of insisting on window 
seats in the plane!) ….

a mission is a destiny!  I congratulate you, the least one can do 
to cheer.  I am sure people will discover the value of your glorious 
effort in knowledge gathering and dissemination.

I pray that that discovery will come before you feel the fatigue.

With best wishes  
Prof. Omchery N.N. Pillai, Principal,

Bhavan’s Institute of Mass Communication and Management, 
New Delhi

Readers Say

In Forthcoming Issues

 Nanomagnetic 'fingerprints' : To boost next-generation 
information storage

 Calendars of the World  

 World's Smallest Letters: Stanford initiative

 Liquid Crystals as Lubricants: To reduce energy loss 
due to friction 

   Intelligent Pill Technology:  iPill

 White Spaces: using empty airwaves between TV 
channels for high-speed Internet access

 Human Area Network(HAN): Body as the medium of 
communication, instead of wires

 Aerogel Blankets: Thin, flexible blankets providing upto 
20 times more of thermal insulating capacity  
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Energy

The use of crop-based biofuels could speed up rather than 
slow down global warming by fueling the destruction of rainforests, 
according to a recently conducted study by scientists. Once heralded 
as the answer to oil, biofuels have become increasingly controversial 
because of their impact on food prices and the amount of energy it 
takes to produce them. 

“If we run our cars on biofuels produced in the tropics, chances 
will be good that we are effectively burning rainforests in our gas 
tanks,” warned Holly Gibbs, of Stanford’s Woods Institute for the 
Environment. They could also be responsible for pumping far more 
carbon dioxide into the atmosphere than they could possibly save as a 
replacement for fossil fuels. 

a study of the satellite photos of the tropics from 1980 to 2000 is 
reported to have revealed that half of new cropland came from intact 
rainforests and another 30 percent from disturbed forests. Trees cut 
down to make room for new farmland, are usually burned, sending 
their stored carbon to the atmosphere as carbon dioxide. 

For high-yield crops like sugar cane it would take 40 to 120 years 
to pay back this carbon debt. For lower yield crops like corn or soybeans 
it would take 300 to 1,500 years, as the study revealed. Further, 
biofuels have caused alarm because of how quickly production has 
been growing: Global ethanol production increased by four times and 
biodiesel by 10 times between 2000 and 2007. It has been estimated 
that anywhere from a third to two thirds of recent deforestation could 
be as a result of the increased demand for biofuels. an increased 
demand for food and feed also play a major role. 

What is certain is that much of the expansion of cropland in 
response to growing demand and rising prices is occurring in the 
tropics where there is an abundance of arable land and climates ideal 
for growing biofuel crops like sugar cane, soy and oil palm.

These findings do not mean that biofuels cannot be an important 
part of energy policy. Growing biofuel crops on marginal lands can 
have an overall positive environmental impact. The enormous tracks 
of degraded land in the tropics may be used for growing biofuel crops.

Biofuels  
 Contribute to Global Warming ?
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I was walking around in a Target store, when I saw a Cashier hand a 
little boy, five or six years old, some money back. The Cashier said, 
“I’m sorry, but you don’t have enough money to buy this doll. “Then 
the little boy turned to an old woman next to him: ‘’Granny, are you 
sure I don’t have enough money? ‘’ The old lady replied: ‘’You know 
that you don’t have enough money to buy this doll, my dear.’’ Then 
she asked him to stay there for just 5 minutes while she went to look 
around. She left quickly. The little boy was still holding the doll in his 
hand. Finally, I walked toward him and I asked him who he wished to 
give this doll to. “It’s the doll that my sister loved most and wanted 
so much for Christmas. She was sure that Santa Claus would bring 
it to her.” I replied to him that may be Santa Claus would bring it to 
her after all, and not to worry. But he replied to me sadly. “No, Santa 
Claus can’t bring it to her where she is now. I have to give the doll to 
my mommy so that she can give it to my sister when she goes there.” 
His eyes were so sad while saying this. “My Sister has gone to be with 
God. Daddy says that Mommy is going to see God very soon too, so I 
thought that she could take the doll with her to give it to my sister.’’ 
My heart nearly stopped. The little boy looked up at me and said: 
“I told daddy to tell mommy not to go yet. I need her to wait until I 
come back from the mall.” Then he showed me a very nice photo of 
him where he was laughing. He then told me “I want mommy to take 

my picture with her so she won’t 
forget me. I love my mommy and 
I wish she doesn’t have to leave 
me, but daddy says that she has 
to go to be with my little sister.” 
Then he looked again at the 
doll with sad eyes, very quietly. 
I quickly reached for my wallet 
and said to the boy. “Suppose 
we check again,  just in case you 
do have enough money for the 
doll?’’ “OK” he said, “I hope I 
do have enough.” I added some 
of my money to his without him 
seeing and we started to count 
it. There was enough for the doll 

Doll and White Roses
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and even some spare money. The little boy said: “Thank you God 
for giving me enough money!” Then he looked at me and added, “I 
asked last night before I went to sleep for God to make sure I had 
enough money to buy this doll, so that mommy could give it to my 
sister. He heard me! I also wanted to have enough money to buy a 
white rose for my mommy, but I didn’t dare to ask God for too much. 
But He gave me enough to buy the doll and a white rose. My mommy 
loves white roses.” a few minutes later, the old lady returned and I 
left with my basket. I finished my shopping in a totally different state 
from when I started. I couldn’t get the little boy out of my mind. 
Then I remembered a local news paper article two days ago, which 
mentioned a drunk man in a truck, who hit a car occupied by a young 
woman and a little girl. The little girl died right away, and the mother 
was left in a critical state. The family had to decide whether to pull 
the plug on the life-sustaining machine, because the young woman 
would not be able to recover from the coma. Was this the family 
of the little boy? Two days after this encounter with the little boy, 
I read in the news paper that the young woman had passed away. I 
couldn’t stop myself as I bought a bunch of white roses and I went to 
the funeral home where the body of the young woman was there for 
people to see and make last wishes before her burial. She was there, 
in her coffin, holding a beautiful white rose in her hand with the 
photo of the little boy and the doll placed over her chest. I left the 
place, teary-eyed, feeling that my life had been changed for ever. The 
love that the little boy had for his mother and his sister is still, to this 
day, hard to imagine. and in a fraction of a second, a drunk driver 
had taken all this away from him.

[Source: Smrithi] 
The value of a man or woman resides in what he or she gives, not in 

what they are capable of receiving.
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With 3G mobile technology already rolled out by over 200 
operators in over 80 countries, standards bodies, manufacturers 
and operators are looking towards the next generation of mobile 
technology. 3GPP (Third Generation Partnership Project), the 
standards body of 3G technology: uMTS (universal Mobile 
Telecommunications System), has created a plan to improve the 
mobile phone standard to cope with future technology evolutions. 

This is actually Long Term Evolution or LTE. 3GPP is a 
collaboration agreement, established in December 1998 that 
brings together a number of telecommunications standards 
bodies. Researchers and development engineers from all over the 
world, representing operators, vendors and research institutes, are 
participating in the joint LTE radio access standardization effort.

Mobile broadband is becoming the need of the present 
generation to have broadband Internet access wherever they move. 
LTE is the next-generation network beyond 3G and offers superior 
user experience and simplified technology for mobile broadband. 
It is mainly concentrating on cost reduction, spectral efficiency 
improvement, new spectrum usage and integration with other open 
standards. 

LTE networks enable fixed to mobile migrations of Internet 
applications such as Voice over IP (VoIP), video streaming, music 
downloading, mobile TV and many others. More demanding 
applications like Interactive TV, mobile video blogging, advanced 
games or professional services will become possible with LTE. Radio 
network products based on LTE will have a number of features like 
plug-and-play, self-configuration and self-optimization which will 
simplify and reduce the cost of network roll-out and management.

LTE s tandardisation process was initiated in December 2004 
with the target to develop a framework for the evolution of the 
3GPP radio access technology towards low cost services, flexible use 
of frequency bands, simplified architecture, low power radio etc. The 
first issue of the specification document was released on September 
2007.

AdvanTech

Long Term Evolution (LTE) 
Next-generation Network Beyond 3G
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LTE is designed to meet carrier needs for high-speed data and 
media transport as well as high-capacity voice support. It provides 
for an uplink speed of up to 50 Mbps and a downlink speed of up to 
100 Mbps. LTE technology already meets all the main requirements 
of 4G and allows for speeds over 200Mbit/s.

Many new technologies are employed in LTE, which include 
OFDM (Orthogonal Frequency Division Multiplexing), OFDMa 
(Orthogonal Frequency Division Multiple access), MIMO (Multiple 
Input Multiple Output) and SC-FDMa (Single Carrier Frequency 
Division Multiple access). 

LTE uses OFDM as its radio access technology for downlink 
data transmission. OFDM is a popular modulation scheme, which 
uses spread spectrum technique to distribute data over a large 
number of carriers that are spaced apart at precise frequencies. The 
signal is first split in to independent channels, modulated by data 
and then re-multiplexed to create the OFDM carrier. OFDM offers 
high spectral efficiency, resiliency to RF interference, and lower 
multi-path distortion. 

                    The ability to provide high bit rates and improved 
coverage are important quality factors for LTE. Multiple parallel 
data stream transmission to a single terminal with MIMO technique 
is used for this. MIMO is a smart antenna technology, which uses 
multiple antennas at both the transmitter and receiver to improve 
communication performance. The combined use of OFDM and 
MIMO will improve the spectral efficiency and capacity of the 
wireless network.

Link Modulation
Access 
Scheme

Channel 
Bandwidth

Peak 
Data 
Rate

Downlink
QPSK, 16QaM, 
64QaM

OFDMa
20MHz 
Scaleable

100 
Mbps

uplink
QPSK, 16QaM, 
64QaM

SC-
FDMa

50Mbps

Table : LTE Specifications
QPSK : Quadrature Phase-Shift Keying
QAM : Quadrature amplitude Modulation
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OFDMa is employed as the multiplexing scheme in the LTE 
downlink path. In OFDMa, users are allocated a specific number 
of subcarriers for a predetermined amount of time. It is superior to 
packet-oriented approaches in terms of efficiency and latency.

LTE uses a pre-coded version of OFDM called SC-FDMa for 
uplink. SC-FDMa is well suited to the LTE uplink requirements. 
The basic transmitter and receiver architecture is very similar to 
OFDMa, and it offers the same degree of multipath protection.

Now LTE is getting in to reality and mobile phones, notebooks, 
ultra-portables, cameras, camcorders, Fixed Wireless Terminals etc., 
incorporated with LTE embedded modules will be available in the 
near future.  Service providers can generate additional revenue 
through many exciting and compelling applications of LTE by 
making use of its high data rates and other advanced capabilities.

[T S ajayghosh, C-DaC, Trivandrum]
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News Scan

This is the period of economic downturn. World over  the jobs 
in most  conventional sectors are drying up. Hiring has literally come 
to a stop in most of them, leave alone the question of inducting 
freshers. But there are some job avenues, which are moving ahead, 
relentlessly. Here are some details from uSa,  Courtesy: Fortune, 2 
Mar.’09.
1.Electrical engineers – an increase in demand of 29% is reported
2.In education sector, Maths and Science teachers are in great de-

mand
3.Jobs are aplenty in farming, fishing and forest industries
4.Health-care industry forges ahead unabated and nurses  are want-

ed in large numbers. No recession there.
5.Secret agents are hired in more numbers by FBI

Jobs  in Demand
Recession- proof

Carbon dioxide capture from the atmosphere and storing away 
safely is high on the agenda of scientists today.  Trees already do 
this naturally through photosynthesis. Now, geologists have mapped 

Global Warming Buster
Rocks do the Job
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large rock formations in the United States that can also absorb CO2, 
which they say might be artificially harnessed also to do the job.

The report, by scientists at Columbia University’s Earth Institute and 
the U.S. Geological Survey, shows 6,000 square miles of ultramafic rocks 
at or near the surface. Ultramafic rocks generally form in earth’s mantle, 
starting some 12 miles under the surface and extending down hundreds 
of miles. These rocks contain minerals that react naturally with carbon 
dioxide to form solid minerals. The  scientists are experimenting with ways 
to speed this natural process, called mineral carbonation. If the technology 
takes off, geologic formations around the world could provide a vast sink 
for heat-trapping carbon dioxide released by humans.  

Lead author, Sam Krevor,   says the United States’ ultramafic rocks 
could be enough to stash more than 500 years of U.S. CO2 production. 
Conveniently, most of them are clustered in  some near major cities in-
cluding New York, Baltimore and San Francisco.

Another rock, common volcanic basalt, also reacts with CO2, and 
efforts are underway to explore this in detail as well. The major draw-
back to natural mineral carbonation is its slow pace: normally, it takes 
thousands of years for rocks to react with sizable quantities of CO2. But 
scientists are experimenting with ways to speed up the reaction. 

EKL Sudoku 28
Solution
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Scientists at IBM Research and the Stanford university, have 
demonstrated Magnetic Resonance Imaging (MRI) with volume 
resolution 100 million times finer than conventional MRI. By 
extending MRI to such fine resolution, the scientists have created 
a microscope that, with further development, may ultimately be 
powerful enough to unravel the structure and interactions of proteins, 
paving the way for new advances in personalised healthcare and 
targeted medicine. This achievement stands to impact the study of 
materials - from proteins to integrated circuits - for which a detailed 
understanding of atomic structure is essential. This technology may 
revolutionise the way we look at viruses, bacteria, proteins, and 
other biological elements. 

This advancement was enabled by a technique called Magnetic 
Resonance Force Microscopy (MRFM), which relies on detecting 
ultrasmall magnetic forces. In addition to its high resolution, the 
imaging technique has other  advantages that it is chemically 
specific, can ‘see’ below surfaces and, unlike electron microscopy, is 
non-destructive to sensitive biological materials.

The IBM-led team has dramatically boosted the sensitivity of 
MRFM and combined it with an advanced 3D image reconstruction 
technique. This allowed them to demonstrate, for the first time, 
MRI on nanometre-scale biological objects. The technique was 
applied to a sample of tobacco mosaic virus and achieved resolution 
down to four nanometres. (a tobacco mosaic virus is 18 nanometres 
across.)

Nano MRI will eventually allow one to directly image the 
internal structure of individual protein molecules and molecular 
complexes, which is key to understanding biological function, IBM 
researchers claim.

Nanoscope
For MRI on Nanoscale Objects

Technologies in Horizon
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The Last Word
The purpose of life is not to be happy. It is to be useful, to 
be honorable, to be compassionate, to have it make some 
difference that you have lived and lived well.

 - Ralph Waldo Emerson
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