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Lalasu Nogoti, a lawyer and 
human rights activist from 
Maharashtra, was recently 
elected to the zila parishad 
of Arevada-Nilgunda 
in Bhamragad tehsil of 

Gadchiroli district. A Maria 
tribal, he speaks about 
the problems faced by the 
Marias due to mining. They 
have been democratically 
protesting through gram 
sabhas against iron ore 
mining in Gadchiroli's 
Surjagad, but are targeted 
as Maoists. Nogoti plans to 
use his new position to fight 
for his community.

Fighting on

Simple solutions
Down To Earth travels to Sikkim which 
has witnessed decreased rainfall during 
December and January and extreme 
rainfall in March. Rain causes soil erosion 
because of the hilly terrain's low water 
retention. We report on how a government 
pilot project on climate-resilient farming 
has transformed the life of a local farmer, 
Nim Lepcha. Using simple measures 
like building a ªpoly-pondº to harvest 
rainwater and ªpoly tunnelsº for protecting 
winter crops from rain, Lepcha's income 
has increased significantly.

No country for 
women
It does not get worse than 
this. Just as one thought that 
India was slowly but surely 
getting over the sins of the 
past vis-a-vis its skewed sex 
ratio, comes a bolt from the 
blue. A new government study 

has projected that as India's 
proportion of youth in the 
total population falls, the 
sex ratio will dip to 898 girls 
for 1,000 boys in 2031 from 
939 in 2011. Eleven years 
ago, Down To Earth had 
reflected on this most grave 
of issues.  ªIn much of India, 
both the sexual division of 
labour and the inheritance 
patterns establish the male 
as more valuable, because 
he can earn higher wages 
and because he inherits 
propertyº.  (Dirty Sex, 16-28 

February, 2006).  The chickens 
have come home to roost.

VIDEO

On web 
Antibiotic use in animal 
farms is linked to 
antimicrobial resistance 
in the environment

On Facebook 
Faced with a water crisis, 
Karnataka now wants to 
revive millet cultivation 

On Twitter 
100 years on: Champaran 
Satyagraha continues

POPULAR

 @down2earthindia@down2earthindia

ARCHIVE 
IN CONTEXT
As Down To Earth enters its 
25th year of publication, we 
bring to you glimpses from 
our archives
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* Recent events reported in 
the media are mind-boggling. 
Man has domesticated 
animals such as cats, dogs, 
goats, bulls, yaks and even 
elephants for his benefit 
since ancient times. Wild 
meat consumption has 
been prevalent since times 
immemorial and killing 
animals for food was never 
considered a crime. The 
animals past their productive 
use were often killed for meat 
as well as for hide and bones 
as a routine. 
When people started rearing 

cows for milk and meat, 
their theft became common. 
When sage Vashishth's cow 
Kamadhenu was stolen by 
Indra, wars took place to 
restore the cow to the owner.
Hence, originated the word 
gaudhan. Protecting a cow 
from thieves became a 
duty and thus, emerged the 
concept of gau raksha. 

Cow meat became a 
taboo only as a corollary.  In 
Ramayana, Kumbhakarna and 
Ravana regularly ate buffalo 
meat. Even the Manusmriti 
does not forbid eating meat 

except for certain type and 
under certain conditions.  

Gau mata, which implies 
mother cow—a cow with a 
calf or heifer, and the milk-
giving cow—needed protection 
from not just thieves but 
poachers. It could not protect 
itself, and also had to look 
after its calf. So implying 
gau mata as mother of any 
human being is incorrect. In 
Sanskrit, gau means cow, bull 
and bullock as a species, and 
therefore gau mata implies a 
mother of gau. Restrictions 
on cow's meat were enforced 
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Down To Earth welcomes 
letters, responses and  
other contributions from 
readers. Send to Sunita 
Narain, Editor, Down To 
Earth, 41, Tughlakabad 
Institutional Area,  
New Delhi - 110062. Email: 
editor@downtoearth.org.in

THERE IS MORE TO IT  
The author writes, ªThese 
demand that cattle (not buffalo) 
should not be killed.  The answer 
is to buy back each cow from 
the farmer, build gaushalas 
that can take care of them and 
find ways of dealing with the 
remains so that even after death, 
no product is sold or used.º But 
who is supposed to pay for the 
gaushalas? If the answer is the 
government, then why should 
the tax-payer's money subsidise 
gaushalas when nature and 
the market economy has it all 
worked out? It will provide a bad 
incentive to buy cattle. We use 
them while they are productive 
and get rid of them once they are 
no longer productive.

SKEPTICAL EMPIRICIST

The editorial ªWhy I won't 
advocate vegetarianismº 
(1-15 April, 2017)  
drew a huge response  
from readers. 

SORIT /  CSE

downtoearth.org.in 1-15 MAY 2017 DOWN TO EARTH  5    

05-07 Letters.indd   5 25/04/17   2:34 PM



le
tt

er
s

because the indiscriminate 
killing of cows and bulls would 
have decimated the breed. 
Today cows are reared in large  
numbers, so the question of 
extinction does not arise. Thus, 
killing unproductive cows and 
bulls and consuming  the meat 
is not wrong. Keeping animals 
till they die a natural death 
is not economically feasible 
either. So all the noise about 
gau hatya seems bizarre.

R N MISRA

AHMEDABAD

* In a country as diverse as 
India, vegetarianism cannot 
be forced upon somebody. 
Religious sentiments should 
be respected, thus, cows 
should not be killed for meat. 
But enforcing vegetarianism 
through violence is wrong.

FARID SIDDIQUI

* The issue is to reduce 
the consumption of meat 
and waste produced in 
its production. One way 
to understand reduced 
consumption is to draw a 
parallel between industrial 
farms and local farms in 
Europe. While industrial farms 
produce poor quality meat 
under poor conditions, local 
farms produce high quality 
products and provide good 
conditions for the animal. One 
can associate local farms with 
reduced meat consumption.

MARC DARRAS

* Although I agree with 
your views, you missed the 
importance of a balanced 
diet. It is a scientific fact that 
half of our daily protein intake 
should come from animal 
sources, including milk. 
Indians are unduly biased 

towards vegetarianism 
due to our cultural 
history and that has been 
uncharacteristically skewed 
by the Bhartiya Janata 
Party and other religion-
oriented governments. Who 
is going to tell Modi and his 
colleagues that stray cows are 
an unnecessary burden even if 
they are put in new gaushalas 
as advised by you? They are 
at best to be used for meat/
leather production as they 
have been in the past. 

JASWINDER SANDHU

* The first part of the article 
exposes economic realities. 
However, a recent finding 
highlighted  the poor condition 
of cows in Rajasthan's 
gaushalas due to lack of 
funding. So can you suggest 
how these gaushalas should 
be funded?

KESHAV BHATT

This article is an 
extremely biased 
interpretation of 
distorted facts. The 
environmental, social 

and  economic costs of 
the livestock industry are 
far more than the meager 
profits they generate 
for a limited population, 
especially for a 
developing and populous 
country like India. Silvo-
pastoralism, the solution 
the author prefers is 
neither a sustainable 
practice on a large scale 
nor is it considered as an 
option by Indian herders. 
Such justifications 
endanger farmers 
and herders alike. The 
amount of arable land 
and water are limited 
and shrinking. Thus, a 
shift to a plant-based 
diet is a revolutionary 
step that can save the 
environment.

PRATYUSH

* The facts are skewed 
in favour of the author's 
argument. For instance, since 
meat consumption in India 
is increasing exponentially, 
at the current estimated 

VIKAS CHOWDHARY / CSE

WATCH OUT FOR THE EDITOR'S REPLY IN THE NEXT ISSUE
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growth, it would not take India too long 
to reach US consumption numbers. I 
agree that livestock provides economic 
security in India, but if we deviate from 
environmental issues into the issue of 
cruelty, what about the cruel practices 
in the meat and dairy industry? Is the 
concept of cruelty applicable only to 
human beings?

AMOGH

* Your idea about vegetarianism is far 
from reality. Vegetarianism is not about 
eating only vegetables, but about causing 
no or least cruelty to animals. It is about 
giving animals their right to live, at the 
same time keeping humans safe from the 
harmful pathogens contained in meat. 

SATISH

* The main issue is the murder and 
abuse of millions of innocent animals 
daily.  We do not need animal protein. I am 
a vegan for 30 years and healthy. Shame 
on you for not seeing that eating meat is 
equivalent to murder.

SANDY WALDROP

A brilliantly sober, objective, 
logical and dispassionate piece 
of journalism, a genre that is 
becoming endangered in the 
times we live in. Although I am 
not a habitual meat eater, and can 
survive quite well on an entirely 
vegetarian diet, I question the 
right of others to impose their 

will or values on me regarding 
what I eat and drink, whom I 
socialise with, what I speak, read 
and write, and other matters on 
which I increasingly find that I 
am sought to be bulldozed into a 
national cultural conformity and 
homogeneity.

VIVEK KHADPEKAR

* The food chain changes with time and 
depends on the need of the hour.  Man has 
been a meat eater since the beginning of  
time and  the "poor innocent animal" being 
slaughtered is not new. It is about choice 
and using our resources responsibly. 
Corrective measures are needed if the 
long-term outcome of being a carnivore 
is negative. If not then the humanist 
perspective should not be forced upon. 
We are not humane to each other, let us 
correct that first.

SUSHRUT POWNIKAR

* I suggest meat regulation and 
increased taxes to help regulate 
the meat produced and sold on a 
large scale. Eating both kinds of 
diets have their own pros and cons 
and it for us to decide, which to 
choose according to our principles. 

SANCHITA ABROL

P.O. Box 57, Kodaikanal 624 101 

MATURE STUDENT PROGRAMME

Inspired by the philosophy of J. Krishnamurti,  CLOAAT is 
located in a beautiful unspoilt valley at 3800 ft. altitude.   
Students having a good knowledge of English of 18 
years plus may apply for courses including hands-on and  
theoretical:  Bio-dynamic Organic Agriculture, English  
Literature, Appropriate Technologies, World Affairs, Art and 
Design, Computer Applications etc.. 

We incorporate those wishing to study distance learning  
University Degrees and A’ levels but the focus for students 
from India and abroad is on learning to understand oneself 
and life through our daily relationships and in meaningful  
discussions. Fresh lacto-vegetarian organic fare, no smoking.

Apply for brochure and application form to:
Brian Jenkins BA (Hons.,) Sussex University.
Email:cloaat@yahoo.com   Website:www.cloaat.com

CENTRE FOR LEARNING, ORGANIC  
AGRICULTURE AND APPROPRIATE TECHNOLOGY 

(CLOAAT)

For trade enquiries
The United Nilgiri Tea Estates Co. Ltd.,
Chamraj Estate, The Nilgiris - 643 204, India.
Ph: 91-423-2258737, Fax: + 91-423-2258837

e-mail: chamrajtea@gmail.com
www.unitednilgiritea.com

Shop online at
www.chamrajtea.in

Highest Organic 
tea garden in the World

Green, White 
Oolong & 

Speciality Teas

N O T I C E  B O A R D

N O T I C E  B O A R D

  

.  
 

.

For  more  details  visit
www.bhoomicollege.org 
Contact: bhoomicollege@gmail.com 
or  call  98456 94321  or  00 28441173

One year P.G.Diploma Courses

The Bhoomi College
‐ for holistic, deep and  practical learning

  
star�ng �uly 2017� Bhoomi Campus, Bangalore

Holis�c Educa�on
for those who wish to be crea��e 
educators. A unique curriculum which 
includes modules based on brain science, 
ac��e learning approach, educa�on for 
sustainability etc. useful for alterna��e 
schools. This course is offered in 
collabora�on with Prakriya Green 
Wisdom School, Bangalore
Science & Management for Sustainable 
Living
for those who wish to take up green 
careers this course offers experien�al 
learning. The curriculum includes 
modules on food and farming, renewable 
energy, eco ‐ design, water and waste, 
ecological economics etc.

These courses include several field trips & sessions 
by renowned thinkers and prac��oners of 
sustainable living & educa�on. 
Unique programme on Inner and Outer Ecology 
and Deep Ecology are part of these courses.

 

For more details:
bhoomicollege@gmail.com 
Visit: www.bhoomicollege.org
call: 09449853834
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T H E  F O R T N I G H T

0.4 m   
The depth by which Vietnam's Ho Chi 

Minh City has sunk in the last 25 years 
due to ground depression 

Rajasthan mustard farmers in a fix
F A R M E R S  I N  Rajasthan are being 
forced to sell mustard at a price much 
lower than the minimum support price 
(msp) fixed by the Union government. 
In 93 markets across the state they are 
getting between ̀ 2,800 and ̀ 3,400 
for 100 kg of the oilseed, against the 
msp of ̀ 3,700. This is because the 
Rajasthan government is reluctant to 

purchase mustard on msp. The state 
government's decision, in turn, was 
prompted by a November 2016 Union 
government circular, which withdrew 
itself from bearing the market fee and 
value added tax, or vat, on oilseeds 
procured on msp. Rajasthan produces 
half of India's mustard.  For more on 
this, visit www.downtoearth.org.in
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C H I E F  E X E C U T I V E  Officers (ceos) 
of five IT firms recently met under 
the Arabian Sea for 30  minutes near 
Kerala's Kovalam beach to highlight 
the dangers posed by marine pollution 
and global warming. Having trained for 
the event a week in advance, the ceos 
descended six to seven metres, fitted 
with scuba gear and other gadgets. 
After the conference, they took a pledge 
and signed a memorandum to protect 
oceans and marine life. They also 

released a logo as part of their ªocean 
loveº campaign. The participants were 
Raja Gopal Iyer (Udaya Samudra Group 
of Hotels), Hema Menon (ust Global), 
Dinesh P Thampi (tcs), Shyam Kumar 
(Neologix) and Rony Thomas (Avon 
Mobility Solutions). Their underwater 
conference assumes significance in 
the wake of a recent global report that 
termed seas near Mumbai, Kerala and 
the Andaman and Nicobar Islands  
most polluted.  

S C I E N T I S T S  A T  Bareilly's Indian 
Veterinary Research Institute (ivri) are 
creating North India's first dna bank for 
wildlife. Working for the past one year, 
they have collected dna samples of 25 wild 
species, including tigers, lions, leopards, 
elephants, rhinos and deer. The bank is 

the brainchild of ivri's director, Raj Kumar 
Singh. Its aim is to take the pressure off 
the Laboratory for the Conservation of 
Endangered Species (lacones) in Hyderabad, 
which is the only facility for testing wild dna 
in India. The bank will also help in clamping 
down on wildlife poaching and smuggling. 
Body parts obtained from poachers can be 
compared with the bank's dna samples to 
know the name and schedule of species. 
The schedule of the species will help 
in knowing whether the animal falls in 
endangered category. The bank will also 
preserve serum of wild species. Serum is 
a protein-rich liquid which separates out 
when blood coagulates. It gives an idea 
of whether the animal was suffering from 
a disease. The bank will start by year's 
end. Once functional, the bank will accept 
samples from forest departments. 

Goa cracks the whip on illegal mining
T H E  G O A  government has decided to get tough on those 
found extracting mineral ore illegally from mines in the state. 
The Directorate of Mines & Geology has announced that those 
informing about illegalities in ore extraction from mines would 
be rewarded, while those indulging in illegal and accident-prone 
transportation of ore would be punished. A person indulging in 

illegalities will be punished by reducing the iron ore extraction 
limit allotted to him. In case of accidental deaths involving trucks 
carrying ore, the production quota of the firm, whose commodity 
(ore) it is carrying, would be reduced up to 0.1 million tonnes per 
year. Goa currently has a ceiling of 20 million tonnes on the export 
of  ore which is extracted through 80-odd mining leases. 

IT CEOs meet under the Arabian Sea at Kovalam

North India to get DNA bank for wildlife 

RAJA GOPAAL IYER

ISTOCKPHOTO

5
The number of weather disasters experienced by 
the US during the first three months of 2017. The 
first three months of 2017 were part of a transition 
period from a very weak La Ni�a towards El Ni�o

37
The total number of people killed in these five 
disasters

$5.8 bn
Financial damages caused by these five disasters 
as estimated by the US National Oceanic and 
Atmospheric Administration

9
The number of extreme events that the US 
witnessed between February and August, 2012. 
That was the last time the weather pattern 
transitioned from La Ni�a to El Ni�o
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T H E  F O R T N I G H T

LET THERE BE LIGHT A boy in Bangor village in Bihar's Saharsa district holds homemade lamps called dibiya in the local language. The make is similar to a 
Molotov cocktail. A piece of cloth is put into a glass bottle, which is then filled with kerosene. The kerosene-soaked cloth is lit to provide lighting. The village is on 
a large sand bar in the middle of the Kosi river. Over 100 villages on the sand bar do not have power supply. They depend on solar panels and kerosene lamps.

BY VIKAS CHOUDHARY1 ,000 WORDS

ªPeople say farmers 
commit suicide 
because they drink. 
This is not correct. 
Who doesn't drink 
alcohol? Hema 
Malini drinks every 
day but she didn't 
commit suicide?º
Bachhu Kadu, MLA, 
Maharashtra, while 
speaking in the Assembly

VERBATIMSC raps Tamil Nadu over farmer suicides
T H E  S U P R E M E  Court has expressed 
unhappiness over the silence maintained by 
the Tamil Nadu government on the suicides 
committed by farmers in the state that was 
declared ªdrought-affectedº in February. 

Taking note of the petition filed by the Tamil 
Nadu Centre for Public Interest Litigation, which 
highlighted the plight of farmers, a Bench headed 
by Justice Dipak Misra said, ªFarmers are reeling 
under severe living conditions and the state 
government should act to save them from taking 
their own lives. Silence is not the answer.º 

The four-page order further stated, ªThis 
depicts a picture which has the potentiality to 
disturb the conscience of any sensitive soul, 
for it relates to deaths of farmers, which has its 

significance in a society where agriculture is of 
paramount importance and most of the farmers 
exclusively depend upon the same for  
their sustenance.º 

Scores of farmers from Tamil Nadu have 
been protesting in the national capital for more 
than a month demanding relief.

The bench directed the government to 
produce all records and files before it by May 2 as 
to what has been done by the authorities so far 
to save the farmers in the state. The court also 
appointed advocate Gopal Sankaranarayanan 
as amicus curiae in the case.  The bench also 
directed the State government not to consider 
the petition as one among others and said that 
utmost importance should be given to it. 

downtoearth.org.in 1-15 MAY 2017 DOWN TO EARTH  11    

09-11The Fortnight.indd   11 25/04/17   2:35 PM



E N V I R O N M E N T

IN MARCH 2016, the Central gov-
ernment brought about a critical 
change in the country’s hydrocarbon 
exploration policy. It replaced the 

New Exploration Licensing Policy (nelp), 
which had been in existence for 18 years, 
with the Hydrocarbon Exploration and 
Licensing Policy (help). Under help, the 
requirement for separate licences to 
explore and extract conventional as well as 
unconventional oil and gas resources, 
including cbm (coal-bed methane), shale 
gas/oil and gas hydrates, was replaced by a 
single licence. The move is part of the 
Central government’s strategy to increase 
competitiveness in hydrocarbon explo-
ration, reduce India’s dependence on im-
ports and give contractors a relaxed time 
frame and more freedom to explore and 
extract hydrocarbons.  

But a solitary oil rig on the outskirts of 
Neduvasal village in Tamil Nadu’s Pudu-

kkottai district sticks out like a sore thumb 
in the government’s ambitious plans. A day 
after the Director General of Hydrocarbons 
(dgh)—under the Union petroleum 
ministry—announced that the 10 square 
kilometres of land on which the rig is 
located was to be auctioned along with 43 
other sites, the village residents began 
protests. This was in February 2017. On 
March 27, private player Gem Labs 
obtained the exploratory and production 
rights of the site, even as the protests 
continued. In April, participation in the 
protests has swollen with students arriving 
from different parts of the state.  

The oil rig stands behind a thicket of 
trees on an otherwise barren patch of land. 
A black flag is tied to the top as a sign of 
protest. “For about 10 years now, Oil and 
Natural Gas Corporation Limited (ongc) 
officials have been running tests on these 
lands,” says G Madiyakaran, a resident of 

No noble gases
A new government policy 
has made it easier to dig 
deeper for unconventional 
oil and gas. But a village  
in Tamil Nadu is up in  
arms against the risks 
involved in the extraction 
of these fuels 

SHREESHAN VENKATESH | 
neduvasal, tamil nadu

BHASKAR JYOTI GOSWAMI /  CSE

Village residents 
show the exploratory 
well near Neduvasal 
in Pudukkottai 
district. The well is 
on a barren patch 
of land adjoining 
several hectares of 
cropped land
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the village. “We were never informed about 
their intentions. We were only told that 
there might be petrol under our land. Now 
they seem to have found something and the 
world is telling us that it will be harmful for 
us, our land and livelihoods.” 

Neduvasal is located in the Cauvery 
Delta, a region rich in fossil fuel reserves 
and accustomed to exploration activities 
since the late 1950s. dgh estimates say that 
there are about 700 million tonnes of 
hydrocarbon reserves here, such as oil and 
natural gas, including cbm and shale (see 
‘Risky deposits’). While these gases are 
potent sources of energy, they are more 
difficult to extract, making a blanket 
licence for their extraction contentious. 
While the Gem Labs’ current contract 
covers only conventional oil and gas and 
there is no clarity on whether there are any 
cbm and shale reserves at Neduvasal, the 
new licensing rules open up the possibility 
of cbm and shale extraction in the future.

Deep trouble
Conventional oil and gas are tapped from 
between the cap-rock or a harder and more 
resistant rock and the sedimentary layer 
where oil and gas collect. When a well is 
drilled into the earth, the pressure of the 
reservoir is released and up to a fifth of the 
volume is extracted utilising this pressure. 
Extracting the rest of the reservoir requires 
the injection of a fluid (water) under high 
pressure to force out any oil or gas that may 
be trapped in the reservoir. 

But extracting hydrocarbons requires 
drilling deeper wells. If conventional oil 
and gas are found between 1,750 and 6,000 
metres below the surface in the Cauvery 
Delta, hydrocarbons such as cbm and shale 
are located four to five times deeper. Also, 
cbm and shale extraction is possible only 
with more intrusive and destructive 
techniques that may involve fracturing the 
layers of rock below. The process is resource 
intensive and uses much larger amounts of 
water contaminated with heavy metals. 
While steel casing typically prevents 
wastewater from contaminating the 
surrounding aquifers in conventional oil 
and gas extraction, no such casing can be 
used in cbm and shale extraction. 

It is this fear of losing access to safe and 
sufficient groundwater that has worried 

farmers. “Unconventional extraction can 
be dangerous,” says S Ranganathan, a 
geologist-turned-farmer from Tiruvarur 
district, also in the Cauvery Delta. “There is 
no way extraction of coal- or lignite-bed 
methane should be permitted. Processing 
of the gas is complicated and will 
undoubtedly put an end to agriculture in 
the region.” Their fears are not unfounded. 
A proposed project to extract cbm and shale 
in Thirvarur and Thanjavur districts from 
2010 led to protests and the formation of a 
state government-appointed committee. 
This committee recommended the rej-
ection or review of the project based on 
concerns related to air and soil pollution, 
contamination and depletion of ground-
water, leakages and fires. This compelled 
Tamil Nadu to scrap the project in 2016 and 
declare that it would never permit cbm and 
shale extraction. 

Sinking feeling
Officials also underestimate the problem of 
land subsidence. When oil and gas are 
extracted from the cavity between two 
layers of rock in the earth, the pressure 
maintained by the fossil fuels is lost. This 
causes the load of the upper layer of rock to 
fall on the semi-consolidated sedimentary 

rock, compressing it further. “Injecting of 
water in secondary retrieval maintains the 
pressure to some extent, but with the 
extraction of natural gas, maintaining 
reservoir pressure is impossible,” says 
Krishna Rao, a retired professor of geology 
at Andhra University. Rao filed a writ 
petition in the Andhra High Court in 2009 
to check for land subsidence in the Krishna-
Godavari (KG) basin, another oil and gas-
rich delta. Three reports produced by 
court-appointed committees did not rule 
out the risk of subsidence. Neduvasal is 
merely 30 km from the coast and if 
subsidence occurs, it could, along with 
rising sea levels, allow the seawater to 
advance and rapidly increase groundwater 
salinity. This would cause irreparable 
damage to agriculture in the region.

There is another concern: the Environ-
mental Impact Assessment (EIA) of the 
project is not readily available. Of all the 
EIAs published for activities in the Cauvery 
Delta, there is no mention of the well in 
Neduvasal. Given this lack of transparency 
and the threat to agriculture, it is no 
surprise that Neduvasal residents are not 
willing to support the country’s new 
licensing policy.” n 

 @down2earthindia

Geological evolution leads to the 
formation of sub-surface folds 
such as crests (highs) and troughs 
(depressions). Oil and gas deposits 
are trapped in these highs

Risky deposits

Source: Director General of Hydrocarbons

MADURAI

Thanjavur 
depression

Nagapattinam 
depression

Tranquebar 
depression

Madnam high

Karaikal high

Ariyalur-Pondi 
depression

Kumbakonam high

Pa
lk

 B
ay

 d
ep

re
ss

io
nPattukottai- 

Mangalagiri high

Bay of Bengal

TIRUCHIRAPPALLI

PUDUCHERRY

Cauvery Delta

Highs

Depressions
VEDARANYAM TIRUCHIRAPPALLI  FAULTNeduvasal

downtoearth.org.in 1-15 MAY 2017 DOWN TO EARTH  13    

12-13 Environment.indd   13 25/04/17   2:35 PM



A I R
www.downtoearth.org.in/air

ON JANUARY 1, 2017, all 
upcoming coal-based power 
plants in the country became 
subject to new environmental 

norms announced by the Union envir-
onment ministry. In a move to curb 
pollution from the coal-based power 
sector, the Union Ministry of Envir-
onment, Forest and Climate Change 
(moef&cc) had announced new emission 
limits for power stations, both existing and 
upcoming. For upcoming power stations, 

the new emission limits are: 30 milligrams 
per normal cubic metre (mg/Nm3) for 
particulate matter, 100 mg/Nm3 for both 
sulphur dioxide (SO2) and oxides of 
nitrogen (NOx) and 0.03 mg/Nm3 for 
mercury (Hg). The new environmental 
norms, announced in December 2015, are 
to be followed by existing power stations by 
January 1, 2018, and upcoming power 
stations—with a total capacity of 73 GW—
starting this year. 

But while responding to a query in the 

Imminent violation
It is necessary to change 
consent conditions for 
upcoming coal-based 
power plants to ensure that 
they do not violate new 
pollution control norms  

SOUNDARAM RAMANATHAN | 
new delhi
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Five days  

training programme

ENVIRONMENTAL IMPACT 

ASSESSMENT FOR  MINING 

AND MINERAL INDUSTRY 

For details contact: Ashutosh Srivastava, Research Associate, Environmental and Social Assessment
Centre for Science and Environment 
41, Tughlakabad Institutional Area, New Delhi-110062
Email at: ashutosh@cseindia.org • Mobile: +91-8305726507 / +91-9899676027 
Phone: +91-11-2995 5124/ 6110 (Ext. 251) • Fax: +91-11-2995 5879

TRAINING METHODOLOGY: 
Lectures, case studies,  

class exercises and discussions.

COURSE FEES
Rs 15,000 for environmental 

consultants, mining operators, project 
proponents, compliance authorities,  

Rs 10,000 for academics, researchers 
and NGOs, and Rs 7,500 for students.

Note: Accommodation can be arranged 
in the vicinity of the training center, and 

will incur extra charges.

COURSE DURATION
June 12 to June 16, 2017

TIMING
9.30 am to 5.30 pm

COURSE VENUE
CSE, 38 Tughlakabad Institutional Area,

New Delhi–62

LAST DATE FOR APPLYING
May 27, 2017

OPEN FOR ALL
Environmental consultants, mining 

operators, project proponents, 
compliance authorities, academicians, 

students, and NGOs.

F o r  r e g i s t r a t i o n :  K i n d l y  e m a i l  a t :  a s h u t o s h @ c s e i n d i a . o r g

The Center for Science and Environment (CSE) is conducting a five-day 
training programme aimed at giving practical inputs to participants on 
conducting sector-specific Environmental Impact Assessment (EIA) for 

mining and mineral industry from 12–16 June 2017.
The minerals sector is a key driver of the country’s industrial growth. 

However, it has brought in its wake severe environmental repercussions and 
social conflicts. One of the greatest challenges, therefore, is how to make 
mining environmentally and socially acceptable. 

Unfortunately, most environment assessment reports either overlook 
or poorly interpret critical issues related to mining projects. Hence, there 
is a genuine need to develop the capacity of those involved in the mining 
industry, including environmental consultants, mining operators, project 
proponents, compliance authorities, academics and NGOs to understand 
the issues, and identify and implement solutions for the overall interest of 
communities and the nation.

What the participants will learn
1. Legislative framework—environmental clearance (EC), forest clearance 

(FC), land acquisition (LA), Forest Rights Act (FRA) and bio-diversity 
clearance process.

2. Overview of mineral exploration, mine development and mining 
technologies.

3. Overview of mining operations, issues, impacts and challenges.
4. Filling of Form 1 as appended in EIA Notification, 2006.
5. Developing terms of reference (ToR) for mining projects.
6. Data collection, collation and interpretation of functional areas—land use, 

air, water, hydrology, geology, noise and vibrations, waste management, 
soil conservation, ecological and biodiversity, socio-economic factors, 
and risk and hazards.

7. Tools and techniques for impact assessment.
8. Preparation of an environmental management plan (EMP), including 

budget estimates.
9. Mine closure plans and case studies on mine reclamation in India.
10. Environmentally sustainable practices like district mineral foundation 

(DMF), corporate social responsibility (CSR), and star-rating of mines. 
11. Review of the quality of EIA reports.
12. Quality Council of India (QCI) accreditation process for EIA consultants.

Selection will  
be done on first 

come first  
basis
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Lok Sabha on March 28 on the status  
of implementation of the new norms, 
environment minister Anil Madhav Dave 
said, “Analysis on the level of imple-
mentation will be carried by the ministry 
only after the norms come into force.” The 
statement not only ignores the fact that the 
norms are already in force, but also 
indicates a lack of serious effort on the part 
of the ministry to ensure enforcement. This 
has already led to widespread violation of 
the norms.

Four power station units installed until 
March 2017—ntpc Mouda and Rattan-
India Nashik in Maharashtra, ntpc Feroze 
Gandhi in Uttar Pradesh and Sembcorp 
Gayathri in Andhra Pradesh—have not 
installed pollution-control facilities such as 
flue gas desulphurisation (fgd) units and 
selective catalytic reduction (scr) units 
required to meet the new norms. Of the 73 
GW capacity in the pipeline, projects with 
only 3.3 GW capacity will be equipped with 
the required treatment facilities. This 
means 95 per cent of all upcoming power 
stations have not yet made any plans to 
meet the new environmental norms. 

Analysis by Delhi-based non-profit 
Centre for Science and Environment (cse )
shows that failure to enforce the norms will 
result in a 64 per cent increase in the 
emissions of particulate matter, 85 per cent 
increase in sulphur dioxide and 70 per cent 
increase in oxides of nitrogen from the 
entire coal-based power sector by 2027. 
Such increases can cause severe damage to 
human health. Though it is important to 
enforce the new norms immediately, it is 
easier said than done. 

Pollution control on paper
Upcoming power stations cite the difficulty 
of incorporating changes in the design of 
the power plant at advanced stages of 
construction. The construction of a coal-
based power plant begins with the 
foundation and involves installation of the 
boiler, designing of an electrostatic pre-
cipitator (esp), and establishing of the 
balance of the plant by building a chimney 
and a coal-handling conveyor. Then, the 
boiler is lit up, subjected to a hydro test, and 
the turbine is synchronised with the grid. It 
is before this stage, which is called 
synchronisation, that the power station 

contractor approaches the state pollution 
control board (spcb) for consent. After the 
consent is received, it is submitted to the 
concerned authorities in the power grid 
who allow the boiler to light up, synchronise 
with the grid and begin commercial 
operations. The cse analysis shows that 
plants with around 33 GW capacity—4.5 
GW in 2016 and 28.5 GW in 2017—will 
light their boilers by the end of this year (see 
‘Urgent intervention’). 

Most of the power plants, which will 
start commercial operation in 2017, have 
already taken the necessary consent for 
operation from spcbs. spcbs, however, did 
not ask plants to adhere to the new 
environmental norms while issuing 
consents as their commercial operation 
dates were not known. The government 
should have intervened at the stage of 
granting consents itself. “Our consents are 

essential,” says A K Swar, senior 
environmental scientist, Odisha State 
Pollution Control Board. “Only after our 
approval, synchronisation of the power 
station with the grid is allowed.” Provisions 
of The Air (Prevention and Control of 
Pollution) Act, 1981, and the Water 
(Prevention and Control of Pollution) Act, 
1974, can enable the government to enforce 
compliance with the new environmental 
norms. But these pieces of legislation do 
not clearly define when the consent should 
be issued and for how long it should be 
valid. States, on their own accord, decide 
the validity period of the consents. “In 
Gujarat and Maharashtra, the validity 
period of consents is usually five years. In 
Odisha, it is two,” says D D Basu, former 
scientist, Central Pollution Control Board. 

Course correction
The spcbs should revoke consents granted 
earlier and reissue them or impose 
additional conditions in the existing con-
sents for the new regulations, says cse. 
Sections of the Air Act, 1981, and Water 
Act, 1974, allow spcbs to revoke consents 
granted earlier after giving a reasonable 
opportunity to the industry to adhere to the 
new norms. Given the excess capacity in the 
country, a delay in commissioning these 
stations of even a year to ensure installation 
of pollution-control equipment will not 
affect power supply.

spcbs must also reassess the consents 
for the upcoming power stations and revise 
them at the earliest to ensure installation of 
fgds and other devices. “Re-engineering 
the esps to meet 30 mg/Nm3 is possible  
and will not affect operation of the boiler,” 
says Partha Kundu, general manager, KC 
Cottrell India Private Limited. 

In February this year, Union Power 
Minister Piyush Goyal had indicated that 
discussions were on to extend the dead- 
line for meeting the new norms beyond 
December 2017 for existing power plants. 
At least on this point, the environment 
ministry has refused to budge. Union 
Environment Minister Dave’s statement 
shows that despite pressure from the 
industry, the environment ministry does 
not intend to revise the deadline for 
meeting the new norms or dilute them.  n

@down2earthindia

Plants with around 28 GW capacity 
start commercial operations 
in 2017, highlighting the need 
for implementing the new 
environmental norms now

Urgent 
intervention

2016 Power stations with 
4,505 MW capacity had 

synchronised with the grid, which means 
they already have consent from SPCBs
 

2017 Power stations with 
another 28,570 MW will 

synchronise with the grid this year, which 
means some of them already have 
consent while other will apply for it in the 
coming months 
 

2027 Without proper 
enforcement of the new 

environmental norms, there will be a 
massive increase in pollutants from the 
entire power sector (188 GW existing 
capacity + 73 GW upcoming capacity)
 
Source: Central Electricity Authority, 2017
Note: 1 GW = 1,000 MW; Synchronisation means 
lighting of boiler, completion of pressure test and 
integration with the grid
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We can make or break it, depending on whether we stand up and 
are counted or let markets drive democracies 

SUNITA NARAIN 

Future is in  
our hands
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IT WAS the time of change. It was the 
moment of innocence. It was the age 
of hope. It was 1992, the year Down 
To Earth started its journey. The 

Earth Charter had been signed, signalling 
the importance of environmental issues  
on the global stage. The World Trade 
Organization had been set up, signalling 
that the now inter-connected world would 
bring prosperity to all. The issues of 
poverty, injustice, African debt were all on 
the world’s agenda. It seemed after a few 
bumps and blips, it would be all right. 

Twenty-five years later, it seems the 
agenda has unravelled. The world has come 
unstuck. So, as this magazine completes  
its 25th year, let’s discuss what the next  
25 years would bring us.

In my view, three big trends will make or 
break our lives on the earth as we know it.

The most dominant determinant will 
be our ability to mitigate the effects of 
climate change and cope with it. Already 
the weather has become more variable, 
extreme and horrendously devastating for 
the poorest, who live on the margins of 
subsistence. It is they who today face the 
intense heat waves, floods and droughts. It 
is they who lose their crops and livelihoods 
to freak weather. This is now. There are no 
full stops. Humankind continues to pump 
vast quantities of greenhouse gas emissions 
into the atmosphere. What will happen 
tomorrow and the day after? Scientific 
models are most unprepared for the time 
temperatures will cross the 2°C increase 
over the pre-industrial era.

Quite simply, we are moving towards  
an age of extreme uncertainty. The 
planetary limits are being breached. In this 
scenario, nobody knows what the future 
will bring. This is why coping with and 
combating climate change will be an 
overwhelming task. How we do this is 
literally in our hands. 

The second trend that will drive future’s 
developments is insecurity and fear. Today, 

we are seeing a virtual breakdown in the 
world. There is also no doubt that our world 
in the past 25 years has only increased 
inequity—the very rich have got richer and 
everybody else is waiting for deliverance. 
This economic insecurity is increasingly 
getting mixed up with cultural and 
religious identity politics. All in all, anger  
is growing, and getting dangerously out  
of hand. 

Again, we do not know how this inse-
curity will play out. Today, it is leading to 
calls for protectionism on the one hand and 
war on the other hand. Who will bring us 
back from the brink we are standing on, 
and how? Will protectionism mean that 
countries will invest in local economies; 
build down to grow upwards? Will local-
isation bring inclusive growth or just more 
of the same? All this again is what the future 
will tell.

The third trend is about us, not just 
democracy as we know it. But democracy as 
it should have matured in this age of 
market-only growth. Today, it seems 
people—you and me—are all waiting in the 
wings, ever ready for activism on social 
media. This is the circle of our influence. 

But this is where we are going wrong.
Our question today, to secure future’s 

future, has to be about the use of techno-
logical advances so that they meet the needs 
of all. Right now, we are not getting this 
right. Like bystanders, we are just witne-
ssing technology take over our lives and 
livelihoods. Automation and artificial inte-
lligence are driving changes in the ways we 
do things, but not with any grand purpose. 
There is no discussion on what this 
technology change will mean for emplo-
yment or how these advances can benefit all 
and not just some. We are the ultimate 
gadget generation—playing with our toys 
while the world burns. The Neros of our age. 

Then, we are letting corporate agendas 
drive democracies without any push back 
to reclaim the space. As a result, while this 
powerful undercurrent is pulling the world 
in one direction, people are trying to halt it 
through anger, frustration and desperate 
cries of the ballot. The ultra-left and the 
ultra-right are winning in an increasingly 
polarised, insecure and thoughtless world. 

So, in the next 25 years it is important 
to rethink the question of states, market 
and society. We have dismembered the 
state; grown the market and believed that 
we have empowered society. We believed 
that people would be modulating voices 
over market. They were the check.

But we forgot to ask: which society is 
being empowered for what purpose? And 
so, slowly, the circle closed—state-market 
and aspiring, consuming society merged. 
They became one. Anyone outside this 
circle stopped getting counted. They are 
being slowly erased. This cannot work. This 
is our future’s most important agenda.

All in all, the next 25 years are in our 
hands—to make or break. What is certain 
is that if we learn from our past mistakes 
and move with thoughtfulness and genuine 
conversations, then we can turn the tide. 
Together. This has to be our common 
agenda. n             @sunitanar

SLOWLY, STATE-
MARKET AND 
CONSUMING 

SOCIETY 
MERGED. 
ANYONE 

OUTSIDE THIS 
CIRCLE STOPPED 

GETTING 
COUNTED
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Political cooperation at multilateral 
organisations for the preservation of 
international peace and security will 

continue to be biased heavily in favour 
of the major powers   

MANI SHANKAR AIYAR 

Status quo
AFTER THE slaughter of both the first world war 

and the second—the two wars having cost 
humanity at least 60 million, and possibly up 
to 100 million, lives—the peoples of the world 

understandably threw up their arms to proclaim, “Never 
again”. To preserve international peace and security, they 
recognised the indispensability of a cooperative world 
order, as opposed to the viciously competitive rival 
nationalisms that had characterised earlier world orders 
and led inevitably to the horrors of the two world wars. 
They also decided to reinforce political institutions of 
international cooperation with institutions for economic, 
social and cultural cooperation.

While the political organisation, the League of 
Nations, set up through the 1919 Treaty of Versailles after 
the first world war, proved a disastrous failure, the United 
Nations, established in 1945 after the second world war, 
was disunited from the start and has failed to prevent over 
150 “small wars” in the past seven decades. The subsidiary 
organisations have fared far better, if somewhat modestly, 
when contrasted against the high rhetoric with which they 

were launched. Pride of place among these goes to the 
International Labour Organization (ilo), set up in 

1919, that survived the ignominious disintegration 
of the League of Nations and has made significant 

contributions to ensuring a better balance 
between growth and justice for the working 

class. Ironically, it is arguable that it is 
because ilo has successfully promoted 

the concept of “decent wages” that 
the proletarian revolution, widely 

predicted through the early centu-
ries of the rise of capitalism, never 
really took place.

In the economic sphere, two 
major institutions that parallel 
the UN but are not part of the 
UN system are the Interna-
tional Monetary Fund and the 
World Bank. Both these 
institutions have sufficiently 

stabilised the world eco-
nomy as to forestall the 

MULTILATERALISM
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kind of mutually reinforcing international 
economic collapse which facilitated the 
outburst of fascism that brought on both 
Armageddon and the Holocaust within a 
quarter century of the “War to end all wars”. 
Although far more recent, the World Trade 
Organization, and its earlier version, the 
General Agreement on Tariffs and Trade, 
have effectively prevented the “beggar thy 
neighbour” policies and trade wars that 
reinforced and made their own contri-
bution to the global economic disruption. 
It was this global economic disruption that 
overthrew the democratic and cooperative 
order that had naively inspired the League 
of Nations.

While the United Nations Conference 
on Trade and Development and the United 
Nations Industrial Development Organiza-
tion have returned less than spectacular 
results, perhaps the UN Habitat and the UN 
Environment Programme might be said to 
have achieved more substantive outcomes. 
The United Nations Environment Prog-
ramme will, I imagine, grow greatly in 
importance as Climate Change takes central 
position in global cooperation following the 
Paris conference of December 2015.

This brief sketch of the evolution of 
international cooperation, or multilater-
alism, over the 20th century through to 
contemporary times, would not be comp-
lete without reference to the International 
Atomic Energy Agency (iaea) based in 
Vienna and the Chemical Weapons Conv-
ention established in The Hague. iaea has, 
indeed, contributed to the moderation of 
nuclear proliferation but hopelessly failed 

to move the recognised nuclear weapon 
powers towards the de-legitimisation of 
their growing arsenals of nuclear weapon 
and, not at all, of course, towards universal, 
non-discriminatory, time-bound and veri-
fiable elimination of nuclear weapons. The 
very existence of Planet Earth, and of 
humanity on the planet, remain threatened 
with virtually instant annihilation so long 
as nuclear weapons continue in existence. 
The prospects for our survival are, at best, 
extremely fragile.

As matters now stand, this mixed 
record of international cooperation is likely 
to persist into the foreseeable future. 
Political cooperation for the preservation 
of international peace and security will 
continue to be biased heavily in favour of 
the continued domination, indeed hege-
mony, of the major powers. The required 
change of mindset out of the self-defeating 
“quest for domination” is hardly going to 
happen, thus rendering all such inter-
national cooperation weak, uncertain and 
volatile. Nevertheless, the UN and its orga-
nisations are likely to continue until we 

blow ourselves up. The tragedy is that the 
final elimination of humankind cannot be 
ruled out till the UN follows through on the 
very first resolution moved by the United 
States of America and unanimously 
adopted at the first session of the UN 
General Assembly in January 1946 that 
called for negotiations aimed at eliminating 
the scourge of nuclear weapons. It is such 
hypocrisy that prevents the emergence of 
any iron-clad guarantee for the preser-
vation of international peace and security 
and the assurance of all of us and our 
children enjoying indefinitely the bounties 
of nature and human genius.

Meanwhile, the widespread revolt 
against the consequences of the so-called 
Washington Consensus on globalisation 
and liberalisation has released forces of 
reaction that are widespread in the most 
prosperous countries of the world. In the 
early 1990s, Nobel laureate Joseph Stiglitz 
had drawn attention in his masterpiece, 
Globalization and its Discontents, princi- 
pally to discontent in the developing world, 
the discontent is now even more visible in 
the West. It is yet to be seen whether there 
is enough wisdom in the world to balance 
growth with social justice and leaven 
prosperity with equity. Failure to do so 
might yet push us into the “dark valley” of 
the 1930s that climaxed the till then most 
prosperous era in human history.

We stand warned. n 

Mani Shankar Aiyar is a former diplomat 
and Union minister, and sitting member of 
the Rajya Sabha 

THE UN AND ITS 
ORGANISATIONS 

ARE LIKELY 
TO CONTINUE 

UNTIL WE BLOW 
OURSELVES UP

THE FUTURE IS NOW
1-15 JANUARY, 1993

In 1992, the 
world moved 
several steps 
towards glo-
balisation. But 
little attention 
was paid to the 
sharp econom-
ic, social and 
cultural divides. 

The rich world did not show much 
courage in dealing with them.

WHITHER LIBERALISATION 
16-31 JANUARY, 1996

The post-GATT 
liberalisation era 
has come to In-
dia not only with 
its enchanting 
platter of eco-
nomic efficiency, 
technological 
treasure trough 
and fairy-tale 

promises of ‘globalisation’ but it has 
also raised some significant questions.

EVERYBODY’S A LOSER 
16-31 DECEMBER, 1999

The World 
Trade Or-
ganization’s 
ministerial 
meet in Seattle 
will be remem-
bered more for 
the protestors 
who turned the 
venue into a 

battlefield than for the controversial 
trade issues that were discussed. 
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Continuous economic growth is an illusion. Adivasi economics may  
be the only hope for India's future  

FELIX PADEL AND MALVIKA GUPTA 

Reverse the learning
PEOPLE

I NDIA'S TRIBAL communities are 
under extreme pressure, right from 
big dams and mines to violent insur- 
gencies and militarisation engulfing 

their lands. “Cultural genocide” sums up  
an even deeper threat, spreading partly 
through residential schools that claim to 
impart education and literacy, but often 
function as centres of brainwashing and 
abuse, alienating children from their 
communities by cutting them off from  
age-old knowledge and values vital for 
future survival. 

So in 25 years, will these communities 
cease to exist? Or, will they represent 
thriving, revitalised models of egalitarian 
sustainability that the rest of the world has 

come to recognise and is learning from? To 
visualise multiple possible trajectories, we 
need to understand the dire complexities of 
the tribal situation today, and the whole 
history of how these arose.  

Many communities that acted as one 
till 25 years ago have become divided by 
party politics, religion or invasive projects. 
Divide and rule remains a key core strategy 
of mining and construction companies 
trying to set up projects in tribal areas, 
buying out larger landowners, leaving the 
rest to fight among themselves.

Marx and Engels understood the 
essence of tribal society when they called  
it “primitive communism”. “Original” or 
“aboriginal” communism might have been 

better, but the concept encapsulates how 
fundamentally these societies differ from 
“modern society” in their emphasis on 
communal rather than private property—
an insight that gave rise to the term “comm-
unism” and a difference that remains alive 
in India even today. It became visible when 
the 12 gram sabhas (village councils) in 
Niyamgiri not only rejected Vedanta’s 
mining project, but also said “No” to parcels 
of forest land granted under the Forest 
Rights Act (fra). Rather, they claimed 
common ownership over the whole area. 

Of course, this culture of common 
ownership has been eroded in many ways 
since the colonial era, when forest laws 
undermined the traditional rights of 
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communities to the forest and the symbi- 
osis with nature that forest-dwellers had 
developed over centuries. At a time when 
fra makes it difficult for communities to 
apply for communal ownership, attempts 
to do away with the Chotanagpur Tenancy 
Act, which officially recognises tribal land 
rights, extends this erosion. 

Despite the divisions, India’s tribal 
cultures remain the antithesis of capitalism 
and industrialisation, in their age-old 
knowledge and value systems that promote 
long-term sustainability through restraint 
in what is taken from nature; in emphasis 
on equality and sharing rather than hiera- 
rchy and competition; and in the resilience 
of dozens of movements against land grabs. 

The biggest danger is of splits and 
break-ups in community as well as identity 
politics that accentuates differences. The 
very categories of Scheduled Tribe (ST), 
indigenous and Adivasi are often the bones 
of contention that divide people, diverting 
attention from core issues. Some members 
of STs, especially in urban areas, would 
prefer to do away with their “tribal” or 
“Adivasi” status. The main reason for this is 
the extent to which these terms have been 
used pejoratively, as manifestations of 
extreme cultural racism. On the other 
hand, the term “Adivasi”, which became 

widespread through Jaipal Singh Munda’s 
usage in the 1930s-40s, despite bitter 
opposition during India’s transition to 
Independence that saw it as a “divisive” 
term, has proved popular as a positive, 
unifying identity. (Munda, a tribal hockey 
player who captained the Indian team to 
win its first hockey gold in the 1928 
Olympics, actively campaigned for the 
rights of Adivasis.)

What the terms express above all is 
rootedness in the land. Ame matiro poko 

achhu (We are earth worms), as Odisha 
Adivasis often put it. The idea that these 
cultures live in symbiosis with nature is not 
the “romanticised” notion it is often dismi-
ssed as. “Adivasi economics” promotes a 
way of life based on non-monetised excha-
nge labour and restraint in what is taken 
from nature.  

In the face of the monstrosities of 
modern, neo-liberal capitalism, tribal cult-
ures may well be the only hope for the 
future of our human species, as Noam 
Chomsky has emphasised, and the only 
hope for India’s future well-being. 

A positive future depends, above all, on 
solidarity—between environmental and 
social activists; and between competing 
interests and ideologies. “Self-interest” is 
the big con of seductive modernity—the 
basis of an economic “philosophy” that 
spreads competition. In politics, econo-
mics, law, sport and education, tribal 

COMMUNITIES 
THAT ACTED AS 

ONE TILL 
25 YEARS AGO 
HAVE BECOME 

DIVIDED BY 
PARTY POLITICS, 

RELIGION 
OR INVASIVE 
PROJECTS
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cultures show that other ways are possible: 
democracy as consensus politics rather 
than the Western model of liberal demo- 
cracy that perpetuates division and corru- 
ption behind the scenes; exchange labour 
rather than the ruthless, anti-life logic of 
“the market”; law as reconciliation rather 
than judgements that depend on exorbitant 
legal fees and divide people into winners 
and losers; dance as an expression of 
physical prowess; and democratic meeting 
of communities, rather than the competi- 
tiveness inculcated by professional sport; 
and learning as something to be shared, not 
competed over.   

At present, tribal societies stand divi-
ded through corrupt behaviour of the elites 
who assumed power in the process of class 
formation, that accelerated under colonial 
rule and even more rapidly since. 

Maoists offered Adivasis a taste of 
freedom in the relative autonomy of 
“liberated zones”. But once these drew the 
full force of military-style retaliation, the 
divisions escalated through fake encou- 
nters and bogus surrenders.

To dream of a positive future, we need to 
envisage a real peace process, as in Colombia, 
that marries the best of what Maoists brought, 
such as truth-speaking in assemblies and 
enforcing fair prices to end exploitation by 
liquor mafias and others, with the rule of law 
where security forces and corporate elites 
submit to equality before the law. A truth and 
reconciliation process is needed. 

Can we seek guidance on reconciliation 
from Adivasis themselves, instead of trying 
to impose peace by force? 

If solidarity can be maintained and 
extended among tribal people in the face of 
the divisive tactics of capitalism and inter-
nal colonialism, with solidarity instead of 
antagonism with environmental activists, 
between Dalits and Adivasis, and tribal or 
indigenous communities from neighbo-
uring as well as distant areas, tribal culture 
cannot fail to be a force for regeneration and 
survival-against-odds in India as a whole. 

The overall threat, to all of us, is 
actually the system of “economic growth” 
based on the most dangerous fundame-
ntalism—the illusion that continuous eco-
nomic growth is possible, when it is actually 
destroying the ecosystems that life on the 
earth depends on. In the words of a Muslim 

fisherman in Gujarat, mining companies 
are digging out the entrails of Mother 
Earth. Factories and coal-fired (and 
nuclear) power stations are poisoning our 
water, earth and air. 

One crucial need is to revitalise the 
knowledge and value systems that have 
been undermined by boarding schools. 
India’s policy of assimilation-in-all-but-
name has promoted an “ashramisation of 
tribal education” (as expressed in the 
silently censored Virginius Xaxa Commi- 
ttee Report 2014), which is alienating tribal 
children from their families and commu- 
nities, cutting them off from the skills and 
value systems that sustained these societies 
since history began. The Kalinga Institute 
of Social Sciences in Bhubaneswar is regi- 
menting the lives of over 25,000 ST child- 
ren, with funding from the very mining 
companies that orchestrate land grabs.

The pattern promoted by Ashram 
schools over many years replicates the 
“stolen generation” boarding schools in 
North America and Australia, now 
recognised as a national shame in Canada 
and other countries. In India too, sexual 
abuse seems endemic in such institutions; 
but beyond the physical violence is the 
attempt to force assimilation into the 
mainstream, as an industrial workforce of 

cheap labour, brainwashed to weaken 
resistance to the takeovers. 

     What Adivasis often say encapsulates 
the value systems that motivate the mov-
ements, questioning key tenets of capit-
alism: “We are being swept away by money”; 
“We cannot eat money”; “It’s not money up 
there on Niyamgiri, it’s our maa-baap 
(mother-father), and we must defend her”.

In the US, a country built on genocide 
of its native inhabitants, tribal resistance to 
the Dakota pipeline replicates movements 
in India and across Latin America. Edu-
cation models from Mãori and Canadian 
First Nations show that other ways are 
possible. Jaipal Singh Munda once con-
fronted Jawaharlal Nehru, saying demo-
cracy isn’t something that can be brought 
to tribal areas—“Tribal people are the most 
democratic people on Earth. You have to 
learn democratic ways from them.” 

Does the “mainstream” still have the 
capacity to learn though? Will India’s 
indigenous communities—those who work 
the earth through skills of the hand, whose 
identity roots them in the land—survive as 
cohesive entities? Will their knowledge and 
shared values survive, for us to learn from 
before it’s too late? 

The predicted end of the Maori, Austra-
lian Aborigines and America’s Red Indians 
did not occur. In India too, a resurgence is 
bound to come. Survival by living lightly on 
the land and sharing its gifts are intrinsic 
values of forest-dwelling communities.  
The Andaman and Nicobar pvtgs (Parti-
cularly Vulnerable Tribal Groups) survived 
the tsunami through under-standing the 
patterns and forces of nature. If we are to 
survive the Anthropocene and its cata-
strophic threats of human-generated global 
heating and resource-wars-to-the-finish, 
Adivasi economics sets the model for a 
flourishing future. n  

Felix Padel has authored several books and 
articles on tribal and environmental issues, 
and teaches at universities in India and 
abroad, including the Centre for World 
Environmental History, University of 
Sussex. Malvika Gupta is consultant at the 
Mahatma Gandhi Institute of Education for 
Peace and Sustainable Development, Unesco. 
She is an independent researcher on Adivasi 
issues, especially education   
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16-31 JULY, 2003
SOPAN JOSHI

IndIa has the largest tribal popula-
tion in the world. Tribals number 8.6 
per cent of its total population. They 
are also among the country’s most 
marginalised. What exactly is wrong?

 Experts on tribal affairs say the 
Constituent Assembly — set up to 
frame independent India’s Constitu-
tion — continued the colonial legacy 
of “special development package” for 
tribals. These included reservation of 
seats in Parliament and state legis-
latures. Ironically, tribal leaders have 
become partakers of this agenda.

Secondly, tribal leaders find it 
convenient to mobilise their commu-
nities for electoral gains. Once they 
find a place in the political system, 
their cultural bond with their com-
munity is soon overtaken by a trite 
repetition of the state’s so-called 

development agenda. Says Babulal 
Marandi, former chief minister of 
Jharkhand and himself a tribal, “Trib-
als say no to developmental activities 
because they haven’t seen the fruits 
of development. Maximum displace-
ment happened only when tribals 
spurned jobs and employment.”  

 Off the record many tribal lead-
ers will tell you that it is impossible 
to represent tribal interests within 

the fold of political parties. “The 
money for elections comes from the 
corporations, the interests of whom 
run contrary to tribals,” explains a 
tribal leader. Most tribal leaders also 
acknowledge that political survival 
depends on non-tribals. “Non-tribals 
are more regular voters. I can’t 
protect tribal interests when they run 
counter to non-tribal interests,” says 
a Jharkhand leader.  

Defunct democracy
Politicians never shy 
from compromising tribal 
interests in the name of 
economic growth 

WHERE 
HAVE THE 
GROVES 
GONE? 
JANUARY 31,
1994
Sacred groves 
—tracts of 
virgin forests—
are vestiges of 

an ancient practice in which people 
protected a forest to avoid the wrath 
of its resident god. Most of these 
have disappeared.   

DEEP 
IN THE 
WOODS 
JANUARY
15, 2003
 A murky 
battle rages 
inside 
India’s 
forests and 

court rooms. