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Editor’s Desk

The reputation earned by User Manuals over the years is not very rosy. 
Recently, in a  USA Today  poll that asked readers: "Which technological things 
have the ability to confuse you?", User Manuals came out  on top of the answers! 

This has led companies to rethink the way they approach User Manuals - 
identifying    the most essential contents, presenting them in a  straightforward 
and  simple form without jargons so that the reader's hand need not extend 
to fetch a dictionary or another reference manual. In short, User Manual 
preparation, in a way,  is an art, and should not be  taken as an opportunity to 
display one's capability in writing stylish English or  any other language chosen 
for the purpose.

Here are some general guidelines for writing User Manuals:
• Provide a printed physical copy with enough white space, preferably with 

readable font size, on quality paper.
• Make sure the instructions actually map on to the product in a straight-

forward manner.
• A quick one-page start guide, as an additional item, would be well appreciated.
• Presenting instructions as step-by-step procedures is preferable.
• Functions should be listed with their purpose and way of use.
• Ensure that the Manual writers work with product design team to bring out 

clarity in all stages. 
• Write the user manual along with the product's development timeline - not 

under pressure of shipping deadlines.
• Make sure the writers understand the product well, and actually use it as they write.
• Consider the needs of disabled users, and provide alternative versions in 

Braille, large print, audio etc. as required.
• Test the product and the user manual with real users (including disabled 

users). Avoid marketing waffle.
• Make purposeful and effective use of colour.
• The user manual should be handy, not too big or heavy.
• Make effective use of pictures and diagrams.
• Words and sentences used in the manual should be from a  
 single language.

User Manuals are as important as the product itself and play a 
very important role in enabling its effective use.

User Manuals
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Nature Line

Periploca of  the Woods
Destroyer of  Sugar

A creeper known in vernacular as Chakkarakkolli and Madhunasini 
is a famed plant, revered for its use in the treatment of diabetes for nearly 
two millennia. It is a herb native to the tropical forests of southern and 
central India and Sri Lanka. The plant belongs to the family: Asclepiad-
aceae (Milkweed family). Botanically it is known as Gymnema sylvestre. It 
has different names in different languages, all reflecting its effective func-
tionality as destroyer of sugar. In Sanskrit it is known by different names: 
Ajasringi, Meshasringa, Madhunasini, Ajaballi, Ajaghandini, etc. The 
Hindi name Gurmar actually means diabetes killer. The names Gudmar, 
Merasingi, Chhota dudhilata and Medhashingi are also in use in Hindi. 
Other popular names include gymnema, cowplant, Australian cowplant, 
gurmari, gurmarbooti, periploca of the woods, and Bedki chapala.

Gumnema is a large climber, rooting at nodes. Leaves are  
elliptic, narrow tipped, base narrow. Leaves are smooth above, and sparsely 
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or densely velvety beneath. Pale yellow flowers are small and bell shaped in 
auxiliary and lateral umbel like cymes. Stalk of the umbel is long. Sepals 
are long, ovate, obtuse and velvety. Corona is single, with 5 fleshy scales. 
The name Meshasringa (Sanskrit) translates as "ram's horn", a name given 
to the plant from the shape of its fruits. 
The elixir herb of Ayurveda 

Gymnema is an ancient Ayurvedic herb that has a history of thou-
sands of years for its use for controlling blood sugar in diabetes. Found 
in Indian and African forests, this wonder herb has various benefits 
in the health world. In India it is called by various names for its mag-
ic quality of killing sugar. Botanically called Synsepalum dulcificum, its 
name in Hindi is gurmar, and in South Indian languages chakkarakol-
li and madhunasini, all literally meaning destroyer of sugar. In the west 
it is called cow plant and Australian cowplant. Its double relationship 
with sugar has made it a very effective remedy for lowering blood sugar. 
If you chew the leaves, your tongue loses the sensation of sweetness for  
sometime. There is a special acid called gymnemic acid in the leaves which 
yields this result.

South Indian tribal people use the leaves of gymnema for all their uri-
nary ailments. Ayurveda uses this herb for various diseases, including di-
abetes, urinary disorders, weight loss, cough, stomach troubles, malaria, 
skin disorders, etc. It serves as an antidote for poisonous bites also. It has 
digestive stimulant, laxative, appetite suppressant, and diuretic properties. 
Modern health world is wondering at its therapeutic property for stimulat-
ing insulin secretion in individuals with type 2 diabetes. It also helps pre-
venting adrenal hormones from stimulating the liver to produce glucose 
which, in turn, helps reduce blood sugar levels.
Medicinal Constituents

Historically, the leaves were used for stomach ailments, con-
stipation, water retention, and liver disease, however, these claims 
are not supported by scientific studies. While it is still being stud-
ied, and the effects of the herb are not entirely known. Periplo-
ca of the woods reduces the taste of sugar when it is placed in the 
mouth. From extract of the leaves were isolated glycosides known as  
gymnemic acids, which exhibit anti-sweet activity. This effect lasts 
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up to about 2 hours. Some postulate that the herb may block sug-
ar receptors on the tongue. This effect was observed in isolated rat  
neurons.

The major bioactive constituents of Gymnema sylvestris are a group 
of gymnemic acids containing several acylated (tigloyl, methylbutyroyl 
etc.,) derivatives of deacylgymnemic acid. The individual gymnemic ac-
ids (saponins) include gymnemic acids I-VII, gymnemosides A-F, and 
gymnemasaponins.  Gymnema sylvestre leaves contain triterpene sapon-
ins belonging to oleanane and dammarene classes. Oleanane saponins are 
gymnemic acids and gymnemasaponins, while dammarene saponins are 
gymnemasides. 

The plant got the name Gymnema sylvestre thanks to the presence of 
the eponymously named gymnemic acids. It has been used in herbal med-
icine as a treatment for diabetes for nearly two millennia, though there 
is insufficient scientific evidence to draw definitive conclusions about its 
efficacy. Clinical trials have shown gymnema to reduce glycosylated he-
moglobin levels. Gymnema is found to be an effective Ayurvedic herb for 
blood sugar. 

While it is still being studied, the effects of the herb are not en-
tirely known. From the extract of leaves were isolated glycosides 
known as gymnemic acids, which exhibit anti-sweet activity. This  
effect lasts up to about 2 hours. Some postulate that the herb may block 
sugar receptors on the tongue. This effect was observed in isolated rat  
neurons.

The active ingredients are thought to be the family of compounds re-
lated to gymnemic acid. Purified gymnemic acids are widely used as ex-
perimental reagents in taste physiology and have also an anti-diabetic ef-
fect in animal models, reduce intestinal transport of maltose in rats when 
combined with acarbose, and reduce absorption of free oleic acid in rats.

A water-soluble extract of  Gymnema sylvestre caused reversible increases 
in intracellular calcium and insulin secretion in mouse and human β-cells 
when used at a concentration (0.125mg/ml) without compromising cell 
viability. This in vitro data suggests that extracts derived from Gymnema 
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sylvestre may be useful as therapeutic agents for the stimulation of insulin 
secretion in individuals with type 2 diabetes. Gymnema sylvestre can also 
help prevent adrenal hormones from stimulating the liver to produce glu-
cose in mice, thereby reducing blood sugar levels. 

Clinical trials with type 2 diabetics in India have used 400 mg per day 
of water-soluble acidic fraction of the Gymnema leaves administered for 
18–20 months as a supplement to the conventional oral drugs. During 
this supplementation, the patients showed a significant reduction in blood 
glucose, glycosylated haemoglobin and glycosylated plasma proteins, and 
conventional drug dosage could be decreased. Five of the 22 diabetic 
patients were able to discontinue their conventional drug and maintain 
their blood glucose homeostasis with Gymnema supplementation alone. 
These data suggest that the beta cells may be regenerated or repaired in 
Type 2 diabetic patients on the supplementation. This is supported by 
the appearance of raised insulin levels in the serum of patients after the 
supplementation. Though for the moment Gymnema sylvestre cannot 
be used in place of insulin to control blood sugar by people with ei-
ther type 1 or type 2 diabetes, further evidence of its positive effect is  
accumulating.

Modern world is looking for natural medicines of alternative systems 
which are less in side effects. Use of Ayurvedic herbs such as gymnema is a 
great boon to the diabetic patients who are much distressed with the pro-
longed use of conventional drugs that have side effects. Although gymne-
ma is a wonderful panacea for many diseases, it has to be used only with 
the guidance of the physicians. Sometimes it may lower the blood sugar 
level too much that it may create hypoglycemic reactions.

[CGS]

If four things are followed - having a great aim, 
acquiring knowledge, hard work, and perseverance 

- then anything can be achieved.  
- A. P. J. Abdul Kalam
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Space Line

Space age started barely sixty years 
ago when the then Soviet Union 
launched the first man-made object, 
Sputnik – 1 into an orbit round the 
earth. In the beginning, the only 
two players in the field– Soviet 
Union and USA – were locked in 
a fierce competition fuelled by the 
Cold War. By and by, several other 
nations have risen to the exclusive 
Space Club, as it were, such as Eu-
rope, Japan, China and India. Man 
has steadily been stretching his reach 
into the unprecedented depths of 
space. Doubtless, the end of Cold 
War a quarter century ago has re-
sulted in an overall slowing down of 
the space race especially between the original key players. The chief reasons 
are the lack of political rivalry and paucity of funds. The forward march is 
continuously on, though! 
Planetary Visions 2050 Conference

When it comes to the challenge of unravelling the mysteries of the 
universe, planning half a century ahead is nothing unusual; rather it is the 
norm. Recently in February – March 2017, NASA organized a ‘Planetary 
Visions 2050’ Conference attended by hundreds of visionaries in diverse 
areas such as planetary science, astrophysics, astrobiology, technology to 
break conceptual ground on mankind’s future forays into space. The over-
all mood of the Conference was that this is the appropriate time to take 

Pondering Planets
Vision 2050

Ah! but a man’s reach should exceed his grasp; 
or what’s a heaven for?

