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Humility - Greatest of Human Virtues  
 My search for the deeper meaning and relevance of the term 'humility'  

took me to several  shores   where I could pick up some gems from the 
myriad writings of great visionaries, to list a few:
• Humility is the act of being modest, reverential, even politely submissive. 

It is the opposite of aggression, arrogance, pride, and vanity. And on the 
surface, it appears to empty its holder of all power. But on the contrary, 
humility offers its owner complete freedom from the desire to impress, 
be right, or get ahead. Frustrations and losses have less impact on him.

• Humility sounds a lot like “thinking about others before yourself” and 
“putting yourself in their shoes”. 

• Recognizing that even though our own thoughts, feelings and needs 
are important, we mustn’t have the attitude that those of others aren’t 
equally so.

• Humility listens more. And speaks less. It spends more time 
understanding… and less time being understood.  
Here is an excerpt from a talk by Nipun Mehta,  the founder of  

Service Space, an incubator of projects that works at the intersection of 
volunteerism, technology and gift-economy: 

A few years ago, Google released a searchable database of 5.2 million books 
published since 1500. Researchers soon discovered that, between 1960 and 
2008, individualistic words increasingly overshadowed community ones. The 
usage of “kindness” and “helpfulness” dropped by 56%, even as “modesty” and 
“humbleness” dropped by 52%. Our language reflects our lives. Phrases like 
"community" and "common good" lost in popularity to "I can do it myself" and 
“I come first.”  We moved from ' We to Me'.

In short, we are living in a world of  too many 'me firsts', 
probably fuelled by the blitzkrieg of advertising that constantly 
tells us that “the most important person in the world is you.” 
And humility suffers in this rat race by majority of people to 
showcase themselves in whatever forums coming their way. 
Sadly, that is the bane of  the modern society,  as genuine issues 
warranting immediate attention and action are sidelined.
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Nature Line

Beetroot
Regulates Beats, Increases Stamina

The beetroot, also known as the beet, refers to any of the cultivated 
varieties of olants of beta vulgaris. The plants are grown for their ed-
ible taproots. They are among the most commonly used vegetables in 
many countries. The green, leafy portion of the beet is also edible. 
Use as Food

As food, beetroot can be peeled, steamed, and then eaten warm 
with butter as a delicacy; cooked, pickled, and then eaten cold as a con-
diment; or peeled, shredded raw, and then eaten as a salad. In Eastern 
Europe, beet soup, such as borscht, is a popular dish. In Indian cuisine, 
chopped, cooked, spiced beet is a common side dish. The leafy portion 
is most commonly served boiled or steamed, in which case it has a taste 
and texture similar to spinach. Beetroot juice is a refreshing drink as 
well as a supplement for energy.

When beet juice is used, it is most stable in foods with a low water 
activity, such as fruit fillings.  Within older bulbs of beetroot, the co-
lour is a deep crimson, and the flesh is much softer. Betanins, obtained 
from the roots, are used industrially as red food colourants, e.g. to in-
tensify the colour of tomatoe paste, sauces, desserts, jams and jellies, 
ice cream, sweets and breakfast cereals. Beetroot can also be used to 



make wine.
Medicinal Use

Beetroot contains a host of nutritional compounds like carbohydrates, 
protein, fat, powerful antioxidants, soluble fibre, vitamins A, B6 and C, fo-
lic acid, magnesium, phosphorus, sodium, potassium and calcium as well 
as small amounts of copper, selenium, zinc, iron and manganese. It is a rich 
source of the element boron. It also contains carotenoids and flavonoids, 
which help prevent LDL or ‘bad’ cholesterol from being oxidised and de-
posited in the arteries. Beetroot is virtually fat free and low in calories. It is 
converted into sugars very slowly so that blood sugar levels remain stable. 

From the Middle Ages, beetroot has been used for treatment of a variety 
of conditions, especially illnesses relating to digestion and the blood. Bartolo-
meo Platina recommended taking beetroot with garlic to nullify the effects 
of 'garlic-breath'. Field Marshal Montgomery is reputed to have exhorted his 
troops to 'take favours in the beetroot fields'. Beetroot has featured in recipes 
from top chefs including Jamie Oliver and Heston Blumenthal. Beetroot was 
popular in Roman times when it was used to treat fever, constipation, wounds 
and skin problems, and as an aphrodisiac.

People experience fatigue, lack of sleep or a decrease in stamina, usu-
ally due to the reduction of oxygen in the body. According to researchers, 
the content of nitrate in beetroot juice can help restore the body’s oxygen 
reserves. Studies conducted by researchers from the University of Exeter’s 
School of Sport and Health Sciences shows that a glass of beetroot juice can 
help increase your stamina back by 16 percent. Hence, professional athletes 
and workers who need extra energy would be benefitted by taking beetroot 
juice. The research team believes that the nitrate in beetroot juice can turn 
into nitric oxide in the body, thus supplementing the oxygen level associ-
ated with requirements of sport. Another study conducted by researchers 
at Barts and the London School of Medicine and the Peninsula Medical 
School found that beet juice can also lower blood pressure and thus help 
prevent cardiovascular problems. The folic acid content helps in providing 
protection against birth defects. Betacyanin, the pigment that gives beet-
root its colour, is also an antioxidant. Antioxidants are believed to help 
reduce the oxidation of LDL cholesterol, in turn protecting artery walls 
and reducing the risk of heart disease and stroke. Beetroot is also believed 
to help prevent the formation of cancerous tumors.

A recent study by Wake Forest University in North Carolina, USA has 
shown that the high content of nitrates in beetroot may also help fight 
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the progression of dementia, as nitric oxide in the blood produced by the 
nitrates in beetroot helps increase blood flow and oxygen to places lacking 
in oxygen, and to the brain. Beetroot’s folic acid may also play a role in 
protection against Alzheimer’s and dementia. Beetroot juice detoxifies the 
liver and also cures diseases of the digestive system. It could energise the 
elderly to lead more active lives as it widens blood vessels and reduces the 
amount of oxygen needed by muscles during physical activity. Beet juice 
lowers bad cholesterol level.

Beetroot contains the mineral silica. This helps the body to utilise cal-
cium, which is important for musculo-skeletal health and reducing the risk 
of osteoporosis.

[CGS]

Space Line
Dawn in Deep Space

Probing the Early Solar System
We are aware how Pluto lost its 

planetary status when the Interna-
tional Astronomical Union (IAU) re-
defined, on August 24, 2006, the cri-
teria for a body in the solar system to 
qualify as a planet based on its shape, 
size, mass and nature of orbit. Bodies 
falling short of the new criteria, it was pronounced, would henceforth 
be known as “Dwarf Planets”. The space probe, Dawn left the earth on 
September 27, 2007. It  is the first mission to study two dwarf plan-
ets, namely, Vesta and Ceres in the Asteroid Belt – the region between 
Mars and Jupiter swarming with numerous irregularly shaped bodies 
called Asteroids. Dawn entered Vesta orbit on July 16, 2011, and com-
pleted a 14-month survey mission before leaving for Ceres in late 2012. 
Dawn entered Ceres orbit on March 6, 2015, a few months before   New 
Horizons came near Pluto (See EKL July 2015). Dawn will remain in the 
Ceres orbit even after the conclusion of its mission. 

So far, information on Vesta and Ceres came from ground-based 
and space telescopes. Dawn delves into the unknown and achieves what 
has never been attempted before. The mission was undertaken to study 
Vesta and Ceres – two most massive residents in the asteroid belt – formed 
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TIMELINE
2007 - Launch (September 27)
2009 - Mars Gravity Assist (February)
2011 - Vesta Orbit Arrival (July 16)
2012 - Vesta Orbit Departure (September 4)
2015 - Ceres Orbit Arrival (March 6)

CERES 
Discovered in 1801 by Giuseppe Piazzi, it was originally regard-

ed as a planet but later reclassified as an asteroid when many other 
similar objects were sighted. Ceres is the first asteroid sighted and is 
named after the Roman goddess of agriculture.

It is the largest object in the asteroid belt. 960 km in diameter, 
it is the thirty-third largest body in the solar system. It comprises a 
third of the total mass of the asteroid belt objects. It is the  only body 
currently designated as a Dwarf Planet within the orbit of Neptune.

At its brightest, it is barely visible to the naked eye.
VESTA

Discovered in 1807 by Heinrich Wilhelm Olbers, it is named af-
ter the virgin Roman goddess of home, hearth and household.

It is the second-most massive body in the asteroid belt 525 km in 
diameter, it comprises 9% of the mass of the asteroid belt. Its orbit 
lies within that of Ceres.

Vesta is the last remaining rocky protoplanet, from which formed 
the terrestrial (earth-like) planets with a differentiated interior. As a 
result of collisions with other bodies about a billion years ago, numer-
ous fragments of Vesta were ejected leaving two enormous craters in 
its southern hemisphere. Debris from these events has fallen on the 
earth as meteorites, which have provided certain useful information 
on Vesta.5 % of the meteoritic samples found on Earth, the howard-
ite–eucrite–diogenite (HED) meteorites, are thought to be the result 
of a collision or collisions with Vesta.

Vesta is the brightest asteroid visible from the earth.
during the early epoch of the solar system. Dawn helps us capture those 
earliest moments in the origin of solar system and gain an understanding 
of the conditions and processes under which these objects formed. We will 
be able to characterize the building blocks from which the terrestrial (earth-
like) planets formed. Ceres and Vesta were particularly chosen because they 
are two large contrasting bodies in the asteroid belt – the former apparently 
"wet" (icy and cold) and the latter "dry" (rocky). We expect to understand 
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the process of formation of rocky and icy planets in the solar system, espe-
cially how water is retained in a rocky planet. Astronomers believe that if 
Ceres were composed of 25 percent water in the form of ice in its mantle, 
it may have more water than all the fresh water on the earth. Evidently, 
these two objects have evolved differently under similar conditions and 
processes. The most striking thing about them is the difference in geol-
ogy, considering that they formed and evolved so close to each other. 
Understanding this will serve as a bridge in our idea of evolution of 
inner rocky planets and the outer icy planets in our solar system. It 
is for this purpose that Ceres and Vesta are observed by means of the 
same set of instruments such as visible light camera, visible and infra-
red mapping spectrometer, and gamma ray and neutron spectrometer.

Dawn permits a new light in our picture of the solar system!
 [PR]

Traffic  Line

To count pedestrian traffic, in real time, say in  a  busy businesses centre 
or cafe, the existing methods use either  surveillance cameras or so-called 
break-beam systems that keep a tally based on how often their infrared beam 
is broken by a passerby.  A new app called Density is developed which has 
done away with  privacy concerns people might have when it comes to ca-
meras, while also collecting data in real-time.

Without visiting or calling somebody,  Density on an iPhone can keep 
track, in real time, of how busy businesses are. The app is made by a San 
Francisco startup of the same name, and it works by surfacing data collec-
ted by small, Internet-connected, infrared sensors  in the doorway of each 
business.

Density, launched in July, is trying to solve a deceptively tricky problem: 
while there are tons of sensors in our phones and an increasing number of 
them in our homes that can tell us all kinds of things, it’s still hard to get a 
good idea of how busy a specific place is unless you’re there or get in touch 
with someone who is there. Getting a better idea of the situation,  can make 
it simpler to figure out things ranging from when is a good (or bad) time to 
visit the gym or which conference rooms are free in your office, says Density 
cofounder  Andrew Farah. In short, Internet-connected sensors can help us 
learn more about the world around us in real time.

Logging People Traffic
Through Internet-connected Sensors
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Humour Line

Bonus for Law-abiding Citizens
Equity and Justice Demand

In a democracy politicians are catapulted to positions of power by some 
unusual combination of circumstances. They enjoy a mass base. They lavishly 
promise to do what they cannot do and what they will not do. But their exis-
tence depends on votes. Somehow they make a following. Some of them fit 
in with the definition "a leader is one who follows". They blindly do what the 
followers ask and not what is prudent. While opposing government policies 
and actions they firmly believe that their duty is to oppose anything the trea-
sury benches bring forth regardless of the merits of the case. In this process they 
mobilize the support of a vast multitude of people who have nothing else to do 
except creating nuisance of various kinds. 

Such nuisance includes laying road blocks, setting fire to public trans-
port, holding demonstrations, organizing long and often deep processions 
blocking the entire road, preventing even those who are in dire need of 
hospitalization reaching their destination and several innumerable acts of 
nuisance and vandalism. Ultimately public property is damaged and even 
private property is not spared. 

Pelting stones is revelry for them. This causes injuries to many. When 
the police arrive on the scene many of them run away and disappear. The 
leader is the first to escape. He believes in the escape philosophy practiced 
successfully by a leader who led a team of fifty to a forest. The trek was 
interrupted by the sudden appearance of a huge leopard, which threatened 
them. The great leader proclaimed (to instill confidence and courage in the 
followers) “Those who are afraid of the leopard fall over me". The followers 
faithfully obeyed. They were on top and the leader was at the bottom. The 
leopard pounced on them and snatched away one fellow who was on top. 
After it left the leader came out of his place of safely, coming-out of the 
clutches of all those who were above him. He shouted: Has the leopard 
left? I knew it would. My strategy worked." He saved himself at the cost 
of man on top. 

Such leaders and their followers have a destructive mind. They give 
only loss and misery to those who are law-abiding. The government 
grants them pardon and rewards them because their party is in power 
and they have the support. 
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Tech Line

Glue for Wet Environment
Addressing an Engineering Challenge

Wet adhesion is a real engineering challenge. Marine animals such 
as mussels, oysters and barnacles are naturally equipped with the means 
to adhere to rock, buoys and other underwater structures and remain in 
place no matter how strong the waves and currents. Researchers have now 
studied and improved a small molecule that possesses an equivalent ability 
to stay put in wet environments.              

Taking their cue from Mother Nature and the chemical composition of 
mussel foot proteins, the Alison Butler Lab at UC Santa Barbara worked 
on improving a small molecule called the siderophore cyclic trichrysobac-
tin (CTC) that they had come across. They modified the molecule and 
then tested its adhesive strength in aqueous environments. The result: a 
compound that rivals the staying power of mussel glue. 

"There's real need in a lot of environments, including medicine, to be 
able to have glues that would work in an aqueous environment," said   But-
ler, a professor in UCSB's Department of Chemistry and Biochemistry. 
"So now we have the basis of what we might try to develop from here."

"We just happened to see a visual similarity between compounds in the 
siderophore CTC and in mussel foot proteins," Butler explained. Sidero-
phores are molecules that bind and transport iron in microorganisms such 
as bacteria. "We specifically looked at the synergy between the role of the 

In contrast a law-abiding citizen suffers all harassment. He does not 
cause any damage to life and property. He pays taxes. But he is put to 
great misery and agony due the acts of the vandals. He does not get any 
incentive to continue his good conduct and behavior. Is he not entitled 
to get bonus for his good conduct, help in preserving law and order and 
in helping the government to conserve resources? Hence this appeal for 
bonus to law abiding citizens. This demand is fully justified considering 
the folly and inequity of payment of bonus to those who produce nothing 
except unproductive paperwork.

[T Ramaswamy
ramas342011@hotmail.com]
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amino acid lysine and catechol," she added. "Both are present in mussel 
foot proteins and in CTC."

Mussel foot proteins contain similar amounts of lysine and the catechol 
dopa. Catechols are chemical compounds used in such biological func-
tions as neurotransmission. However, certain proteins have adopted dopa 
for adhesive purposes.

From discussions with Waite, Butler realized that CTC contained not only 
lysine but also a compound similar to dopa. Further, CTC paired its catechol 
with lysine, just like mussel foot proteins do.

" We developed a better, more stable molecule than the actual CTC," 
Butler explained. "Then we modified it to tease out the importance of the 
contributions from either lysine or the catechol."

The researchers created six different compounds with varying amounts 
of lysine and catechol and  tested each compound for its surface and adhe-
sion characteristics. A surface force apparatus also was developed in the lab 
to measure the interactions between mica surfaces in a saline solution.

Only the two compounds containing a cationic amine, such as lysine, 
and catechol exhibited adhesive strength and a reduced intervening film 
thickness, which measures the amount two surfaces can be squeezed to-
gether. Compounds without catechol had greatly diminished adhesion lev-
els but a similarly reduced film thickness. Without lysine, the compounds 
displayed neither characteristic. "Our tests showed that lysine was key, 
helping to remove salt ions from the surface to allow the glue to get to the 
underlying surface," Maier said.

"By looking at a different biosystem that has similar characteristics to 
some of the best-performing mussel glues, we were able to deduce that 
these two small components work together synergistically to create a fa-
vorable environment at surfaces to promote adherence," explained Rapp, 
a chemical engineering graduate student. "Our results demonstrate that 
these two molecular groups not only prime the surface but also work col-
lectively to build better adhesives that stick to surfaces."

" In a nutshell, our discovery is that you need lysine and you need the 
catechol," Butler concluded. "There's a one-two punch: the lysine clears 
and primes the surface and the catechol comes down and hydrogen bonds 
to the mica surface. This is an unprecedented insight about what needs to 
happen during wet adhesion."
[For details: http://www.ucsb.edu/]
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Tax Line

SEBI relaxes norms for start ups listing in India, accessing capital markets 
in India made easier.

As per the Nasscom start ups report 2014, there are about 3100 start 
ups in India making the country the 3rd largest ecosystem in the world. It is 
estimated that by 2020 there would be around 11500 start ups employing 
over 250k people. Most of the funds raised by these start ups are through 
private equity/venture capitalists and angel investors based overseas. These 
3100 start ups have raised around $7.2 billion in venture capital and pri-
vate equity funding since 2013.These start ups look at these options and 
overseas markets like Singapore and US for raising the funds as the Indian 
capital markets were inaccessible to them.

Securities and Exchange Board of India (SEBI) recoganising the need to 
make capital markets attractive for the start ups eco system and also to make 
the rules flexible and easy for start ups have come up with a set of rules for list-
ing of such start ups with the Indian stock exchanges. These relaxations allows 
start ups companies to get themselves listed in a separate institutional platform 
of the stock exchanges in India like BSE & NSE.The institutional trading 
platform will be however open to only institutional investors and high net 
worth individuals in order to safeguard small retail investors against exposure 
to higher risk levels. The minimum trading lot and application size is kept at 
10 lakhs.The companies can later move to the main platform wherein small 
retail investors can also be part of the growth story. The relaxation also includes 
reduction in the mandatory lock in period for promoters and other investors 
from 3 years for other companies to just 6 months.SEBI has also removed 
the cap on the money spend on publicity and advertisement by these com-
panies. It has also relaxed considerably the disclosure requirements. Besides  
regulation, it also prescribes that at least 25% of pre issue capital to be with 
institutional investors for technology start ups while in the case of companies 
in other areas it would be 50%. In addition, approval of norms for IPO would 
help companies getting listed in 6 days as against 12 now. This would also save 
considerable time and cost for companies in listing process. 

In the whole, this set of rules are definitive step in the direction of en-
couraging the start ups to get listed in Indian stock exchanges rather than 

Start ups in India
A fillip from SEBI
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in overseas markets and making Indian market competitive and fairly easy 
for them. It would be interesting to see how the start ups perceive these de-
velopments and whether they would embrace these steps with open hands. 
Anyways it is to safe to conclude that interesting times await the startups 
in India.

References:
Business standard
www.livemint.com, www.nasscom.in 

[Devkumar P G, Chartered Accountant
dev.vattathara@gmail.com]

Health Line

Our bodies have ten times the amount of microbes than human cells. 
This set of bacteria is called microbiota. In some instances, bacteria known 
as pathogens can cause infectious diseases. However, these micro-organ-
isms can also protect us from certain diseases. Researchers from Inserm, 
Paris Descartes University and the CNRS (French National Centre for 
Scientific Research), through collaboration with teams from China and 
Sweden, have recently shown how microbiota protects against the develop-
ment of type 1 diabetes. 

To combat pathogens, the immune system has developed various 
mechanisms to detect, defend against and even destroy micro-organisms 
that are harmful to the body. This includes antimicrobial peptides and nat-
ural proteins that destroy pathogenic bacteria by disrupting their cellular 
membrane. Not only are they produced by immune cells, they are also 
produced by cells whose functions are not immune-related.

A research team coordinated by Julien Diana,  a   Research Fellow 
at   Inserm/CNRS/Université Paris Descartes is focussing on a category of 
antimicrobial peptides, i.e. cathelicidins. Apart from their protective func-
tion, these peptides have also exhibited immunoregulatory abilities against 
several autoimmune diseases. As such, scientists hypothesise that catheli-
cidins may be involved in the control of type 1 diabetes, an autoimmune 
disease where certain cells in the immune system attack beta cells in the 
pancreas which secrete insulin.
    [Source: http://www2.cnrs.fr]

Preventing Type 1 Diabetes
Through Antimicrobial Peptides in Body
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Nature Line

Plants and Trees
Basic for Ayurvedic Medicines

In Ayurveda, treatment is practiced using medicinal formulations 
made of roots, flowers, leaves, fruits, seeds and barks of plants and 
trees, in whole or parts. Some of the famous and popular Ayurvedic 
formulations are combinations of dasamoolam (the ten roots), dasa-
pushpam (the ten flowers), nalpamaram (the four trees), and triphala 
(the three fruits). Their names with botanical references are as below:

Dasamoolam are the roots of the following plants:
i)  Orila (Desmodium gangeticum)
 ii)  Cheria orila (Uraria lagopoides)
iii)  Kantakari (Solanum jacquinii)
iv)  Cheruchunda (Solanum indicum)
v)  Njerinjil (Tribulus terrestris)
vi)  Koovalam  (Aegle marmelos)
vii)  Palakapayyani (Oroxylum indicum)
viii)  Kumizhu (Gmelina arborea)
ix)  Pathiri (Steriospermum suaveolens)
x) Munja (Premna spinosus)
Dasapushpam are the flowers of the following plants:
i)  Mukkutti (Biophytum sensitivum)
 ii)  Thiruthali (Ipomea maxima)
iii)  Kayyuniam (Eclipta prostrata)
iv)  Poovankurunnil (Vernonia cineria)
v)  Vishnukranthi (Evolvulus alsinoides)
vi)  Karuka (Cynodon dactylon)
vii)  Muyalcheviyan (Emelia sonchifolia)
viii)  Nilappana (Curculigo orchioides)
ix)  Uzhinja (Cardiospermum halicacabum)
x)  Cherula (Aerva lanata)
Nalpamaram are the four trees known as:
i)  Athi (Ficus racemosa)
ii)  Ithi (Ficus microcarpa)
iii)  Arayal (Ficus relegiosa)
iv)  Peral (Ficus benghalensis)
Thriphalam are the three fruits:
i)  Nellikka (Phyllanthus emblica)
ii)  Thannikka (Terminalia bellerica)
iii)  Kadukka (Terminalia chebula) [CGS]
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Lion
King of  Beasts

Guarding the temples, adorning the flags, decorating the coins and 
capturing our hearts, the lion is beyond doubt the world’s most iconic spe-
cies. On almost every continent, and in thousands of cultures, the lion can 
be found demonstrating man’s fascination with this magnificent King of 
Beasts. Despite the lions’ symbolic importance throughout the ages, today 
they are suffering from a silent extinction across Africa and India.  

World Lion Day, celebrated on 10th August,  is the first global cam-
paign to showcase the importance of the lion worldwide. Since the dawn 
of man the lion has played an integral role in our lives: symbolically, reli-
giously, culturally, economically and biologically. To lose the lion from our 

world would be to lose part of our global heritage.  No other species has 
ever been able to challenge the lions’ throne as the King of Beasts nor has 
any other captured our admiration and fascination on such a global scale.

Today the lion can still be found in all four corners of the world. They 
adorn our flags and thrones, guard our temples and churches, embellish 
our coats of amour, star in our favourite animated films and an even adver-
tise our popular sporting brands.

 The lion was once the most widespread large terrestrial mammal in the 
world, roaming far and wide across the Mediterranean, the Americas, Mid-
dle East, Eurasia and Africa.   In regions where the lion was never physically 
present he still appears symbolically, testimony to his ability to beguile us 
by mere tales and stories from afar.

In the bible the lion is mentioned 157 times in 37 of the 66 books,  more 
than any other animal that ever roamed biblical lands. Hinduism, Chris-

Animal Line
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tianity, Judaism, Buddhism and Islam all pay heed to the lion and its 
perceived divinity. A dominating figure culturally, symbolically and reli-
giously, the lion is also an ambassador for wildlife and local communities. 
Today the lion also plays a pivotal role to us economically and we are 
beginning to understand further their significance ecologically.

As a member of the infamous ‘Big 5’ in Africa, and due to its rarity in 
India, visitors to both continents bring in huge tourist revenues in hopes 
of catching a glimpse of the King of Beasts. This income is crucial for a 
country’s economy and consequently its development. Ecologically the 
lion is invaluable.  As an apex predator the lion’s role within an ecosystem 
is highly influential and controls the delicate equilibrium required to keep 
all flora and fauna species healthy within it.

The vast continent of Africa holds the Cradle of Life where many 
animals first appeared, including our own ancestors.   Today Africa and 
its delicate ecosystems influence the rest of the world on a phenomenal 
scale. From ocean currents and wind patterns, to rainfall and even climate 
change, what takes place in Africa affects us all.  It is therefore imperative 
we save its wildernesses and those species central to its preservation, such 
as the African lion.

Despite their importance to us, and a perpetual fascination with this 
legendary beast, our knowledge of the threats facing lions, and our action 
to save them is minimal.  The time is now to stand up and take note of 
their importance and our responsibility to save them.
• To lose the lion from our habitats would imbalance our natural world.
• To lose the lion as an attraction would harm our economies.
• To lose the lion as a symbol would leave our world stark and bare.
• To lose the lion from our culture would see us lose our global heritage.
• To lose the lion would be to lose everything.
[For details: http://worldlionday.com]

Wherever there is a human being, there is an oppor-
tunity for a kindness.

- Lucius Annaeus Seneca
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How we sleep – on our side, on our back, or face down – is usually thought 
of as a personal preference, but body position might actually affect how 
efficiently the brain clears waste, according to new research out of Stony 
Brook University, New York.  The findings could have implications for the 
prevention of neurodegenerative diseases that are characterized by plaque 
buildup.

Helene Benveniste, M.D., Ph.D., lead investigator and professor in the 
department of Anesthesiology and Radiology at Stony Brook University 
School of Medicine in New York says that it is too early to comment on 
humans, but “in animals it is clear that the lateral position increases waste 
removal compared to other body positions.”

Similar to the way the lymphatic system clears waste from organs, the 
glymphatic pathway is where cerebrospinal fluid (CSF) filters through the 
brain and exchanges with interstitial fluid (ISF) to clear waste chemicals, 
such as amyloid B and tau proteins, from the brain.  The buildup of these 
proteins and other waste chemicals is suspected in the development of neu-
rological diseases including Alzheimer’s. 

The system, which is a brain-wide pathway that runs along (i.e. on the 
outside) of all vessels in the brain and connects to the space surrounding 
brain cells (referred to as the ISF space), has been studied in detail in animal 

Sleep Position
Affects Waste Clearance in Brain
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Health Line
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models.   The outer part of the network ‘tube’ is bordered by a certain type 
of brain cells, known as ‘astroglial’ cells. The astoglial cells endfeet cover 
>97 percent of the surface of all brain vessels. “One can think of this as if 
the astroglial cell’s ‘endfeet’ are arranged as a donut shaped around all the 
vessels,” Benveniste told.

She explained how the system ‘flushes’ out waste: “On the astroglial 
endfeet there are special water channels (aquaporin-4 water channels) 
which are critical for how efficiently the glymphatic system can get rid of 
waste because it allows water to move fast through the brain tissue so as to 
‘flush’ waste products out efficiently. The small gap between the astroglial 
endfeet also act like a ‘sieve’ so that only waste products of a certain size 
can access the entire pathway. Cerebrospinal fluid (CSF) circulates into the 
glymphatic pathway from the surface of the brain along the arteries which 
dives directly from the surface into the deeper part of the brain; and ulti-
mately enters the space around the brain cells; and sweeps through it and 
thereby mixes with the interstitial fluid of the brain which contains waste 
products. The CSF-ISF mix with the waste products is then flushed out 
on the other ‘side’ along the veins and ultimately ends up in lymph vessels 
in the body and then in the blood.”  She noted that there are other factors 
which can speed up or slow down the transport through the system.

Maiken Nedergaard, Ph.D., at the University of Rochester, a co-author 
on the study, previously demonstrated that the glymphatic pathway works 
better during sleep or when one is under general anesthesia, compared to 
wakefulness.   

[For details: http://sb.cc.stonybrook.edu]

 Incense Smoke
A Health Hazard?

Incense burning is a  traditional practice in many homes and  most 
temples in India and other Asian countries. It is not only used for religious 
purposes, but also because of its pleasant smell. During the burning pro-
cess, particle matter is released into the air. This can be breathed in and 
trapped in the lungs, and is known to cause an inflammatory reaction. 
Not much research has been done on incense as a source of air pollution, 

Health Line
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although it has been linked to the development of lung cancer, childhood 
leukemia and brain tumours.

The burning of incense might need to come with a health warning. This 
follows the first study evaluating the health risks associated with its indoor 
use by researchers Rong Zhou of the South China University of Technol-
ogy and  from the China Tobacco Guangdong Industrial Company.

Zhou's team assessed the health hazards associated with using incense 
smoke in the home. They went one step further by comparing these results 
for the first time with mainstream studies of cigarette smoke. Two types 
of incense were tested. Both contained agarwood and sandalwood, which 
are among the most common ingredients used to make this product. Tests 
were run, among others, to gauge the effects of incense and cigarette smoke 
on Salmonella tester strains and on the ovary cells of Chinese hamsters.

Incense smoke was found to be mutagenic, meaning that it contains 
chemical properties that could potentially change genetic material such as 
DNA, and therefore cause mutations. It was also more cytotoxic and geno-
toxic than the cigarette used in the study. This means that incense smoke 
is potentially more toxic to a cell, and especially to its genetic contents. 
Mutagenics, genotoxins and cytotoxins have all been linked to the develop-
ment of cancers.

Smoke from the sampled incense was found to consist almost exclu-
sively (99 percent) of ultrafine and fine particles, and is therefore likely to 
have adverse health effects. Taken together, the four incense smoke samples 
contained 64 compounds. While some of these are irritants or are only 
slightly harmful (hypotoxic), ingredients in two of the samples are known 
to be highly toxic.

"Clearly, there needs to be greater awareness and management of the 
health risks associated with burning incense in indoor environments," says 
Zhou, who hopes the results will lead to an evaluation of incense products 
and help to introduce measures to reduce smoke exposure.

However, he warns that one should not simply conclude that incense 
smoke is more toxic than cigarette smoke.  More study is required, before 
arriving at conclusions, it is noted.

[For details: http://www.sciencedaily.com]

Always read something that will make you look  
good if you die in the middle of it.

– P.J. O’Rourke
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Respect for Others
Human Value of  Higher Order

Showing respect for others is one of the most important human values in the 
world.  It involves showing care and concern for another person or thing, like the en-
vironment. Without respect, everything around us would be less peaceful and more 
turbulent. There would be more wars, more problems and less happiness.

You show respect in many ways everyday that you may not even realize!  Respect oc-
curs when you listen to others, play fair, use good manners, wait your turn, compliment 
others and treat others appropriately.

Being respectful is one of the key ingredients to being a gentleman.  Showing re-
spect is a part of human culture from the very old days. This is amply clear from a large 
number of valuable quotations, some of which are as below:
• “Without feelings of respect, what is there to distinguish men from beasts?” – Con-

fucius
• “Every human being, of whatever origin, of whatever station, deserves 

respect. We must each respect others even as we respect ourselves.” –  
U. Thant

• “We must learn to live together as brothers or perish together as fools.”-- Martin 
Luther King, Jr.
Nothing of real worth can ever be bought. Love, friendship, honour, valour, 

respect - all these have to be earned. Respect is a two-way affair, if you want to get 
it, you ought to give it. The Golden Rule about respect is Treat people exactly as you 
would like to be treated by them. Leave everything a bit better than we find it. He 
who loves and respects others is constantly loved and respected by them. Respect is 
a lot more important than, and different from popularity. One who is popular need 
not necessarily command respect. 

In the Mahabhaarata, we can see an absolutely impressive instance of respect for el-
ders. Just before the start of the Great War, the armies of the Kauravas and the Pandavas 
were standing in readiness face to face in the Kurukshetra battle ground. To everybody’s 
surprise, Yudhishtira, the eldest of the Pandavas, jumped out of his chariot unarmed and 
proceeded barefooted straight to the enemy side of the Kauravas. Everybody excepting 
Lord Krishna thought that he was on a mission to make peace by surrendering to the 
Kauravas. Accordingly, many on both sides passed shameful and unhealthy comments. 
Undeterred, Yudhishtira went straight to Bhishma and prostrated seeking his blessings 
for the war. Then he prostrated before Drona, Kripa and Salya. All these four elders 
blessed him and wished success in the war even though he was on the enemy side. These 
four were men of respect both for the Kauravas as well as the Pandavas. Bhishma was 
the chief of army on the Kaurava side. The others also had to lead the Kaurava army in 
the war on the fall of each of them, one by one. It is well known that on the eighteenth 
day, on the fall of Salya, the Pandavas won the Great War. The act of Yudhushtira in 
seeking the blessings of the chiefs of army of the enemy is considered as one of the rarest 
examples of respect for elders.

Value Line
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Grape Waste
As Competitive Biofuel

Research at the University of Adelaide has confirmed that the solid waste 
left over from wine-making could make a competitive bio-fuel. They  showed 
that up to 400 L of bioethanol could be produced by fermentation of a ton of 
grape marc (the leftover skins, stalks and seeds from wine-making).

Global wine production leaves an estimated 13 million tons of grape marc 
waste each year. Nationally it is estimated that several hundred thousand tons 
are generated annually and it is generally disposed of at a cost to the winery.

“This is a potentially economic use for what is largely a waste product,” 
says Assoc. Prof. Rachel Burton, Program Leader with the Australian Research 
Council (ARC) Centre of Excellence in Plant Cell Walls in the School of Ag-
riculture, Food and Wine.  Kendall Corbin, a Ph.D candidate,  analyzed the 
composition of grape marc from two grape varieties, cabernet sauvignon and 
sauvignon blanc,  as  also investigated pre-treatment of the grape marc with 
acid and enzymes.

Corbin noticed that the majority of the carbohydrates found in grape 
marc could be converted directly to ethanol through fermentation with a 
yield of up to 270 L/ton of grape marc. The leftover product was suitable 
for use as an animal feed or fertilizer. Ethanol yields could be increased by 
pre-treatment with acid and enzymes up to 400 L/ton.

“Using plant biomass for the production of liquid biofuels can be dif-
ficult because of it structurally complex nature that is not always easily 
broken down,” says Corbin.

“Grape marc is readily available, can be sourced cheaply and is rich in 
the type of carbohydrates that are easily fermented.”

Assoc. Prof. Burton says: “We’ve shown that there is a potential new 
industry with the evolution of local biofuel processing plants to add value 
to the grape for an environmentally friendly biofuel.”

[For details: http://www.adelaide.edu.au]



Info Line

Where is Your Attention?
Engaging Fully in Life – Part 2

When our attention is partly or fully focused on our inner thoughts, 
we are not properly sensing what is happening in the external world even 
if our sensory organs remain exposed to the incoming stimuli from the 
surrounding environment. We are not fully in the present. Obviously, ei-
ther our perception becomes distorted, skewed and/or biased or we do not 
perceive anything. Consequently, at least for that period of time, we fail to 
comprehend the realities of the external world as they are, implying we are 
not fully engaging in life.

Our past learning and therefore our past experiences solely decide the 
nature of the distracting thoughts. Deep rooted beliefs, self-judgements 
and expectations heavily influence the content, intensity and direction 
of these inner thoughts and they color our personal world. The follow-
ing three sample cases should illustrate the decisive influence of distracting 
thoughts in our life: (i)Modern man has endless possibilities, choices and 
varieties for everything by virtue of the present day technology-driven and 
market-oriented cultural trends promoting consumerism.“After mil-
lions of years of survival based on simple distinctions, it may simply be that we 
are biologically unprepared for the number of choices we face in the modern 
world”, says Barry Schwartz, American Psychologist and Professor of Social 
Theory and Social Action at Swarthmore College. The desires and expecta-
tions of the pleasure seeking human mind continuously clashes with those 
bewildering choices, varieties and possibilities which create severe and never 
ending conflicts at the conscious and unconscious levels. Confusions and 
anxieties arising out of these conflicts keep the conscious attention engaged 
all the time in resolving them so that the mind can come to terms with the 
realities. It becomes more of a priority task for the mind than engaging fully 
in the world otherwise. After all, is it not peace of mind that is more valu-
able than anything else in this world, even more precious than one’s own 
health? (ii) Self-criticism is a learnt behavior. It refers to the pointing out of 
things critical or important to one's own beliefs, thoughts, actions, behav-
ior or results. A self-critical mind finds fault with others too – finds pleasure 
in judging and evaluating the behavior and actions of others. Self-critical 
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perfectionism is one among the many possibilities of self-criticisms. Both 
perfectionism and positive self-criticism up to certain very minimal levels 
may motivate and set high standards in a person’s life. Beyond that they 
can lead to intense feelings of inadequacy and therefore to heightened 
levels of anxiety and stress. Self-criticism most of the time assumes patho-
logical levels of engaging the conscious attention on negative self-talk or 
self-reflection. Take the case of a self-critic involving in an interpersonal 
interaction. Critical attitude keeps the person’s conscious attention fo-
cused on, (a) self-talk and self-reflection, and (b) finding fault with and 
casting aspersions on the other person. The interaction process itself re-
ceives little or no attention. Thus the self-critic fails to fully engage in the 
main activity of interpersonal interaction. Naturally self-critics have low 
self-esteem and have poor interpersonal and social relations; and, (c) A 
person is brooding about something means that he/she is deeply involved 
in his/her, unhappy, unpleasant or depressing inner thoughts. They prefer 
to live most of the time fully in their inner world rather than to engage in 
the external world. 

Even in normal circumstances our attention will not remain steadfast 
and fully on any one thing or activity continuously for long durations. 
For example, even if we are successful in fully engaging in an activity, our 
attention keeps moving from one sub-task to another within that activity; 
but otherwise if we are fully focused, our attention remains on the task 
in hand itself for prolonged periods, unless priorities like a threatening 
situation or more important or interesting event distracts our attention 
from what we are engaging in at any moment. This is a survival mecha-
nism and therefore is not in our conscious control. Likewise when we are 
consciously engaged in our inner thoughts, the thoughts themselves keep 
changing every now and then as if the mind is ‘wandering’ all the time, 
very often aimlessly. But in the overall context we continue to live in our 
inner world till the focus shifts to the external world.

Information technology applications and environments lead to short 
attention spans in habituated users which robs the person’s ability to fo-
cus attention properly for even extremely short durations on anything 
in particular. This acquired trait is sometimes referred to as ‘grasshopper 
mind’, i.e., the person’s attention tends to jump from one thing to an-
other in very quick succession. What distinguishes a grasshopper mind 
from that of the normal one is the scope of ‘attention span’. Theoretically, 
a mentally healthy adult or teenager on the average should be able to 
sustain attention up to 20 minutes at a stretch, perhaps with repeated 
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re-focusing, on the same thing. However, several studies show that the at-
tention span has been very rapidly shrinking during the last decade or so, 
mainly because of the technology-intensive and technology-driven envi-
ronments continuously creating overwhelming changes in everything and 
the consequent fast paced life of modern times. Studies show that for all 
practical purposes the attention span of an adult or a teenager in the pre-
sent day environments can be taken as < 5 minutes. Information technol-
ogy applications including various digital devices like internet, electronic 
media, smartphones, phablets, laptops, computers, tablets, gaming devices 
and so on, encourage the users to cope with much shorter attention spans. 
Most of the applications demand the users to cope with split second at-
tention spans, which are becoming even shorter as technology advances. 
In its more severe manifestation, inability to focus attention on any one 
thing even for very short durations develops into a pathological condition 
called ‘attention deficit syndrome’. Finding it very difficult to fully remain 
focused at a stretch on any one activity or experience in life, such people 
cannot fully engage in the world. Further, continuous instant gratifications 
easily available and accessible from engaging in technology applications 
and devices attract and keep the attention of the users glued to the world 
of technology. Whereas, unlike it is in the world of technology, real world 
activities involve challenges and demand focused attention and effort to 
successfully manage them and generally do not hold the promise of instant 
gratifications. For habituated people, living in the virtual world seems rela-
tively very much more tantalizing and tempting than engaging in the real 
world! They gradually lose interest in real world activities involving efforts 
and challenges of any form, like for example in any serious social and in-
terpersonal interactions or self-development. Gradually those people lose 
their ability to fully engage in external world.

A normal person’s unconscious capacity to ignore stimuli that experi-
ence has shown as irrelevant to his needs is known as ‘latent inhibition’. In 
contrast creative people are much more likely to have low levels of latent 
inhibition, i.e., the brains of creative people appear to be more open to 
incoming stimuli from the surrounding environment. They focus their at-
tention on to the extra information constantly streaming from the envi-
ronment and therefore even to the finer details of the happenings in the 
external world [1].
[1] University of Toronto News Release    

(To be concluded in the next issue of EKL)
[Dr H. Ganesh, CA, USA]
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Solar Line

Refined by nature over a billion years, photosynthesis gives life to the 
planet, providing an environment suitable for the smallest, most primi-
tive organism all the way to human species. While scientists have been 
studying and mimicking the natural phenomenon of photosynthesis in 
the laboratory for years, understanding how to replicate the chemical 
process behind it has largely remained a mystery, until now. 

Recent experiments at the U.S. Dept. of  Energy’s Argonne National 
Laboratory have afforded researchers a greater understanding of how to ma-
nipulate photosynthesis, putting humankind one step closer to harvesting 
“solar fuel,” a clean energy source that could one day help replace coal and 
natural gas.   Lisa M. Utschig, a bioinorganic chemist, said storing solar 
energy in chemical bonds such as those found in hydrogen can provide a 
robust and renewable energy source. Burning hydrogen as fuel creates no 
pollutants, making it much less harmful to the environment than common 
fossil fuel sources. Also, unlike the energy derived from solar PV panels, 
which must be used quickly, hydrogen, a solar fuel, can be stored.

 The key finding of Argonne’s most recent research is that the researchers 
were able to actually watch the processes of electrons going from a light-
absorbing molecule to a catalyst that produces solar fuel. 

They attached a protein from spinach to both a light-absorbing mol-
ecule (called a photosensitizer) and to a hydrogen-producing catalyst. The 
protein helped stabilize both the catalyst and photosensitizer, allowing sci-
entists to observe direct electron flow between the two for the first time.

Researchers used transient optical spectroscopy, a method for detecting 
very fast changes in the light absorption of a molecule when illuminated 
with a laser pulse, to observe changes in the color of a compound as it un-
dergoes chemical reactions. They also employed electron paramagnetic res-
onance, another form of spectroscopy, to study where electrons move inside 
a molecule. Argonne has been studying photosynthesis since the 1960s and 
now scientists may be several years from using these techniques to generate 
storable solar fuels to power cars or households. And this could be made 
possible once researchers learn ways to make the process more efficient -  to 
make solar fuel production last longer, as right now, the systems don’t have 
the stability necessary to last weeks or months. 

[For details: Argonne National Laboratory, http://www.anl.gov]

Hydrogen, a Solar Fuel
That Can be Stored
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Material Line

Using powerful computer simulations, researchers from the  Ivy League 
institution,  Brown Univ., Rhode Island, USA,  have identified a material 
with a higher melting point than any known substance.

The computations showed that a material made with just the right 
amounts of hafnium, nitrogen and carbon would have a melting point of 
more than 4,400 K (7,460 F). That’s about two-thirds the temperature at 
the surface of the sun, and 200 K higher than the highest melting point 
ever recorded experimentally.

The experimental record-holder is a substance made from the elements 
hafnium, tantalum and carbon (Hf-Ta-C). But these new calculations 
suggest that an optimal composition of hafnium, nitrogen and carbon—
HfN0.38C0.51—is a promising candidate to set a new mark. The next step, 
which the researchers are undertaking now, is to synthesize material and 
corroborate the findings in the laboratory.

“The advantage of starting with the computational approach is we can 
try lots of different combinations very cheaply and find ones that might 
be worth experimenting with in the lab,” said Axel van de Walle, associate 
professor of engineering.   “Otherwise we’d just be shooting in the dark. 
Now we know we have something that’s worth a try.”

The researchers used a computational technique that infers melting 
points by simulating physical processes at the atomic level, following the 
law of quantum mechanics. The technique looks at the dynamics of mel-
ting as they occur at the nanoscale, in blocks of 100 or so atoms. It's more 
efficient than traditional methods, but still computationally demanding 
due to the large number of potential compounds to test. The work was 
done using the National Science Foundation’s XSEDE computer network 
and Brown’s “Oscar” high-performance computer cluster.

Van de Walle and Hong started by analyzing the Hf-Ta-C material for 
which the melting point had already been experimentally determined. The 
simulation was able to elucidate some of the factors that contribute to the 
material’s remarkable heat tolerance.

Highest Melting Point 
Realization in the Offing
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The work showed that Hf-Ta-C combined a high heat of fusion (the 
energy released or absorbed when it transitions from solid to liquid) with 
a small difference between the entropies (disorder) of the solid and liquid 
phases. “What makes something melt is the entropy gained in the process 
of phase transformation,” van de Walle explained. “So if the entropy of the 
solid is already very high, that tends to stabilize the solid and increase the 
melting point.”

The researchers then used those findings to look for compounds that 
might maximize those properties. They found that a compound with haf-
nium, nitrogen and carbon would have a similarly high heat of fusion, 
but a smaller difference between the entropies of the solid and the liquid. 
When they calculated the melting point using their computational appro-
ach, it came out 200 K higher than the experimental record.

Van de Walle and Hong are now collaborating with Alexandra Nav-
rotsky’s laboratory at the Univ. of California–Davis to synthesize the com-
pound and perform the melting point experiments. Navrotksy’s laboratory 
is equipped for such high-temperature experiments.

The work could ultimately point toward new high-performance mate-
rials for a variety of uses, from plating for gas turbines to heat shields on 
high-speed aircraft. But whether the HfN0.38C0.51 compound itself will be a 
useful material isn’t clear, van de Walle says.

“Melting point isn’t the only property that’s important [in material ap-
plications],” he said. “You would need to consider things like mechanical 
properties and oxidation resistance and all sorts of other properties. So ta-
king those things into account you may want to mix other things with this 
that might lower the melting point. But since you’re already starting so 
high, you have more leeway to adjust other properties. So I think this gives 
people an idea of what can be done.”

The work also demonstrates the power of this relatively new computa-
tional technique, van de Walle says. In recent years, interest in using com-
putation to explore the material properties of a large number of candidate 
compounds has increased, but much of that work has focused on proper-
ties that are far easier to compute than the melting point.

“Melting point is a really difficult prediction problem compared to 
what has been done before,” van de Walle said. “For the modeling commu-
nity, I think that’s what is special about this.”

[For details: https://news.brown.edu/articles/2015/07/melting?]
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Info Line

 Information Explosion 
The Challenge _ Part 46

“There is a great danger in the internet and social media. The no-
tion that information is enough, that more and more information is 
enough, that you don’t have to think, you just have to get more infor-
mation – gets very dangerous” - Edward D.Bono

[14.8] Living in the present day culture, where people treat everything 
from social encounters to interpersonal relations like commercial transac-
tions, how is it possible for anyone to engage in the world without expect-
ing anything in return? What relevance does the propositions described in 
Guideline [14] have in modern man’s life? 

Firstly it is to be understood that the terms ‘selfless’ and ‘unconditional’ 
are used in this article strictly in a psychological perspective. They imply 
engaging in the external world and external world activities dissociating 
your ‘self’ from self-consciousness and biased thinking. In other words, 
involving selflessly in the external world means you remain unbiased, see-
ing everything afresh without judging anything. Then you will be able to 
focus your attention fully on what you are engaging in and not on any-
thing or anywhere else – an invaluable skill that can empower you to live 
a successful, wholesome and fulfilling life even in the midst of chaos and 
turbulence. For more details on this refer to the article ‘Where is your at-
tention? Engaging fully in life’ being concurrently published in EKL.

The most important issue to be considered in evaluating the relevance 
of the propositions discussed in Guideline [14] is the negative impact of 
information technology on human behavior. Among the several behavio-
ral changes caused by the negative impact of technology just two of the 
more easily understood ones are once again recalled below for a proper 
understanding of the issues under consideration.

Human brain exclusively is the organ of survival. The primitive re-
gions of the human brain along with the amazingly complex biological 
mechanisms built into the human body very efficiently and automatically 
control and manage the basic survival needs – the physiological needs 
(oxygen, food, water, right temperature conditions and the like), propaga-
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tion needs and safety needs. ‘Self-interest’,one among the prominent sur-
vival instincts, is responsible for focusing an individual’s attention on these 
natural needs and associated desires. With self-interests intact, human race 
has been surviving and flourishing, concurrently nurturing increasingly 
sophisticated social order all along the past hundreds of thousands of years 
of the natural evolution thanks to the higher cognitive regions of the brain 
which were evolving and growing all along and moderating the behavior 
originating from the primitive survival instincts from getting out of con-
trol and becoming erratic. 

With survival being no longer a pressing issue or rather survival acquir-
ing different meanings in modern times, the role and scope of some of the 
primitive survival instincts like self-interests apparently seem to be out of 
the present day contexts. Most of the time they end up by reacting out of 
proportions, creating serious conflicts and confusion at the conscious level, 
in the process exacerbating the associated primitive behaviors. Example: 
In modern times, it is very common for innate human desires to flare up 
as very often they get distorted and over stretched to extreme levels far in 
excess of their natural limits for various reasons. Always, in one way or the 
other, it happens at the cost of others or the orderliness of nature. Then 
self-interest, begins to degenerate into intense and uncontrolled selfishness 
and self-centeredness. 

Scientific studies have found that the emergence of an increasingly 
strong individualism in habituated and addicted users of information 
technology applications and devices as one of the most prominent traits 
among several such behavioral alterations. “Individualism, in its good as-
pects, can foster a spirit of initiative, creativity, and going beyond norms 
and old-fashioned and restrictive dogmas, but it can also very quickly de-
generate into irresponsible selfishness and rampant narcissism to the detri-
ment of the well-being of all. Selfishness is at the heart of most problems 
we face today….”,writes Mattieu Ricard in his book Altruism (Translation 
copyright, 2015, Little, Brown Company, N.Y., USA).

Modern man, during most of his wakeful hours, is literally living in 
the virtual world at the cost of real world living. Technology applications 
disconnect the conscious mind from real world (natural) experiences, thus 
isolating it from the realities of the external world, during the period of 
engaging in the virtual world, and by the influence of the actively real-
ized and memorized experiences in the virtual world, thereafter. Lack of 
real world interactions make people forget that they are all interconnected 
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and interdependent in this world. It paves the way for various behavioral 
alterations including heightened individualism getting translated into ex-
treme self-centeredness and self-absorption. 

When you live in the virtual world engrossed with information tech-
nology applications and devices, you hardly put your higher cognitive abil-
ities to any use – more precisely there arises little or no need to use them. 
Habitual overindulgence then implies you are not going to use the higher 
cognitive abilities continuously and for prolonged durations. One of the 
immediate consequences of the same is to mask the naturally occurring 
moderating influence of the higher cognitive regions of the brain over the 
primitive behavior, to begin with, and to seriously weaken the same over 
a period of time. It was seen earlier that the higher cognitive centers keep 
primitive survival instincts like self-interests indirectly in check, enabling 
humans to have a wise, intelligent and civilized living. As the moderating 
influence over the primitive behavior gets masked or weakened, the primi-
tive regions of the brain and hence the innate survival instincts take full 
control of your behavior and you are now mostly on an ‘auto-pilot mode’, 
in the sense your behavior becomes automatic and is no more under your 
conscious surveillance. You begin to react impulsively or thoughtlessly to 
the external stimuli without being aware of the fact that your responses are 
becoming  inappropriate  or out of proportions to the context.

A quick comparison of these  scientific facts with those discussed in 
[14.3] alone will make it clear that careless and habitual overindulgence in 
technology applications and devices is actually creating havoc in modern 
man’s life and that he is recklessly abusing the most precious gift of the nat-
ural evolution in his life, viz, the brain. Technology, information technol-
ogy in particular, is blamed for all the worldwide ills that we are witnessing 
in the technology-driven modern world – alarming increase in senseless 
violence and crime rates; ever growing workplace indiscipline, antisocial 
acts and social unrests; eroding social structures and institutions and hu-
man values, particularly gradual disintegration of marriage and family as a 
social institution; over exploitation of natural resources resulting in wide-
spread and irreversible damages and destruction to the ecosystem etc. A 
review of all the above should bring the revelation that the Guideline [14] 
being presented in this article is becoming more relevant to this turbulent 
new era of information technology than ever before. 

(To be continued)
[Dr H. Ganesh, CA, USA]
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Fuel Line

EKL Sudoku 106
Solution

1 5 3 4 2 9 8 7 6
4 2 7 6 8 1 5 9 3
8 6 9 7 5 3 4 1 2
3 9 6 2 4 7 1 8 5
7 1 8 3 6 5 2 4 9
5 4 2 1 9 8 6 3 7
6 7 5 9 1 4 3 2 8
2 3 1 8 7 6 9 5 4
9 8 4 5 3 2 7 6 1

Waste Coffee Grounds
As Fuel Storage

Scientists have developed a simple process to treat waste coffee grounds 
-  the dregs remaining after brewing coffee - to allow them to store meth-
ane. The simple soak and heating process develops a carbon capture materi-
al with the additional environmental benefits of recycling a waste product.

Methane capture and storage provides a double environmental re-
turn—it removes a harmful greenhouse gas from the atmosphere that can 
then be used as a fuel that is cleaner than other fossil fuels.

The process developed by the researchers, based at the Ulsan National 
Institute of Science and Technology, South Korea, involves soaking the 
waste coffee grounds in sodium hydroxide and heating to 700 to 900 C 
in a furnace. This produced a stable carbon capture material in less than a 
day—a fraction of the time it takes to produce carbon capture materials. In 
other words, the fabrication time is decreased and the process uses cheap 
waste material that is free compared to all the metals and expensive organic 
chemicals needed in other processes. The absorbency of coffee grounds 
may be the key to successful activation of the material for carbon capture.

The work also demonstrates hydrogen storage at cryogenic tempera-
tures, and the researchers are now keen to develop hydrogen storage in the 
activated coffee grounds at less extreme temperatures.

[Source: Institute of Physics, http://www.unist.ac.kr/] 
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 EKL in Transition to Digital Domain
Dear well-wishers of EKL,

W e are now living in  the  Digital Era. More and more  domains 
of activity are in th e process of  transition ing to the digital format.  
EKL is no exception ; foreseeing this change early,  we had  launched 
our digital version starting  right  from the first issue of August 2005, 
in parallel with the print edition. Already a good number of readers 
are receiving EKL in digital format every month through their email.  

All over the World ,  magazines are switching over to electronic or 
online editions, stopping the print editions  completely.

Though EKL has no immediate plan of stopping the print version, 
we would like to prepare our  readers to ultimately move to online 
edition as early as possible. The advantages are many: Cost of one  year 
subscription  for online edition is a meagre Rs 150 compared to Rs 400 for 
the print version.

 Here is an attractive proposal to our valued readers:

You  can switch over to online edition of EKL by sending a request 
to us by email or post and we will convert your print subscription to 
online within  two months. Most likely, you may not be required to 
pay any money now, as adjusting the balance amount, if available 
in your account,  may be adequate for some  months.

 email: eklines@gmail.com
 Postal address:

Manager, EKL
Knowledge House
Mathrubhumi Road, 
Trivandrum 695 035
Ph: 0471 2472928

 Looking forward to hear from our valued subscribers about this proposal,

With Best Wishes
EKL Team
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A new study by scientists led by Kim Janda, the Ely R. Callaway Jr. Profes-
sor of Chemistry and member of the Skaggs Institute for Chemical Biology  at 
The Scripps Research Institute (TSRI),   a nonprofit biomedical research or-
ganization (California and Florida), explores a bacterial enzyme that might be 
used as a drug candidate to help people quit smoking.  The research shows that 
this enzyme can be recreated in lab settings and possesses a number of  promis-
ing characteristics for drug development. 

The new research offers a possible alternative to current smoking cessation 
aids, which are shown to fail in at least 80 to 90 percent of smokers. The idea 
behind an enzyme therapy would be to seek out and destroy nicotine before 
it reaches the brain -- depriving a person of the "reward" of nicotine that can 
trigger relapse into smoking.

For more than 30 years, Janda and his colleagues have struggled to create 
such an enzyme in the lab, but they recently ran across a potential enzyme 
found in nature -- NicA2 from the bacteria known as Pseudomonas putida. 
It turns out this bacterium -- originally isolated from soil in a tobacco field -- 
consumes nicotine as its sole source of carbon and nitrogen. In other words, it 
goes along and eats nicotine. 

In the new study, the TSRI researchers characterized the bacterial enzyme 
responsible for nicotine degradation and tested its potential usefulness as a 
therapeutic. The researchers first combined serum (a component of blood) 
from mice with a dose of nicotine equivalent to one cigarette. When they add-
ed the enzyme, the nicotine's half-life dropped from two to three hours to just 
9 to 15 minutes. Janda said a higher dose of the enzyme -- with a few chemical 
modifications -- could reduce the half-life of nicotine even further and keep it 
from ever reaching the brain.

Next, the researchers subjected the enzyme to a barrage of tests to deter-
mine its practicality as a drug candidate. The results were encouraging. The 
enzyme stayed stable in the lab for more than three weeks at 98 degrees Fahr-
enheit. Importantly, the researchers detected no toxic metabolites produced 
when the enzyme degraded nicotine.

 Janda said the next step is to alter the enzyme's bacterial makeup, which will 
help mitigate potential immune liabilities and maximize its therapeutic potential.

"Hopefully we can improve its serum stability with our future studies so 
that a single injection may last up to a month," added the researchers.
 [For details: http://www.scripps.edu/]

Nicotine-eating Bacteria 
 Potential Drug for Anti-smoking Therapy 

Health Line
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In Forthcoming Issues

Auto Line

A Japanese engineer twenty-six-year-old Kuniako Sato and his team at 
Cocoa Motors have developed a portable transporter small enough to be 
carried in a backpack -  world's first 'car in a bag'. 

This lithium battery-powered "WalkCar" transporter, unveiled recently  
has the size of a laptop and resembles a skateboard more than a car. If eve-
rything goes well,  this  pocket-sized between two and three kilograms, de-
pending on whether it is an indoor or outdoor version.

Sato expects to see many other uses for his transporter, as he says it has 
enough power to help people push wheelchairs with ease. The lightweight 
aluminum board is stronger than it looks, and can take loads of up to 120 
kg.  With a top speed of 10 kilometers per hour, it travels  distances of up to 
12 km after three hours of charging.

Its developer says it's also extremely simple to ride. Once the rider stands 
on it the WalkCar starts automatically, while simply stepping off stops the 
vehicle. To change direction, the user just shifts their weight. 

Best of all, there is no need to find a parking space, because it fits into 
a small bag when not in use.   Sato says he is confident that WalkCar goes 
beyond bulkier devices such as the Segway or Toyota's Winglet.  Sato says 
customers will be able to reserve their own WalkCars from autumn 2015 
on the crowdfunding website Kickstarter. The futuristic skateboard will 
have a price-tag of  approx. $800 USD and shipping is expected to begin 
by spring 2016. 

Car in a Bag 
Japanese Feat

• Tissue Velcro: Helping to repair damaged hearts

• ISS Astronauts:  First to Eat Space Grown Food

• Saltwater Lamps: Creating Revolution in Lighting

• Advanced Metals: For Lightweight Vehicles

• Dangers of Exercise Equipment:  Need for Safety Measures
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A Quick Look
In this column we take a quick look at some world renowned books & 

magazines and select a few noteworthy sentences, which are given under 
the title: Miscellany...The selection is based on brevity, simplicity,  style, 
information content etc.              

Next, we present pointers to certain most relevant articles appear-
ing in leading magazines like The Economist, TIME, FORTUNE, SPEC-
TRUM, Harvard Business Review, SCIENTIFIC AMERICAN, THE FUTURIST,  
NATIONAL GEOGRAPHIC etc. 

Finally, the highlights of some classic books are also included. Readers 
are also  welcome to send similar items to be included in future issues of 
EKL for the benefit of other readers. (email: eklines@gmail.com)

                                                        - Editorial Team

Art ic les

Misce l lany. . .
• As India’s importance in the world economy grows, the need for 

‘globally competent individuals,’ who possess the education and 
skills necessary to perform successfully on the international stage, 
is increasing as well.

• ‘Á smart city brings together technology, government and society to 
enable the following characteristics: a smart economy, smart mobil-
ity, a smart environment, smart people, smart living and smart gov-
ernance,’ according to the Institute of Electrical and Electronics 
Engineers(IEEE), the world’s  largest professional society of engineers.

• ‘A smart city is one that has digital technology embedded across all 
city functions,’ as defined by The Smart Cities Council, based in Red-
mond, Washington.

 Wireless Energy Harvesting for the Internet of Things
   The Internet of Things (IOT) is an emerging  computing concept 

that describes a structure in which everyday physical objects, each 
provided with unique identifiers, are connected to the Internet without 
requiring human interaction. Such a complex network entails energy-
aware devices that are potentially capable of harvesting their required 
energy, often in a wireless way.

Magazine: IEEE Communications, June 2015
 A Globe-Spanning Supergrid  

We have worldwide networks for transportation and telecom. Why 
not power too?

Magazine: IEEE SPECTRUM, August 2015
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Books 

The Powerhouse: Inside the Invention of 
a Battery to Save the World

 Author: Steve LeVine
 Publisher: Viking, 2015

A worldwide race is on to perfect the next 
engine of economic growth, the advanced 
lithium-ion battery. It will power the electric 
car, relieve global warming, and catapult the 
winner into a new era of economic and political 
mastery. Can the United States win?

Mr. LeVine discusses the ongoing efforts by scientists to invent 
and perfect next-generation battery technology and how such 
advancements have the ability to impact energy systems, climate 
change, and geopolitical relationships.

The Wisdom of Psychopaths: What Saints, 
Spies, and Serial Killers Can Teach Us 
About Success

 Author: Kevin Dutton  
 Publisher: Farrar, Straus and Giroux 2012

In this engrossing journey into the lives 
of psychopaths and their infamously crafty 
behaviors, the renowned psychologist Kevin 
Dutton reveals that there is a scale of “madness” 
along which we all sit.

I am thankful the most important key in history was  
invented. It's not the key to your house, your car,  

your boat, your safety deposit box, your bike lock or your  
private community. It's the key to order, sanity,  

and peace of mind. The key is 'Delete.
- Elayne Boosler
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Carbon Fiber Cloth
To Generate Hydrogen in Bulk

Energy Line

On the journey to pursue clean 
and sustainable energy resources, elec-
trocatalytic and photoelectrocatalytic 
water splitting have attracted growing 
attention because of their potential 
applications in producing hydrogen 
with ultrahigh purity while generat-
ing negligible greenhouse gases.   Hy-
drogen evolution reaction (HER), in 
which protons are reduced to molecu-
lar hydrogen, is a critical process for electrocatalytic water splitting. Although 
platinum (Pt) is the most effective HER electrocatalyst, the scarcity and expen-
siveness limit its practical applications for large-amount hydrogen generation. 
Therefore, exploration of alternative earth-abundant materials with low cost 
and high catalytic activity is essential for developing a high-performance elec-
trocatalyst toward large-amount hydrogen production.

Splitting water can yield clean-burning hydrogen fuel, but catalysts that 
generate hydrogen are often expensive, and unstable in water. Now a Singa-
pore/Taiwan team of researchers  have shown that carbon fiber cloths coated 
in inexpensive catalysts can generate hydrogen, and perform not only in water 
but in seawater as well. 

Platinum is the most effective catalyst for generating hydrogen, but is scarce 
and expensive, limiting its use in large-scale hydrogen generation. Instead, the 
researchers investigated molybdenum sulfide as a catalyst. Molybdenum and 
sulfur are respectively about 300 and more than 100,000 times more abundant 
than platinum.

"One hundred grams of pure molybdenum metal costs $44, while the 
same amount of platinum costs $3,211.86 today," says study co-author Bin 
Liu, a materials scientist at Nanyang Technological University in Singapore.

Normally, molybdenum disulfide is bad at generating hydrogen. However, 
prior studies found that while its flat surfaces are not catalytically active, its 
edges are. The researchers incorporated nickel into the catalyst, which essen-
tially punched holes into the molybdenum sulfide, increasing the amount of 
its exposed edges.

The researchers synthesized the catalyst onto carbon fiber cloth, a support-
ing material that is flexible as well as physically and chemically stable. The car-
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Shrimp Shells
To Make Low-cost Solar Cells

Solar Line

Search for low cost ways of mak-
ing solar cells is in full steam around 
the world.  Researchers at  Queen 
Mary, Univ. of London (QMUL) 
have successfully created electricity-
generating solar-cells with chemicals 
found the shells of shrimps and other 
crustaceans for the first time.

The materials chitin and chitosan found in the shells are abundant and 
significantly cheaper to produce than the expensive metals such as ruthe-
nium, which is similar to platinum, that are currently used in making 
nanostructured solar-cells.

Currently the efficiency of solar cells made with these biomass-derived 
materials is low but if it can be improved they could be placed in eve-
rything from wearable chargers for tablets, phones and smartwatches, to 
semi-transparent films over window.

Researchers, from QMUL’s School of Engineering and Materials Sci-
ence, used a process known as hydrothermal carbonization to create the 
carbon quantum dots (CQDs) from the widely and cheaply available 
chemicals found in crustacean shells. They then coated standard zinc oxide 
nanorods with the CQDs to make the solar cells.

Dr Joe Briscoe, one of the researchers on the project, said: “This could be 
a great new way to make these versatile, quick and easy to produce solar cells 
from readily available, sustainable materials. Once we’ve improved their ef-
ficiency they could be used anywhere that solar cells are used now, particularly 
to charge the kinds of devices people carry with them every day.

[Source: Queen Mary, Univ. of London]

bon fibers are also highly conductive, helping electricity flow as part of the 
hydrogen-generating chemical reactions.

Hydrogen-generating catalysts often require acidic solutions to release pro-
tons. However, this new catalyst can generate hydrogen while in water. It also 
requires only 200 millivolts to produce the gas, and can even operate in seawa-
ter.

[For details: http://advances.sciencemag.org]
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“Green” Antennas 

 To Increase Solar Cell Efficiency 

Commercial silicon solar cells 
typically   have efficiencies  between 
13% and 14%, though   in laborato-
ry settings  they show 25% efficiency.

 Now a light antenna capable of 
increasing the efficiency of commer-
cial solar panels significantly has been 
developed at  the Univ. of Connecti-
cut’s Dept. of Chemistry  by  Challar 
V. Kumar.

The process uses an edible protein (bovine serum albumin) and mixes 
it with a fatty acid from coconut oil. When warmed, the combination 
forms a gel, made up of around 95% water. The gel is mixed with four 
dye molecules, allowing the substance to absorb the blue, green and yellow 
regions of the solar spectrum and emit in the red region. Thus, low-energy 
photons can successfully be used for electrical currents.  According to Ku-
mar, the sun produces light over broad wavelengths but a  large number 
of solar cells are less sensitive in the blue region, and more efficient in the 
red region. By coating cells with the gel, the amount of red light the cell 
receives  can  be increased. Unlike radio antennas, which are long and thin, 
the pinkish gel would coat the solar cells.  Dye-sensitized solar cell, a low-
cost solar cell belonging to the group of thin film, also known as the Grät-
zel cell, was originally co-invented in 1988 by Brian O'Regan and Michael 
Grätzel at UC Berkeley.  Michael Grätzel has been awarded the 2010 Mil-
lennium Technology Prize for this invention.[

Tested on the Grätzel solar cell,  the gel doubled efficiency rates.  Most 
popular cells on rooftops are silicon cells and  boosting the efficiency of 
Grätzel solar cells may allow them to compete with silicon solar cells.  Ku-
mar believes integration of the gel wouldn’t boost solar cell costs. The bo-
vine protein costs $0.50/g, and the fatty acid is a byproduct of coconut 
oil.  Also no high-tech equipment is needed to do this.

 [Source: Univ. of Connecticut]

Solar Line
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Books Scan

Life's Greatest Secret: The Race to Crack 
the Genetic Code
Author:  Matthew Cobb
Publisher: Profile Books Ltd, 432pp,  June 2015  

Everyone has heard of the story of DNA as the 
story of Watson and Crick and Rosalind Frank-
lin, but knowing the structure of DNA was only 
a part of a greater struggle to understand life’s se-
crets. Life’s Greatest Secret is the story of the discovery and cracking of the 
genetic code, the thing that ultimately enables a spiraling molecule to give rise 
to the life that exists all around us. This great scientific breakthrough has had 
far-reaching consequences for how we understand ourselves and our place in 
the natural world, and for how we might take control of our (and life’s) future.

Life’s Greatest Secret mixes remarkable insights, theoretical dead-ends, and 
ingenious experiments with the swift pace of a thriller. From New York to Paris, 
Cambridge, Massachusetts, to Cambridge, England, and London to Moscow, 
the greatest discovery of twentieth-century biology was truly a global feat. Bi-
ologist and historian of science Matthew Cobb gives the full and rich account 
of the cooperation and competition between the eccentric characters—math-
ematicians, physicists, information theorists, and biologists—who contributed 
to this revolutionary new science. And, while every new discovery was a leap 
forward for science, Cobb shows how every new answer inevitably led to new 
questions that were at least as difficult to answer: just ask anyone who had 
hoped that the successful completion of the Human Genome Project was go-
ing to truly yield the book of life, or that a better understanding of epigenetics 
or “junk DNA” was going to be the final piece of the puzzle. But the setbacks 
and unexpected discoveries are what make the science exciting, and it is Mat-
thew Cobb’s telling that makes them worth reading. This is a riveting story of 
humans exploring what it is that makes us human and how the world works, 
and it is essential reading for anyone who’d like to explore those questions for 
themselves.
Contents:
•  1. Genes before DNA
•  2. Information is everywhere
•  3. The transformation of genes
•  4. A slow revolution
•  5. The age of control
•  6. The double helix
•  7. Genetic information
•  8. The central dogma
•  9. Enzyme cybernetics

•  10. Enter the outsiders
•  11. The race
•  12. Surprises and sequences
•  13. The central dogma revisited
•  14. Brave new world
•  15. Origins and meanings
•  Conclusion
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Books Scan

The Vital Question: Why is life the way it is?                     
Author: Nick Lane
Publisher: Profile Books Ltd  320 pages August 2015

Why is life the way it is? Bacteria evolved 
into complex life just once in four billion years 
of life on earth - and all complex life shares 
many strange properties, from sex to ageing and 
death. If life evolved on other planets, would 
it be the same or completely different? In The 
Vital Question, Nick Lane radically reframes evolutionary history, 
putting forward a cogent solution to conundrums that have troubled 
scientists for decades. The answer, he argues, lies in energy: how all 
life on Earth lives off a voltage with the strength of a bolt of lightning. 
In unravelling these scientific enigmas, making sense of life's quirks, 
Lane's explanation provides a solution to life's vital questions: why are 
we as we are, and why are we here at all?

  The author, Nick Lane is a biochemist at the Department of Ge-
netics, Evolution and Environment at University College, London 
and the founding member of the UCL Consortium for Mitochondrial 
Research. He was recently awarded a 2015 Biochemical Society Award 
for his outstanding contribution to the molecular life sciences.
Contents:
• Introduction: Why is life the way it is?
PART I: The Problem
1. What is life?
2. What is living?
PART II: The Origin of Life
3. Energy at  life's origin
4. The emergence of cells
PART III: Complexity
5. The origin of complex cells
6. Sex and the origins of death
PART IV: Predictions
7. The power and the glory
Epilogue: From the deep
Glossary

There are many little ways to enlarge your child’s world. 
Love of books is the best of all.

– Jacqueline Kennedy Onassis
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Journals Scan

FORTUNE Global 500
August 1, 2015

Every year FORTUNE magazine comes 
out with its most sought-after issue in August - 
FORTUNE Global 500, showing the rankings 
of the world’s largest companies of the previous 
year, which is 2014 this time.

Here is a snapshot  of the highlights of this year’s issue:
• Collectively, the 500 biggest companies of the world ranked by rev-

enue set a new record by generating $31.2 trillion in sales in 2014.
• But their total profit fell by 15% to $1.7 trillion;  the major reason 

sighted was plunge in crude oil prices.
• The single biggest profit maker was Industrial & Commercial Bank 

of China, with its $44.8 billion net income.
• Wal-Mart Stores of U.S. with $485.65 million revenue and $16.36 

m profit continued to be the world’s largest corporation (Rank 1) 
in 2014 also, as in 2013.

• In the top 10 list, China has 3 Cos, U.S. has 2,  Japan, Germany, 
Netherlands, Britain and Switzerland has one corporation each.

• The 500th company,  Wuhan Iron & Steel of China had a revenue 
of $23.72 million.

• China, Japan and the U.S. account for a total of 280 companies on 
the Global 500 or 56% of the list.

• There are 128 U.S. companies on the 500 list, China - 98, Japan - 
54,  France - 31, Britain - 28, South Korea - 17, Italy - 9…

• India has 7 FORTUNE 500 companies - Indian Oil (Rank 119), 
Reliance Industries (R -158), Tata Motors (R - 254), State Bank of 
India (R-260), Bharat Petroleum (R-280), Hindustan Petroleum 
(R-327), Oil & Natural Gas (R-449).

• Among the top employers, Wal-Mart leads with 2,200,000 em-
ployees;  China National Petroleum - 1,636,532, Volkswagen - 
592,586, McDonald’s - 420,000, Toyota Motor - 344,109, Samsung 
Electronics - 307,000, Hewlett Packard - 302,000, State Bank of India 
- 293,459…..
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Journals Scan

SPAN
Green Internet
May/June 2015

The Internet has transformed the way we live. 
However, there has been a significant environ-
mental cost in terms of the enormous amount 
of electricity required to power the data centres 
and telecom networks that make up the‘cloud.’ 
Much of that electricity is generated by burning 
fossil fuels that emit substantial amounts of car-
bon dioxide and other greenhouse gases that contribute to climate change. 
One indication of the Internet’s environmental impact comes from a 2014 
study by Greenpeace International, “Clicking Clean: How Companies Are 
Creating the Green Internet,” which estimates that the “rapid growth of the 
cloud and our use of of the Internet have produced a collective electricity 
demand that would currently rank in the top six if compared alongside 
countries; that electricity demand is expected to increase by 60% or more 
by 2020 as the online population and our relïance on the Internet steadily 
increase.”

Taking these into account, major technology companies are working 
to power the Internet with renewable energy, to usher in an era of ‘Green 
Internet.’ A detailed analysis of this scenario is presented in this issue of 
SPAN.
Highlights of Contents:
• Green Internet
• Wiser Power Plants
• Power Walking
• Leveraging Data to Save Energy
• Serving the Planet
• Out of the Landfill and Into the Future
• LEED-ing the Way
• Where Legends Meet Nature
• The Changing World of Energy
• Art and Environmental Action

We must find time to stop and thank the people 
who make a difference in our lives.

- John F. Kennedy
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The Last Word

Any book that helps a child to form a habit of reading, to make 
reading one of his deep and continuing needs, is good for him.

– Maya Angelou
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