- Robert Browning

This artist concept of the pro-
posed NASA Mars Sample Return 
mission shows the launch of the 

Martian sample back toward Earth. 
Image courtesy: NASA
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further forays into space. For, in just one human life span our probes have 
broken free from the earth to meet with a variety of celestial bodies in our 
Solar System. The past half a century of space exploration has redefined 
man in relation to the cosmos!  

The guiding questions were:  Where do we go from here? How and 
Why? And, eventually, what is our grand vision of ourselves as a species 
fifty years from now?

Here is a brief summary of the outcome of the Conference.  Predict-
ably, our return to the moon and journey to Mars rank high in the to-
do list. Then there is the exploration to the Outer Planets and Asteroids. 
Besides, a need was expressed for a clearer definition of life. Obviously, 
all these call for path breaking new technologies and the growing involve-
ment of commercial space ventures. 
Life beyond the earth

We seem to know most, if not all, ingredients crucial for life to sprout.  
Yet, proof of life elsewhere beyond the earth –extant or extinct –is woefully 
lacking, possibly due to the inadequacy of the sensors we had sent to space 
probes or, equally, our current incapacity to conceive life forms unfamiliar 
to us here. 

Maybe, it is useful looking for signs of life processes rather than life it-
self. All life forms – whether based on carbon or silicon, whether they use 
oxygen for energy transport like us, or ingest iron like the first life on earth 
may have done – have certain things in common. They all use energy; they 
transform materials; they make copies of themselves and manage the informa-
tion as to how to make copies. It thus makes sense to search for materials 
actively undergoing changes that only a living organism can cause and 
sustain. This approach may help us see beyond what we now think life is – 
wherever in the Universe.
Sample Return Missions

Scientists lay great expectations on Sample Return Missions, be they 
from moon or Mars or asteroids like Bennu, towards which the space-
craft OSIRIS-REx has set out in September 2016 to bring a few grams of 
materials back to earth. This approach is much less technically challeng-
ing than flying an advanced laboratory out to space. There is likelihood 
of several successful such missions by 2050 despite the vexing problems 
like the selection of sites for material sample collection and availability of 
complex technologies related to landers and rovers.  Lower-cost solutions 
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such as small explorers, micro-rovers, and hoppers might prove useful in 
navigating difficult, if not uncertain, terrains where we wish to get samples 
from. We will have to search everywhere to detect life forms. Life may lurk 
anywhere!
Sharper eyes

Besides sending sophisticated space probes to celestial objects, we must 
also look closely at distant planets and their atmospheres with powerful 
space telescopes in order to understand where life on earth came from.  
Some recent examples for such planets are those in the TRAPPIST – 1 sys-
tem (EKL March 2017). We are going to need better telescopes than the 
legendary Hubble Space Telescope (HST). Launched in 1990 before we 
ever sighted an exoplanet (planet of a star outside our Solar System) and 
now close to its end of life, HST has been giving us a bonanza of astronom-
ical data. Its acuity of vision is inadequate for our future needs, though. 
Its successor, James Webb Space Telescope (JWST), due for launch in late 
2018 is more powerful and, hence more useful for the purpose. Detecting 
oxygen and nitrogen in the habitable zone in the TRAPPIST – 1 system, 40  
light-years from here, would be a great achievement, no doubt. Yet, that 
would not necessarily mean that we have found life there. A better indica-
tor of life, as we saw earlier, will be changes in levels of oxygen or methane.

A truly giant leap is expected when LUVOIR (Large UV/Optical/Infra-
red Surveyor) Telescope  is in service by 2030. Capable of giving clear images 
of the rocky exoplanets, LUVOIR will be the dream-come-true for planetary  
scientists.
Forward and Beyond

Out of the Planetary Visions Conference 2050 emerged a 
few other mind-boggling ideas, too, which we shall omit for the  
moment for the sake of simplicity.

Suffice it to say, exploration of the universe is a multi-generational effort. 
Skilled human resources, technologies and, most importantly, funds re-
quired to extend our reach beyond our grasp in the heavens will, hopefully, 
emerge in due course. “If we don't spend time now dreaming about our  
future, we may not have one!”

Do let us also not forget to ask ourselves: Can Space Exploration, 
which has given us a new perspective on the universe, give us a new 
perspective on ourselves, too?

[PR]
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Science is a body of knowledge. Knowledge is always about some-
thing. We attach the word science to this something to refer to the area 
or field of knowledge. Thus we have the terminology of mathematics 
to refer to mathematical science, physics to refer to physical science, 
etc. In this way, it is natural to refer to history as historical science, 
humanities as humanitarian science, linguistics as linguistic science, 
pedagogy as pedagogical science, etc. Of course, we have a group of ar-
eas referred to as basic sciences where we include mathematics, physics 
and chemistry on well founded reasons.

Since science is knowledge, it is important for any individual, any 
group of individuals, society, country and the world. Recognizing this 
aspect, an internationally celebrated day to highlight the importance of 
science in and for society has been identified. It has also been realized 
that science, peace and development are interlinked. 

It was recommended at the World Conference on Science in 
Budapest in 1999 that recognition was required for the need for a new 
compact between science and society. It was discussed at the conference 
that a World Science Day would help strengthen commitments to attain 
the Declaration on Science and the Use of Scientific Knowledge’s goals and 
to pursue the Science Agenda Framework for Action’s recommendations.

Following the World Conference on Science, UNESCO established the 
World Science Day for Peace and Development (WSDPD) through a 
proclamation at a general conference in 2001. The WSDPD was to be 
served a reminder of the organization’s mandate and commitment to 
science. The day was first celebrated on November 10, 2002 and has 
been held annually on November 10 since then.

Various images promoting science and technology are seen in World 
Science Day posters. The UNESCO logo is also seen on promotional 

Celebrating Science
Binding on All Stakeholders

Science Line
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material associated with the day. The logo features the words UNE-
SCO pictured as part of a temple building or structure. The words 
“United Nations Educational, Scientific and Cultural Organization” 
are presented underneath this image.

World Science Day for Peace and Development highlights the im-
portant role of science in society and the need to engage the wider 
public in debates on emerging scientific issues. It also underlines the 
importance and relevance of science in our daily life. 

By linking science more closely with society, World Science Day 
for Peace and Development aims to ensure that citizens are kept 
informed of developments in science. It also underscores the role 
scientists play in broadening our understanding of the remark-
able, fragile planet we call home and in making our societies more  
sustainable. 

The Day offers the opportunity to mobilize all actors around the 
topic of science for peace and development – from government offi-
cials to the media to school pupils. UNESCO strongly encourages all 
to celebrate World Science Day for Peace and Development by orga-
nizing your own event or activity on the day.

The objectives of World Science Day for Peace and Development 
are to:
• Strengthen public awareness on the role of science for peaceful and 

sustainable societies
• Promote national and international solidarity for shared science 

between countries
• Renew national and international commitment for the use of sci-

ence for the benefit of societies
• Draw attention to the challenges faced by science and raising sup-

port for the scientific endeavour.
Since its proclamation by UNESCO in 2001, WSDPD has gen-

erated many concrete projects, programmes and funding for science 
around the world. The Day has also helped foster cooperation between 
scientists living in regions marred by conflict, one example being the 
UNESCO-supported creation of the Israeli-Palestinian Science  
Organization (IPSO).
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Countries of the world have their own schemes for the celebration 
of Science Day. Many countries celebrate a week as science week, with 
the last day of the week being celebrated as the National Science Day. 
Those countries include India, UK, USA, Australia, Norway and Phil-
ippines. USA celebrates a week as the Science and Engg festival to pro-
mote the Science, Technology, Engineering and Mathematics (STEM) 
project.
National Science Day Celebration in India

28th of February, 1928 was the great day in India when a discov-
ery in the field of Indian science was completed by the famous Indian 
physicist, Sir Chandrasekhara Venkata Raman. He was a Tamil Brah-
min and first person in science, who had researched such discovery in 
India. To commemorate and honor this event always in the future, 
28th of February was designated by the Govt. of India as National 
Science Day in India as recommended by the National Council for 
Science and Technology Communication (NCSTC) in the year 1987.

From then, the National Science Day was being celebrated all across 
India as a great event in the field of Indian science. It is celebrated every 
year by students, teachers, scientists and researchers in all the schools, 
colleges, universities, educational institution including scientific, aca-
demic, medical, technical and research institutions of India. On the 
first celebration ceremony of the National Science Day in India, the 
National Council for Science and Technology Communication had 
declared the institution of the National Science Popularization awards 
in order to recognize an excellent and wonderful endeavor in the field 
of science communication and popularization.

Sir Chandrasekhara Venkata Raman had worked from 1907 to 
1933 at the Indian Association for the Cultivation of Science, Kolkata, 
West Bengal in India during which he had researched on many topics 
of Physics from which the Raman Effect (effect of scattering of light 
when passing through different materials) became his great success and 
discovery which has been marked in the Indian history. For his big 
discovery he was honored with various Indian awards and the Nobel 
Prize in the year 1930. From the year 2013, the Raman Effect has been 
designated as an International Historic Chemical Landmark by The 
American Chemical Society.
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During the National Science Day celebration of the year 2009, the 
Indian Department of Science and Technology has awarded five Indi-
an institutions, National Award for Science Communication in order 
to recognize the big efforts and achievements of the Indian scientists 
of the government and non-government organizations for populariz-
ing and leading modern science in the country. The Vikram Sarabhai 
Community Science Centre was given the highest award in the year 
2009 to recognize its big contribution to science.

The National Science Day has been started getting celebrated as a 
Science Carnival to recognize scientific activities and programs by the 
participation of students from school and college, scientists from the 
state and national faculties. This event celebration has provided a real 
platform for various new comer scientists to fix their feet and brighten 
their career in the science profession.

National Science Day is celebrated as one of the main science fes-
tivals in India every year during which students of the schools and 
colleges demonstrates various science projects as well as national and 
state science institutions demonstrates their latest researches. The cel-
ebration also includes public speech, radio-TV talk shows, exhibitions 
of science movie, science exhibition based on themes and concepts, 
watching night sky, live projects and researches demonstration, de-
bates, quiz competitions, lectures, science models exhibitions and 
many more activities.

It is celebrated every year with immense passion at the Giant Me-
trewave Radio Telescope (also called GMRT) at Khodad which is a 
worldwide famous telescope getting operated at low radio frequencies 
by the National Centre for Radio Astrophysics (NCRA) established by 
the TIFR (Tata Institute of Fundamental Research (TIFR).
Objectives of National Science Day

National Science Day is being celebrated every year:
• To widely spread a message about the significance of scientific ap-

plications in the daily life of the people
• To display all the activities, efforts and achievements in the field of 

science for human welfare
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• To discuss all the issues and implement new technologies for the 
development of science

• To give an opportunity to the scientific minded citizens in the 
country to express themselves

• To encourage people to popularize Science and Technology.
In India, starting from the year 1999, National Science Day is be-

ing celebrated every year on a specific theme, it being  Our Chang-
ing Earth for that year. For the following 17 years we had themes: 
Recreating Interest in Basic Science, Information Technology for Science 
Education, Wealth from Waste, 50 years of DNA and 25 years of IVF – 
The blue print of Life, Encouraging Scientific Awareness in Community, 
Celebrating Physics, Nurture Nature for our future, More Crop Per Drop, 
Understanding the Planet Earth, Expanding Horizons of Science, Gen-
der Equity, Science & Technology for Sustainable Development, Chemis-
try in Daily Life, Clean Energy Options and Nuclear Safety, Genetically 
Modified Crops and Food Security, Fostering Scientific Temper and Energy 
conservation, Science for Nation Building and Make in India: S &T driv-
en innovations. The theme of the current year 2017 was Science and  
Technology for specially abled persons.

It’s easy to forget what an amazing gift life really 

is. Our lives are nothing but a cosmic blink. Even 

our seemingly all-encompassing world is just tiny 

blue dot circling an average sized star spiraling 

around a galaxy of 200-400 billion stars, which 

itself is just one galaxy among billions more. Yet 

for one brief moment, we get to experience the 

wonders of existence, of consciousness.
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Parasites
In Mathematics

A Parasite Number is one of the form nD, where D is the last digit 
and n is that part of the number without the last digit D, which when 
multiplied by a digit d (which can be 2, 3, 4, 5, 6, 7, 8 or 9) results 
in the number Dn. That is, the result is a right cyclic rotation of the 
original number; the last digit becomes the first digit and all other 
digits keep their positions in the same order as in the original number. 
The number nD is called a Parasite Number of the digit d.

For example, 142857 x 5 = 714285; hence 142857 is a parasite of 5.
Note that any parasite number is a cyclic number.
A set of nine parasite numbers are there with 1, 2, 3, 4, 5, 6, 7, 8 and 9 

as the last digit for each of the eight digits: 2, 3, 4, 5, 6, 7, 8 and 9.
Parasite numbers are generally large in magnitude except those of 4, 

and one of 5, which have 6 digits each.
The nine parasite numbers of 4 are:
025641, 051282, 076923, 102564, 128205, 153846, 179487, 

205128 and 230769.
The six-digit parasite of 5 is 142857, as seen above.
The largeness of all other parasites is indicated as below:
All parasites of 2 have 18 digits each
All parasites of 3 have 28 digits each
8 parasites of  5 have 42 digits each
All parasites of 6 have 58 digits each
All parasites of 7 have 22 digits each
All parasites of 8 have 13 digits each
All parasites of 9 have 44 digits each
It can be seen that all the parasite numbers of all digits, except five 

parasites of seven have 9 as the digital sum. Out of these five parasites 
of seven, three have 3 as the digital sum, and two have 6 as the digital 
sum.

Parasite numbers are constructed by obtaining one digit at a 
time, and prefixing it to the partially obtained string of digits, using 
multiplication. This process is continued till the desired string is 
obtained, ensuring no carry is left in multiplication.

Math Line
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For example, if the parasite of 4 with 6 as the last digit is to be 
constructed, we start with writing 6 x 4 in a line. Then, in a second line 
below, write the digit at the unit place in the result of multiplication, 
4 in this case:

   6 x 4
   4
As the next step, prefix this 4 to the string in the first line:
   46 x 4
     4
Multiply the prefixed digit 4 with the multiplier digit 4, add the 

carry (2) from the previous multiplication, and prefix the digit at the 
unit place (8) in both the lines, remembering the carry (1).   
   846 x 4

   84
Repeat the above steps, prefixing one digit to both the strings, until 

the desired string is obtained, as follows:
   3846 x 4
   384

   53846 x 4
   5384

   153846 x 4
   15384

   153846 x 4
            615384         which is the desired result.
As per the definition, we see that 153846 is the parasite of 4 with 

6 as the last digit. Using this method, any other parasite number can 
be constructed.

Improve your concentration.
Use reasoning and fill each row, 
column and 3 x 3 grid in bold 
borders with each of the digits 

from 1 to 9.
Solution on page 32

EKL Sudoku 114 
[Medium]

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

4 6 9
7

1 5 3
9 8 1 6
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World Water Day

Water is the essential building block of life. But it is more than just essential 
to quench thirst or protect health; water is vital for creating jobs and support-
ing economic, social, and human development. An international day to cele-
brate freshwater was recommended at the 1992 United Nations Conference 
on Environment and Development (UNCED) in Rio de Janeiro. The United 
Nations General Assembly responded by designating 22 March 1993 as the 
first World Water Day as a means of focusing attention on the importance 
of freshwater and advocating for the sustainable management of freshwater 
resources. 

World Water Day is about taking action to tackle the water crisis. Today, 
there are over 663 million people world-wide living without a safe water sup-
ply close to home, spending countless hours queuing or trekking to distant 
sources, and coping with the health impacts of using contaminated water. 
World Water Day is coordinated by UN-Water in collaboration with govern-
ments and partners.

Each year, World Water Day highlights a specific aspect of freshwater. 
Every year, UN-Water proposes the annual theme and coordinates the 

global campaign alongside one or more members on behalf of UN-Water 
with the support of other members, programmes, partners and relevant stake-
holders. The theme also sets the focus for the UN World Water Development 
Report, which is produced by UN-Water.

The UN and its member nations devote this day to implementing UN 
recommendations and promoting concrete activities within their countries 
regarding water resources. Additionally, a number of non-governmental or-
ganizations promoting clean water and sustainable aquatic habitats have used 
World Water Day as a time to focus attention on critical current issues. Events 
such as theatrical and musical celebrations, educational events, and campaigns 
to raise money for access to clean and affordable water are held worldwide on 
World Water Day, or on convenient dates close to March 22.

Annual theme for World Water Day was first introduced in 1994. 
 The Theme of World Water Day 1994 was Caring for Our Water Resources 

is Everyone's Business. From 1995 to 1997 the themes were: women and water, 

Water Line
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water for thirsty cities, the world's water – is there enough, ground water – the 
invisible resource, everyone lives downdream, water for the 21st century, water for 
health – take charge, water for development, water for the future, water and di-
saster, water for life 2005 – 2015, water and culture, water scarcity, international 
year of sanitation, transboundary water, water quality, water for cities, water and 
food security, water cooperation, water and energy, water and sustainable develop-
ment and water and jobs. The theme for 2017 is Why waste water? It is about 
reducing and reusing wastewater. Waste water is a valuable resource to help 
achieve the Sustainable Development Goal target. This target aims to halve the 
proportion of untreated wastewater and increase water recycling and safe reuse.

The Sustainable Development Goals, launched in 2015, include a target to 
ensure everyone has access to safe water by 2030, making water a key issue in 
the fight to eradicate extreme poverty.

By exploiting this valuable resource, we will make the water cycle work 
better for every living thing. And we will help achieve the Sustainable Develop-
ment Goal target to halve the proportion of untreated wastewater and increase 
water recycling and safe reuse.

This year (2017), the focus of the theme is on wastewater and ways to 
reduce and reuse as over 80% of all the wastewater from our homes, cities, 
industry and agriculture flows back to nature polluting the environment and 
losing valuable nutrients and other recoverable materials. We need to improve 
the collection and treatment of wastewater and safely reuse it. At the same 
time, we need to reduce the quantity and pollution load of wastewater we 
produce, to help protect the environment and our water resources.

According to UN, Globally, over 80% of the wastewater generated by so-
ciety flows back into the ecosystem without being treated or reused. 1.8 billion 
people use a source of drinking water contaminated with faeces, putting them 
at risk of contracting cholera, dysentery, typhoid and polio. Unsafe water, poor 
sanitation and hygiene cause around 842,000 deaths each year, according to 
WHO. The opportunities from exploiting wastewater as a resource are enor-
mous. Safely managed wastewater is an affordable and sustainable source of 
water, energy, nutrients and other recoverable materials. 

Instead of wasting wastewater, we need to reduce and reuse it. In our homes, we 
can reuse greywater on our gardens and plots. In our cities, we can treat and reuse 
wastewater for green spaces. In industry and agriculture, we can treat and recycle  
discharge for things like cooling  systems and irrigation.
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Some Chinese Facts
 China has been the world’s most populous country for 
millennia. Its population now numbers almost 1.4 billion people. 
Naturally its urban spaces look like packed with millions of people. 
Images displayed on media show how crowded day to day life is like 
in China. Following are some facts reflecting the large population of 
China:
• There are 430 million bicycle owners in China. They are part of the 

largest individual mobility movement in all of human history.
• The country’s three largest cities by urban population, namely 

Shanghai, Beijing, and Guangzhou, are all home to well over  
20 million people.

• There were 1.4 million taxis in China at the end of 2015.
• A swimming pool, in Sichuan province, was visited by over  

1 million people during the summer of 2011.
• Over 10% of the global air passengers carried in 2015 traveled to 

or from China.
• A month-long lantern festival, held in Shanghai’s Yuyuan garden, is 

attended by many thousands of people each year.
• The 2010 Shanghai World Expo was attended by over 73 million 

people.
• The annual water-splashing festival, held in Yunnan province, is an 

important ceremony for over 1 million ethnic Dai people that call 
China home.

• More than 24 million passenger cars were manufactured in China 
last year.

• Shanghai’s 5.5 km Nanjing Road is the world’s longest shopping 
district. It is visited by more than 1 million people every single day.

• A job fair held in Zhengzhou in 2014, was attended by more than 
50,000 people standing in single line queue.

• Over 1,700 students sat in an examination at a school in Yichuan, 
Shaanxi province, in 2015. It was held in the school’s open-air 
playground due to a lack of indoor space.

• Chinese New Year is celebrated by over 1 billion people around the 
globe each year.

Facts Line
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Apple Cider Vinegar
The Magical Elixir

Nature Line

 Apple cider vinegar (ACV) also known as cider vinegar is an amazing 
elixir. ACV is the vinegar made from fermented apple juice. For centuries, 
vinegar has been used for various household and cooking purposes. It is 
also an ancient folk remedy, claimed to heal all sorts of health problems. 
The most popular vinegar in the natural health community is apple cider 
vinegar. 

Cider vinegar is made from  cider of apple and has a pale to medium 
amber color. Unpasteurized or organic ACV has a cobweb-like appearance 
and can make the vinegar look slightly congealed.  Vinegar is said to have 
been discovered around 5000 BC, when unattended grape juice turned 
into wine and then vinegar. Traditionally, it is made through a long, slow 
fermentation process, leaving it rich in bioactive components like acetic 
acid giving it potent antioxidant, antimicrobial, and many other beneficial 
properties. Originally used as a food preservative, vinegar’s medicinal uses 
soon came to light. 

The use of apple cedar vinegar for body cleansing has been linked to 
Egyptian urns as far back as 3000 B.C. It is understood that in 400 B.C. 
Hippocrates, the Father of Medicine, realized and spoke of health benefits 
of this vinegar. Caesar’s army used ACV tonic to stay healthy. Vinegar was 
popular among the Greeks and Romans to promote healing. ACV was 
used in Biblical times as a cleanser. Medical practitioners in the 1700s used 
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it to treat stomach aches. ACV was sold by street vendors in Paris during 
the middle ages for use as a deodorant and health tonic. Christopher Co-
lumbus and soldiers in the American Civil War used vinegar to fight scur-
vy. Samurai warriors in Japan drank ACV for strength and power. Vinegar 
was even used to treat diabetes. It is rich in enzymes and potassium, which 
our body uses to regenerate soft tissue.

Even though ACV is acidic (like a lemon or lime), it creates a perfect 
alkaline environment in our body that is the exact opposite of what most 
diseases require to thrive. And then there is the incredible concentration 
of naturally occurring vital nutrients like potassium, iron, magnesium, en-
zymes and malic acid, which are essential for normal heart, kidney, other 
organ and cellular functions. 

The main substance in vinegar, acetic acid, can kill bacteria and/or pre-
vent them from multiplying and reaching harmful levels. If you have it in 
your kitchen, you are probably used to using it as a cooking ingredient. 
Apple cider vinegar has been credited with everything from curing hiccups 
and alleviating cold symptoms to aiding in weight loss and helping to 
prevent heart disease. 

Here are just a few in a long list of benefits of adding just one table-
spoon a day of apple cider vinegar to your diet. 

Japanese research revealed that ACV reduced blood pressure in rats, 
but the same results have yet to be proved in humans. Apple cider vinegar 
is full of antibiotic properties. Not only does apple cider vinegar support 
healthy cholesterol, studies have shown that it can protect you from arte-
rial damage or oxidation, which is the main risk of high cholesterol. The 
acetic acid it contains helps to suppress appetite, increase the metabolism 
and reduce water retention. Experts believe vinegar may stimulate genes 
that help breakdown fat. 

Studies have shown that apple cider vinegar has strong antiglycemic 
properties that support a healthy blood sugar level. The vinegar actually 
blocks some of the digestion of starch, preventing it from raising your 
blood sugar. Apple cider vinegar contains many antioxidants to help keep 
your body healthy and running smoothly, including catechin, gallic acid, 
caffeic and chlorogenic acids.

The acetic acid in apple cider vinegar can increase your body’s ab-
sorption of important minerals from the food you eat. Adding vinegar to 
your salad dressing may also help you absorb more nutrients from your 
leafy greens. Proponents claim that ACV helps restore alkalinity in the 
body, which can boost metabolism, strengthen immunity and slow the 
aging-process to give you clearer, wrinkle-free skin. 
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A body that is not properly pH balanced is wide open for disease and 
sickness because:
• Acidity robs minerals from bones, cells, organs and tissue!
• Without minerals—vitamin absorption is compromised!
• Toxins and pathogens easily build up and the immune system is sup-

pressed!
ACV can help keep a proper pH balance.
The taste of this vinegar can be a distraction for consumption. Hence, 

to give the trendy drink a dry, apple cider vinegar is mixed with water and 
honey or a fresh fruit juice. You can add it to your salads or other dishes to 
make sure you are still incorporating it into your diet. Opt for the cloudy, 
unfiltered type, as it is believed to be the most potent. Over-drinking may 
damage your tooth enamel or irritate your esophagus due to its high acid 
content.

[Dr. Annette Fernandez
Associate Professor in Chemistry,  College of Engineering, Trivandrum]

The Indian Forest Service (IFS) was created in 1966. Its officers are recruit-
ed and trained by the Central government but their services are placed under 
state cadres, and they have to serve both under the State and Central govern-
ments. The chief purpose of IFS is the implementation of the National Forest 
Policy which aims to preserve the environment by maintaining strict vigil to 
sustain ecological balance that are critical for survival of all forms of life, and 
development of forests and wildlife along with an aim to enhance livelihood 
opportunities of forest dependent communities of rural and tribal areas. The 
Union Ministry of Environment and Forests is the controlling authority of 
Indian Forest Service. 

The IFS examination is open to graduates in any science or engineer-
ing discipline and has a three-stage selection process spanning nearly seven 
months. Generally the qualifying cut-off marks of Preliminary Examination 
required to sit for Indian Forest Service main examination is greater than that 

Indian Forest Service
The Indian Civil Service _ Part II

Governance Line
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required to sit for Civil Services Main Examination. The marks of Preliminary 
Examination are not counted in making final overall merit. 

The Main Examination consists of six descriptive papers. Each candidate 
has to select two optional subjects (two papers each) from among the subjects 
allowed by the Union Public Service Commission, one General Studies paper 
and an English language paper.

A fixed number of candidates, proportional to the num-
ber of vacancies, securing highest marks in the Main Examination 
are called for the interview conducted by UPSC board members.  
Interview or personality assessment is followed by a medical check-up 
and a physical test which requires all male candidates to complete a 25 km 
walk/run in less than 4 hours. For ladies the distance is reduced to 14 km. 
The test is usually conducted at the National Zoological Park in Delhi. 
After selection for the IFS, candidates are allocated state cadres. There is 
one cadre for each Indian state, with the exception of three joint cadres: As-
sam-Meghalaya, Manipur -Tripura, and Arunachal Pradesh-Goa-Mizoram-
Union Territories (AGMUT). 

Two-thirds of the strength of every cadre (for a state) is filled directly by 
IFS officers and the remaining are promoted from the respective states cadre 
officers.
Indian Engineering Service

Indian Engineering Service (IES) Examination is a paper-pen based, four-
part government service examination directed by the Union Public Service 
Commission for recruitment of engineers in the Engineering Services of the 
Government of India. IES examination is conducted for recruitment of engi-
neers in government services/sectors of railways, roadways, defence, energy and 
telecommunication. Any graduate engineer in the concerned area can apply 
for the Engineering Service Examination. It consists of six tests. Each test is 
qualifying in nature as such engineering aspirants need to clear each test in 
order to be selected as IES officer as per the recommendations of the UPSC.

The Indian Engineering Service examination is considered as the toughest 
examination in India and also counted among the toughest examinations in 
the world due to two reasons mainly:
a) the disparity in terms of number of aspirants and offered posts
b) its technical nature

Most toppers of this ESE are graduates of institutes like the Indian Institutes 
of Technology and Indian Institute of Science. The career of an IES officer is 
highly respected due to its diverse areas of work. To the Indian Government 
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an IES officer is an important link in the government's task and functions that 
include railways, roads, defense, manufacturing, inspection, supply, construc-
tion, public works, power, telecommunications, etc. All appointments to the 
Group "A" services are made by the President of India.

Candidates who clear the Indian Engineering Services Examination are 
then eligible for employment in the different departments which are under the 
Government of India related to engineering. The selected candidate is placed 
as Assistant Executive Engineer in different organizations at the time of re-
cruitment and only after three to four years of service will they be promoted 
to the post of the Executive Engineer which is equivalent to Under Secretary to 
Government of India. On a later stage, once you have served for 20 years, you 
will be promoted to the post of Chief Engineer level-1. Engineers having pro-
fessional experience of 32 years will be posted as Secretary to the Government 
of India. 

Various Engineering Services to which IES winners can get entry 
are: Central Power Engineering Service, Indian Naval Armament Ser-
vice, Indian Railway Service of Mechanical Engineers, Central Engi-
neering Service (Roads), Indian Navy, Geological Survey of India, Indi-
an Supply Service, Central Electrical & Mechanical Engineering Service,  
Electrical and Mechanical Engineers of the Indian Army, Indian Defence Ser-
vice of Engineers, Indian Ordnance Factories Service (IOFS), Central Wa-
ter Engineering, Indian Railway Service of Engineers, Indian Railway Stores 
Service, Border Roads Engineering Service, Indian Railway Service of Signal 
Engineers, Central Power Engineering Service, Indian Inspection Service, In-
dian Defence Service of Engineers, Central Electrical and Mechanical Service, 
Indian Telecommunication Service, Naval Stores Office, Indian Inspection 
Service Group, Indian Telecommunication Service, etc.

Recruitment is made through the Examination to the four categories 
i.  Civil Engineering,
ii.  Mechanical Engineering,  
iii.  Electrical Engineering, and 
iv.  Electronics & Tele-communication  Engineering.
Eligibility

Aspirants should be aged between 21 and 30 years. They should have:
• Passed B.E./B.Tech or 
• Passed sections A and B of the Institution Examinations of the Institution 
of Engineers (India) or 
• Obtained a degree/diploma in engineering from such foreign university/
college/institution recognized by the Government of India from time to time
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• Passed Graduate Membership Examination of the Institute of Electronics 
and Telecommunication Engineers (India) or
• Passed Associate Membership Examination Parts II and III/Sections A 
and B of the Aeronautical Society of India or
• Passed Graduate Membership Examination of the Institution of Electron-
ics and Radio Engineers, London held after November, 1959.
Nationality should be same as for other Civil Services.
Apart from General Awareness and General English, there will be separate pa-
pers for every discipline i.e. Civil Engineering (CE), Mechanical Engineering 
ME), Electrical Engineering (EE) and Electronics & Telecommunication En-
gineering (ECE). Questions for each discipline will be from the third and 
fourth year engineering syllabus of B.E/B.Tech examination.
Stage I (Preliminary)

In each category, there will be two papers:
Paper-I (General Studies and Engineering Aptitude) - 2 hrs - 200 marks
Paper-II (Category paper CE/ME/EE/ECE) - 3 hrs - 300 marks
Total - 500 marks

Stage II (Main)
Paper-I ( Category paper  CE/ME/EE/ECE) - 3 hrs - 300 marks
Paper-II (Category paper  CE/ME/EE/ECE) - 3 hrs - 300 marks
Total - 600 marks

Stage III (Personality Test) - 200 Marks.
Candidates who obtain such minimum qualifying marks in the Stage-I: 

Engineering Services (Preliminary/Stage-I) and Stage II: Engineering Services 
(Mains/Stage-II) Examination as may be fixed by the Commission, as per its 
discretion, shall be summoned by them for Stage-III (Personality Test). The 
number of candidates to be summoned for Personality Test will be about twice 
the number of vacancies to be filled. The Personality Test will carry 200 marks 
(with no minimum qualifying marks).

Marks obtained by the candidates in the Stage-I:(Preliminary/Stage-I) Ex-
amination, Stage-II:(Mains/Stage-II) Examination and Stage-III (Personality 
Test) would determine their final ranking. Candidates will be allotted to the 
various services keeping in view their ranks in the examination and the prefer-
ence expressed by them for the various services/posts.

Indian Statistical Service (ISS)/Indian Economic Service (IES)
The Indian Statistical Service and the Indian Economic Service are career 

opportunities for those who have a keen interest to be a part of the Indian 
economic policy formulation team. They get an opportunity to be a part of 
planning commission and other government owned bodies in the country.
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The UPSC conducts the Indian Economic/Statistical Services Examina-
tion to recruit officers in the planning commission, planning board, minis-
try of economic affairs, national sample survey and other allied offices where 
specialists in economics and statistics are required. Selected candidates are also 
placed in the Labour Bureau, Central Electricity Authority, Various Ministries, 
Forward Market Commission, Tariff Commission, Planning Board, Tariff 
Commission, National sample survey, etc. Candidates may even go on depu-
tations to different agencies of United Nations.
Eligibility

A candidate must have attained the age of 21 years and must not have 
attained the age of 30 years. The upper age limit prescribed above will be relax-
able in the cases of SC, ST and other notified categories.

For admission to the examination, a candidate must have:
•	 Post-graduate degree in Economics/Applied Economics/Business Eco-

nomics/Econometrics for IES 
•	 Post-Graduate degree in Statistics /Mathematical Statistics/Applied Statis-

tics for ISS 
•	 Degree should be from a recognized University.

Nationality should be same as for other Civil Services.
The examination for IES/ISS will follow the following pattern:
Part I. Written examination carrying a maximum of 1000 marks in the 

subjects as shown below.
Part II. Viva voce of selected candidates as may be called by the Commis-

sion, carrying a maximum of 200 marks.
The subjects of the written examination under Part I, the maximum marks 

allotted to each subject/paper and the time allowed shall be as follows:
Indian Economic Service                          Indian Statistical Service

1 General English 100 3 hours

2 General Studies 100 3 hours
3 General Economics-I 200 3 hours
4 General Economics-II 200 3 hours
5 General Economics-III 200 3 hours
6 Indian Economics 200 3 hours

Question Papers will be set in English only and have to be answered in 
English.

The Commission can fix qualifying marks in any or all the subjects of the 
examination.

1 General English 100 3 hours
2 General Studies 100 3 hours
3 Statistics-I 200 3 hours
4 Statistics-II 200 3 hours
5 Statistics-III 200 3 hours

6 Statistics-IV 200 3 hours
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Viva voce (Interview)
Selected candidates will be interviewed by a Board. The objective of the 

interview is to assess the suitablity of the candidate for the Service for which 
he/she has competed.

The interview is intended to supplement the written examination for test-
ing the general and specialised knowledge and abilities of the candidate. The 
candidate will be expected to have taken an intelligent interest not only in his/
her subjects of academic study but also in events which are happening around 
him/her both within and outside his/her own State or country, as well as in 
modern currents of thought and in new discoveries which should rouse the 
curiosity of well-educated youth.

The technique of the interview is not that of a strict cross examination, but 
of a natural, through directed and purposive conversation, intended to reveal 
mental qualities of the candidate and his/her grasp of problems. The Board 
will pay special attention to assessing the intellectual curiosity, critical powers of 
assimilation, balance of judgement and alertness of mind, the ability for social 
cohesion, integrity of character, initiation and capacity of leadership.
Indian Agricultural Research  
Service (IARS)

Agricultural Scientists Recruitment Board (ASRB) conducts the ASRB 
– National Eligibility Test Examination (NET) in two stages - Preliminary 
Examination and NET in online mode, for filling up the vacancies in over 30 
various disciplines of agriculture throughout India.
Eligibility

A candidate must hold a Masters Degree or equivalent in the concerned 
discipline with specialization as defined in Appendix-V, completed on or be-
fore 21st February 2016. The candidates having Master’s degree from a foreign 
University must attach a certificate of equivalence and recognition of that de-
gree issued by the University Grants Commission /Govt. of India/any other 
concerned Govt. of India/Dept. or Agency

A candidate must have attained the age of 21 years but not have attained 
the age of 32 years as on a specified date. Age relaxation is admissible to the 
various categories as applicable. There is no upper age limit for the National 
Eligibility Test.

The number of attempts for appearing in the Agricultural Research 
Service Exam will be limited to SIX for Unreserved category candi-
dates (whether M.Sc/PhD) including the in-service candidates of ICAR. 
However, this restriction will not apply to SC/ST candidates who are  
otherwise eligible.
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The number of attempts for OBC category and PwD category (belonging 
to General/OBC category) candidates will be NINE.
Indian Geological Service

Union Public Service Commission conducts a combined competitive 
examination to fill posts in the four categories of Geologists, Geophysicists, 
Chemists and Junior Hydrologists in the Ministry of mines and Geological 
Survey of India.
Eligibility

A candidate must have attained the age of 21 years and must not have 
attained the age of 32 years. The upper age limit prescribed above will be relax-
able in appropriate cases:

Candidates should have one of the following educational qualifications:
• Master's degree in Geology, Applied Geology, Marine Geology, Mineral Explo-
ration, Geological Science, Geo-Exploration, Mineral Exploration, Engineering 
Geology Earth Science and Resource management, Oceanography, Coastal Areas 
Studies, Petroleum Geosciences, Petroleum Exploration, Geochemistry, Geological 
Technology, Physics, Applied Physics, Geophysics, Exploration Geophysics, Applied  
Geophysics, Marine Geophysics, Chemistry, Applied Chemistry, Analytical 
Chemistry. 

The degree should be from a University incorporated by an Act of the Cen-
tral or State Legislature in India or other educational Institutes established by 
an act of Parliament or declared to be deemed as Universities under Section 3 
of the University Grants Commission Act, 1956. 
• Diploma of Associate ship in Applied Geology of the Indian School of 
Mines, Dhanbad. 

Nationality should be same as for other Civil Services.
Selection process consists of two stages.
Stage I: Written Examination 
Stage II: Interview/Personality Test of such candidates as may be called by 

the Commission, carrying a maximum of 200 marks 
Note : 
I.  Candidates competing for selection to the posts of Geologist, Geophysicist, 

Chemist and Junior Hydrogeologist will be required to appear in all the 
subjects mentioned against the respective category.

II. Candidates competing for selection for both the posts of Geologist and  
Jr. Hydrogeologist  will  be required to appear in all the subjects mentioned 
against Categories 1 and 4 above.
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An island by definition refers to a land mass surrounded by water. An 
island nation denotes an independent state consisting of one or more is-
lands. An island country does not border other countries except where 
they control their islands with other countries as in the case of Haiti and 
the Dominican Republic and are therefore not borderless. Some island 
countries including Madagascar govern one or more islands and are thus 
described as borderless. An island country can cover an archipelago (a 
group of small islands or an area of sea in which there are many small 
islands) such as in the case of the Philippines. Similarly, the Stockholm  
archipelago is a cluster of some 30000 islands, skerries and rocks and begins 
just a few minutes away from the city of Stockholm.

Indonesia is the biggest island nation by size and population. Indonesia 
is situated in Southeast Asia, strategically between the Pacific Ocean and 
the Indian Ocean. The island country stretches for 1,760 km from north 
to south and 5,120 km from east to west. The number of islands making 
up the archipelago has been estimated to be over 18,000. There are five 
major islands namely Sulawesi, Borneo, Java, New Guinea, and Sumatra 
and two primary archipelagos: The Maluku Islands and Nusa Tenggara as 
well as sixty smaller archipelagos. Some of the islands are shared with other 
countries including Borneo (Brunei and Malaysia), Timor (East Timor), 
and New Guinea (Papua New Guinea). The country’s land area totals to 
1,904,569 sq km, with a population of 255,461,700. Java is the most pop-
ulated island in the archipelago as well as in the world. While the "Island 
of the Gods" is revered for its coral reefs, volcanic mountains and techni-
color rice terraces, many travelers' tunnel vision causes them to miss out 
on the country's countless other island paradises. 

The Greenland island is part of the North American continent, but 
geopolitically the island is part of Europe. Greenland is a massive island 
and autonomous Danish territory between the North Atlantic and Arctic 
oceans. Much of its land surface is covered in ice. Most of its small popula-
tion lives along the ice-free, fjord-lined coast, particularly in the southwest. 

Islands and Island Nations
Centres of  Tourism

Tourism Line
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Its northerly position, largely above the Arctic Circle, results in natural 
phenomena such as summer’s midnight sun and winter’s Northern Lights. 
It has an area of 2,175,600 million sq km and a population of 56,483 as 
per the 2013 census. The inhabitants of Greenland originate from Central 
Asia. Eventhough Greenland is more in area, Indonesia is considered as 
the largest of islands.

The continent of Australia is referred to as an island because it is sur-
rounded by ocean. However, Australia is actually made up of more than 
8,222 islands within its maritime boarders, including the island state of 
Tasmania. As an island, Australia is a natural quarantine zone. The area 
of the continent of Australia is 6,560,000 square kilometres (2,530,000 
sq miles).

The Republic of Iceland is a Nordic island country in the North At-
lantic Ocean. It has a population of 332,529 and an area of 103,000 km2 
(40,000 sq mi), making it the most sparsely populated country in Europe. 
Located in the North Atlantic Ocean, directly east of Greenland, Iceland is 
Europe's western most country, the second largest island in the North-At-
lantic Ocean.

What is the most isolated island in the world? It is Tristan da Cunha. 
In the middle of the island lies a giant volcano. But Tristan da Cunha 
is enticing because it offers something that no other island destination 
can: the most extreme isolation. Located in the south Atlantic Ocean, the 
8-mile-wide British overseas territory is the most remote populated island 
in the world.

According to the Department of Survey and Mapping, Malaysia, there 
are a total of 878 islands in the country. The state of Sabah has the largest 
number of islands with 394 islands within its waters. Apart from that, 
Malaysia also has 510 offshore geographical features which include rocks, 
sandbanks and ridges. In 2015, it was reported that Malaysia still has over 
535 unnamed islands, prompting the need for the government to take 
quick action to establish authority over these islands. Most of the islands in 
the state of Sabah have been given a name, according to a statement from 
the State Land and Survey Department director.

The Maldives consists of 1,192 coral islands grouped in a double chain 
of 26 atolls, along the north-south direction, spread over roughly 90,000 
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square kilometres (35,000 sq mi), making this one of the world's most dis-
persed countries.

Lacadives popularly known as Lakshadweep, in the Arabian Sea, is a 
part of the Indian subcontinent and is recognised as the smallest union 
territory of India. Lakshadweep means "hundred thousand islands" in 
Malayalam and Sanskrit. True to its name, these islands are very pictur-
esque and provide a true vacation for those who love beaches, water sports 
and sea food. A group of 36 islands in Lacadives has a total land area 
of 32 square kilometers which is scattered over 30,000 square miles of 
the Arabian Sea are the islands visited by people. Out of the 36 islands, 
only ten are inhabited and they are Andrott, Amini, Agatti, Bitra, Chetlat, 
Kadmat, Kalpeni, Kavaratti, Kiltan and Minicoy. Representing the rich 
biodiversity of the region, the various facts on the islands enable one to 
accumulate a wide range of interconnected and sound knowledge about 
Lakshadweep. Blessed with an unmatched natural beauty, the exotic coral 
reef island of the union territory is an interesting blend of scenic beauty 
coupled with modern infrastructural facilities that draw several tourists to 
this place from across the globe. The pride of the Bay of Bengal, Andaman 
and Nicobar is home to 572 islands that boast of white sandy beaches. 

While there is no definitive count of all the islands in the world, as of 
2014, there are 443 islands, many of them archipelagos in the world, each 
with a land area of 970 square miles or greater. There are at least 335 addi-
tional islands whose land area ranges from 190 to 970 square miles each. 
All Islands and Island nations are centres of tourism, and many of them 
have tourism as the main industry powering the economy.

EKL Sudoku 114
Solution

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

After completing a professional career stretching over more than  
48 years, it was with a sense of contentment and satisfaction that I de-
cided to retire from service. At this moment I am overwhelmed by 
the feeling of gratitude to GOD Almighty for providing me with 
many opportunities to contribute a lot to the society in various roles 
in different departments. I am happy that I could fulfill the dreams 
of my parents Prof. M. S. Devadas and Smt. V. Kamalakshi Amma, 
who brought me up and worked hard to give me the best education  
available at that time. 

I passed SSLC Examination from GHS Cotton Hill, Trivandrum with 
high first class and was awarded National Merit Scholarship, for which I am 
indebted to Govt. of India. Otherwise I could not have dreamt of joining an 
engineering college. I am indebted to my mathematics teachers, Aleyam-
ma Teacher and Saraswathy Bhai Teacher, for kindling a passion for math-
ematics in me. I joined College of Engineering, Trivandrum in 1963 and  
I am grateful to Dr. K. A. Muraleedhararan, then faculty of CET, who 
persuaded my father to send me to CET for engineering studies. 

Within two weeks after the declaration of the results of my engineering 
degree course on 9-9-1968, I got appointment as lecturer in the Telecommu-
nication Dept of College of Engineering, Trivandrum. I took MSc (Engg) 
with First class, Distinction and First Rank in Microwave Engineering from 
CET in 1977. I would like to express my deep sense of gratitude to late  
Sri S. M. M. Rao, Senior Engineer, VSSC, who guided my MSc thesis 
work. He was a perfect guide kindled a passion for research in me. 

After post-graduation I wanted to register for Ph. D. programme. Since I had 
two small children to look after, I could not join my colleagues Dr. R. S. Moni,  
Dr. M. Sasikumar and Dr. K. Sukulal, who proceeded to IIT Madras for Ph. 
D. programme  under QIP. However, Dr. M. Harisankar, Head of the 
Department of ECE in CET, consented to guide me under Kerala Uni-
versity.  The topic was Spread Spectrum Communication. It was a very 

Reminiscences of  an Illustrious Career
On Retirement
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new topic of that time and required thorough knowledge of commu-
nication theory. At this juncture, Dr. R. Ravikumar, Professor of Me-
chanical Dept, helped me get permission to attend course work for one  
semester in the required topics at IIT Madras. By the Grace of God, I was 
able to attend the classes of eminent professors like Dr. V. V. Rao in Com-
munication Theory and Dr. B. Yegnanarayana in Digital Signal Process-
ing. I am indebted to Prof. Harisankar for his proper guidance and also for 
boosting my confidence whenever I was feeling down under the pressure 
of unexpected and challenging situations during my research program. I 
am grateful to Dr. K. P. P. Pillai, Professor of Electrical Department and 
a researcher of eminence for his timely advice and support at the most 
crucial times.

After completing Ph. D. programme, I worked for three years in the 
Computer Science Dept of CET and also worked for three years in the 
Kerala State Council for Science, Technology and Environment, Govt. of 
Kerala as Principal Scientific Officer. During this period, I got the oppor-
tunity to involve in the organization of the First Kerala Science Congress 
under the able guidance of Prof. V. K. Damodaran (VKD). During this 
period,  I was able to organize Electronic Clubs in rural schools under the 
guidance of late Sri P. T. Bhaskara Panicker with funding from DST.  My 
classmate late Prof. Hemchand and Dr. Achuthsankar S Nair also helped 
me in this project. I worked for one and half years in Govt. Engineering 
College, Thrissur as Head of the department and again joined CET as 
Professor. As Head of the Dept. in CET, I was able to implement many 
programmes for the staff and students under the World Bank Project IM-
PACT with the guidance of Dr. N. R. Rao and Dr. Jamadagni of IISC, 
Bangalore. During this time I had the opportunity to visit the Dept of 
Electronics, Govt. of India, IIT-Delhi, IIT-Bombay, IISC-Bangalore, PSG 
College-Coimbatore etc.  and interact with the faculty of these institu-
tions. 

In April 1998,  I joined LBS Centre for Science & Technology, Trivan-
drum as Joint Director and was able to revise the syllabus of PGDCA 
course with the help of technical experts, mostly my old students, drawn 
from VSSC, CDAC and Technopark. 

In January 2000, I had the good fortune to participate in the Art of 
Living Course, which completely changed my life. I am grateful to my 
colleague and mentor Prof. V. K. Savithri, who advised me to join the 
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course. My teacher was Sri Vava Suresh, who initiated me into the most 
precious breathing techniques of the course.  After that my Guru Sri Sri 
Ravishankar took charge of me. In March 2001, I was appointed as Di-
rector of LBS Centre. At that time LBS Centre had four Regional Centres 
and about 20 sub centres spread all over Kerala. It was a challenging task 
to monitor the activities of these different units and satisfy the needs of the 
staff without any cause for complaint. Only my daily sadhana and several 
Advance Meditation Courses  gave me the strength and presence of mind 
to carry out my activities in the best possible manner. 

But for the support of my Guru, I would not have succeeded in con-
ducting the State Eligibility Test (SET) Examination for about 25000 
candidates and also many other programmes that gave a facelift to LBS 
Centre. I am thankful to Smt. Rosamma Jacob, Deputy Director, whose 
selfless hardwork saw that SET examination was conducted in the most 
flawless manner. I take this opportunity to thank Sri. K. Mohandas IAS, 
Secretary, Higher Education and also Chairman of the Executive Com-
mittee of LBS Centre for his wholehearted support which increased my 
confidence. I would like also to thank Sri. G. K. Pillai, Principal Secre-
tary to the Chief Minister for his timely advice and support in crucial  
situations.

LBS Institute of Technology for Women was inaugurated on 30th Oc-
tober 2001 and I take this opportunity to express my heartfelt thanks to 
Dr. V. P. Joy, IAS, my old student at CET who as DPI, offered his unstint-
ed support to see that the land belonging to the  uneconomic Poojappura 
School, was made available for starting the Women’s Engineering College. 
I am forever indebted to my colleagues Dr. A. Sukeshkumar, my old stu-
dent and  Joint Director of LBS centre, Sri. Sadasiva Kurup,  Finance Of-
ficer and Sri. N. Krishnan Nair, Financial Assistant (both on deputation 
from AG’s Office), for all the timely advices which helped me take the 
most appropriate decisions in various challenging  situations. 

In the year 2002, I was nominated as a Member of the 
Trustee of the newly started Sri Sri Ravishankar Vidya Mandir 
(SSRVM), Thiruvananthapuram, founded to fulfill the vision of  
Sri Sri Ravishankarji of providing a stress free and value based education to 
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children. Now SSRVM has got CBSE affiliation up to 12th standard and 
I am happy that the children have fulfilled Gurudev’s vision. They have 
become toppers not only in academics, but also in sports, music, dance 
and other competitions and also. With the daily practice of yoga and med-
itation, the children have become mentally and physically strong and are 
able to face any challenge that life may offer. I am grateful to Gurudev for 
giving me the opportunity to serve as Member of the SSRVM, Trust for 
the past 15 years.  In the year 2002, Gurudev nominated me as a Member 
of the Kerala Apex Body of Art of Living and I continued in the same post 
for three years. During this period, I was blessed with many opportunities 
to interact personally with Gurudev. 

After retirement as Director of LBS Centre for Science & Technology 
on 31st March 2002, Govt. of Kerala gave me extension of service for two 
terms of six months each without myself seeking the same. I consider this 
as a recognition of my performance as the Director. I can boldly say that 
during my tenure as Director, by the Grace of God, I did not do a single deed 
that was against my principle of honesty.  So it was with a sense of utmost  
satisfaction that I got relieved from the Director’s post in January 2003, in 
order to attend to my elder daughter’s delivery. 

I have been an active member of many professional societies.  I am Fel-
low of IETE (Institution of Electronics & Telecommunication Engineers), 
Fellow of IE (Institution of Engineers), Life member of ISTE (Indian So-
ciety for Technical Education), Life Member of CSI (Computer Society 
of India) and Senior Member of IEEE (Institution of Electrical and Elec-
tronics Engineers). I was Vice Chairperson of CSI Trivandrum Chapter 
during 2000-2001 period.

In July 2003, I joined the newly started Mar Baselios College of  
Engineering & Technology as Head of the Department of Electronics 
& Communication Engineering. During the eight years as HOD, and 
five years as Dean (R&D), through various initiatives like organization of 
National/ International Conferences and seminars and various research  
activities, I was able to contribute my mite along with my dedicated col-
leagues to make Mar Baselios Engineering College and my department to 
the lime light and to be one of the choicest destinations for the engineering 
students in Trivandrum. After acquiring Ph.D. degree, due to the pressure of  
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administrative responsibilities, I was not able to devote much time for  
research activities. As I had carried out my doctoral research with full sal-
ary under deputation, I wanted to guide at least five students for Ph.D.  
By the Grace of God, after joining Mar Baselios Engineering College, I 
was able to produce five Ph. D. holders and currently I am guiding 8 
more students. I was also able to bring out more than 130 publications. I 
am indebted to Fr. Wilson Thattaruthundil, the Bursar of the college for 
providing me unstinted support for all my activities.  My students from 
CET and Mar Basellios Engineering College, who are occupying top level 
positions in various prestigious organizations in India and abroad, are my 
true wealth.  Their support is the fuel behind my success.  I am truly bless-
ed to have a bunch of students whom I have taught more than 40 years 
ago, corresponding regularly with me, informing me about their success 
stories, sending me greeting cards and visiting me whenever they come 
home.  What more can a teacher wish in this life time? I am sure they will 
come to help me much more than my own children. 

I am thankful to GOD Almighty for giving so many sons and daugh-
ters ready to help me wherever I am.  I am also blessed to have Dr. V. 
Sivasankara Pillai, Former Professor, NSS College, Trivandrum, as my 
husband who gave his unstinted support to all my activities. All the time I 
was involved in research and administrative activities, and he took care of 
the education of my children. My eldest daughter Lakshmy took B. Tech 
in ECE from CET and M. Tech from CDAC, Trivandrum and is working 
as Assistant Professor in Mar Baselios Engineering College.  My second 
daughter Dr. Chitra passed MBBS from Trivandrum Medical College, 
took MD from Drexel University, Philadelphia and is working in Miami, 
USA. They are occupying good positions only because of the selfless effort 
of my husband.  

I am leaving my professional life with full of contentment and grat-
itude to GOD for all the beautiful things that HE has given me in this 
life.  I wish to spend the rest of my life in a much more useful manner. 
My Guru has made me an Art of Living Faculty in 2009 after undergoing 
two rounds of rigorous training of 15 days duration. I wish to devote the 
rest of my life to the service of my Guru Sri Sri Ravishankarji. I wish to 
organize and conduct Happiness Programs of Art of Living with a view to 
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bring happiness into the lives of maximum number of people, which is the 
vision of my Guru. I also wish to organize weekly satsang and Knowledge 
sessions in my neighborhood, which I am sure with my Guru’s support, I 
will be able to achieve.

I wish to place on record my sincere thanks to my friends and col-
leagues in the various departments I have worked during the past 48 years 
for their love and support which helped me to work in the most enjoyable 
manner.  

Thank you all! Thank you God Almighty!
[Prof. (Dr.) Sakuntala S Pillai]

Miracles Do Happen
A 24-year old youth looking out through a train's window shouted: 

Dad, look, "the trees are going behind; they are moving very fast." His 
Dad simply stared at him with so much joy and smiled!

A young couple seated nearby looked at the 24-year old and thought 
to themselves, he is so grown up but so childish, he must have a mental 
disorder for which his father was not to be bothered.

Suddenly the young man exclaimed again: Dad, look, "the clouds are 
running with us".

The couple could not resist and said to the old man: “why don't you 
take your son to a good doctor, may be a psychiatrist?”

The old man smiled and said: “I just did.  We are just coming from a 
doctor but not a psychiatrist; we are just coming from the hospital. My 
son was blind from birth. He just got his sight today for the very first time, 
his behavior may seem stupid to you; it is more than a miracle to me”.

The young couple just sat down there, lost for words with a mixture of 
tears and shame in their eyes.

Everybody on Earth has a story. Don't judge people so fast or jump 
into conclusion about their private affairs; you don't know where they are 
coming from or what they have to deal with.

The truth behind their story might surprise you. Take it easy with 
others, even if you have a perfect life. 
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Testosterone Rex: Myths of Sex, Science, 
and Society
Author: Cordelia Fine

Books Scan

 In this book, author Cordelia Fine examines 
critically the widely shared assumption that the 
effect of testosterone on male brain chemistry is 
what makes young boys into stereotypical males, 
and that its absence determines the lives that girls 
often are expected to lead. Fine labels this false 
assumption Testosterone Rex, a term that cleverly suggests the supposedly 
dominant effect of the chemical on aggressive male behaviour as well as 
the true status of the myth as an intellectual fossil.

The truth is that the traditionally rigid gender roles are based on social 
ideas rather than evolutionary biology. "Testosterone affects our brain, 
body and behaviour. But it is neither the king nor the kingmaker – the 
potent, hormonal essence of competitive, risk-taking masculinity – it's 
often assumed to be."   There is thus no strictly biological reason why men 
should always be the breadwinner and women the homemaker.

The idea that the objects and expressions of male and female hopes, 
aspirations and choices are determined in advance by their sex is, unfairly 
and often destructively, what gives licence to some to act excessively while 
for others it provides an emotional straitjacket.

Scientific studies, as well as careful observation of daily life and 
experience, confirm the commonality of desires and impulses expressed by 
all humans.  Fine demonstrates that women are just as competitive as men, 
and equally attracted to risk-taking. Similarly, neither ego nor vanity is the 
sole preserve of one sex or the other.  Fine sees modern society moving 
towards greater equality between the sexes. 

  Simply doing things the same way as previous generations is no 
guarantee of social cohesion but in many cases causes great personal 
frustration and unhappiness.  

Author  believes that sexism remains so pervasive that it needs to be 
called out constantly, and that feminist activism has a crucial role to play 
in the campaign for positive change. 

The conscious uncoupling  of sex and gender may seem to disrupt 
things even more in an otherwise already massively disrupted world 
but ultimately the disconnection will set us free to be no one other than 
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ourselves. Regardless of what we are led to assume by the gender roles 
imposed on us from the moment we are born, the reality is that humans 
ultimately seek something in a life partner beyond, on the one hand, youth 
and physical attractiveness, and, on the other, status and financial security.

According to Fine, what the subtlest and most revealing research 
shows is that ultimately what we seek in another person is "dependability, 
emotional stability, a pleasing personality and love". 

Hit Makers: The Science of Popularity in 
an Age of Distraction
Author: Derek Thompson

Books Scan

In his groundbreaking investigation, Atlan-
tic senior editor Derek Thompson uncovers the 
hidden psychology of why we like what we like 
and reveals the economics of cultural markets 
that invisibly shape our lives. Shattering the 
sentimental myths of hit-making that domi-
nate pop culture and business, Thompson shows quality is insufficient 
for success, nobody has “good taste,” and some of the most popular 
products in history were one bad break away from utter failure. It may 
be a new world, but there are some enduring truths to what audiences 
and consumers want. People love a familiar surprise: a product that is 
bold, yet sneakily recognizable.

Every business, every artist, every person looking to promote them-
selves and their work wants to know what makes some works so suc-
cessful while others disappear. Hit Makers  is a magical mystery tour 
through the last century of pop culture blockbusters and the most 
valuable currency of the twenty-first century—people’s attention.

From the dawn of impressionist art to the future of Facebook, from 
small Etsy designers to the origin of Star Wars, Derek Thompson leaves 
no pet rock unturned to tell the fascinating story of how culture hap-
pens and why things become popular.In Hit Makers, Derek Thompson 
investigates:
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• The secret link between ESPN’s sticky programming and The Weekend’s 
catchy choruses

• Why Facebook is the world’s most important modern newspaper
• How advertising critics predicted Donald Trump
• The 5th grader who accidentally launched  ”Rock Around the 

Clock,” the biggest hit in rock and roll history
• How Barack Obama and his speechwriters think of themselves as 

songwriters
• How Disney conquered the world—but the future of hits belongs 

to savvy amateurs and individuals
• The French collector who accidentally created the Impressionist 

canon
• Quantitative evidence that the biggest music hits aren’t always the 

best
• Why almost all Hollywood blockbusters are sequels, reboots, and 

adaptations
• Why one year–1991–is responsible for the way pop music sounds 

today
• Why another year –1932–created the business model of film
• How data scientists proved that “going viral” is a myth
• How 19th century immigration patterns explain the most heard 

song in the Western Hemisphere
(Source: Penguin Random House)

What inspires us? There are a lot of things that can 

provide inspiration – seeing other people accomplish 

great things, seeing other people overcome adversity, 

hearing inspirational quotes from great people, even 

the sheer beauty of nature can remind us just how 

lucky we are to be alive.
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Journals Scan

IEEE Spectrum
February 2017

Autonomous Oceangoing Cargo Ships  
In the realm of   trans-Atlantic shipping, the 

new trend is  'ships  with  no one aboard'. It’s com-
manded from an operating centre on the other 
side of the world, where technicians are monitor-
ing and controlling this vessel and others like it 
through a satellite data link—that is, when the ship isn’t just controlling 
itself.

Although robotic ships of this sort are some ways off in the future, 
it’s not a question of if they will happen but when. Now, experts at Rolls-
Royce anticipate that the first commercial vessel to navigate entirely by 
itself could be a harbor tug or a ferry designed to carry cars the short dis-
tance across the mouth of a river or a fjord - long, narrow arm of the sea, 
bordered by steep cliffs - and that it or similar ships will be in commercial 
operation within the next few years. And we can expect fully autonomous 
oceangoing cargo ships to be routinely plying the world’s seas in 10 or 
15 years’ time.

Remotely controlled ships, piloted by people on shore, and autono-
mous ships, which can take actions for themselves, are the latest beneficia-
ries of increasing digital connectivity and intelligence. These developments 
in electronic sensors, telecommunications, and computing have sparked 
interest in a range of autonomous vehicles including cars, planes, helicop-
ters, trains, and now ships. Companies and academic researchers around 
the world are working hard to turn these ideas into reality.

In particular, Rolls-Royce has mounted a joint industry project in Fin-
land called  Advanced Autonomous Waterborne Applications  (AAWA). 
The participants hope to create the technology for a remotely controlled 
or fully autonomous ship that will operate in coastal waters before the end 
of the decade. And that is not a lone case.

The European Union’s MUNIN (Maritime Unmanned Navigation 
through Intelligence in Networks) project, led by the Fraunhofer Center for  
Maritime Logistics and Services, in Hamburg, is assessing the techni-
cal, economic, and legal feasibility of operating a   crew-less merchant  
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vessel autonomously during an open-sea voyage. In addition, researchers 
at DNV GL, an international ship-certification organization, are explor-
ing the feasibility of using uncrewed battery-powered vessels to transport 
freight along Norway’s long coastline. And China’s Maritime Safety Ad-
ministration and Wuhan University of Technology have partnered in their 
Uncrewed Multi functional Maritime Ships Research and Development 
Project. Their goal is to find ways for autonomous ships to be used within 
China’s own commercial and military maritime sectors.

 This way, there’s a lot of work being done on robotic ships, around 
the world. 

Journals Scan

The Economist
February 11th - 17th 2017

Courting Russia - Can it end well? 

Main topic of discussion in this issue
Donald Trump is on a grand bargain spree 

with Vladimir Putin. Trump appears to forge 
a new strategic alliance  between America and 
Russia, which might include arms control, and 
avoiding Russian and U.S. forces accidentally coming to blows.  Russia 
is a nuclear power with a 4,200 km border with China, which makes 
it very strategically positioned. However, Russia is far weaker than Chi-
na, with a declining economy,  population and a smaller army. And,  
Mr Putin has neither the power nor inclination to pick a quarrel with 
Beijing. On the contrary, he values trade with China, and also fears its 
military might. 
Entertainment:

In the 'Entertainment' landscape today, the consumers - couch po-
tatoes and bookworms, film-goers and music-lovers - are blessed with 
an endlessly long menu of options, to satisfy their tastes. For example, 
smartphones have given them all kinds of entertainment - from classic rock 
to TV and YouTube clips and the like - at their fingertips. But these have a  
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paradoxical effect - though they offer several choices, they draw attention 
to the most popular hits and the biggest platforms. Entertainment being a 
social activity, and consumers are baffled by a range of choices, they go by 
the rankings and recommendations like YouTube, NetFlix and Spotify to 
guide them to their next dose of content, mostly standing out among the 
many. Naturally, big brands will continue to dominate and thrive. 
 Labour Mobility in Asia: 

 Asia struggles to match supply and demand for workers. Home to 
about half of the world's people, Asia is the source of only 34% of its em-
igrants and host to only 17% of its immigrants. About a third of Asians 
who have left their country, have settled somewhere else in Asia.

China has long been able to its demand for labour by moving rural 
citizens to cities. Over the past 30 years around 150m Chinese have left 
the countryside to staff factories, cook in restaurants  and clean homes. 
But with Chinese population ageing, foreign workers have begun filling 
the gap: as many as 50,000 Vietnamese illegally cross the border into the 
southern province of Guangxi each spring to help harvest sugar cane. In 
2015, the provincial government started a programme to bring Vietnam-
ese workers into local factories in one city. It is now being introduced in 
other parts also. 

China remains a net exporter of labour, but the balance is shifting 
quickly. Over the next 30 years, its working-age population will shrink 
by 180m. How China handles this fall will play a large role   in shap-
ing Asian migration patterns. Manufacturers can move factories to la-
bour-rich countries, or invest in automation. The ILO forecasts that 
China will need 20m more domestic workers as it ages. Such impend-
ing collapse of the workforce is not an exclusively Chinese problem. To 
keep the share of population at working age steady, East Asia   would 
have import 275m people between the ages of 15 and 64 by 2030. 
South-East Asia would have to attract  6m, though that number masks 
wide gaps: Singapore, Malaysia, Vietnam and especially Thailand need 
workers, while Myanmar, Indonesia and the Philippines   have too 
many. South Asia, meanwhile, could afford to lose 134m  workers - In-
dia alone could send more than 80m abroad - without worsening its  
dependency ratio. 
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Democracy cannot succeed unless those who express 
their choice are prepared to choose wisely. The real 

safeguard of democracy, therefore, is education.  
-  Franklin D. Roosevelt
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The Last Word
 “Leaders become great, not because of their power, 

but because of their ability to empower others.” 
– John Maxwell
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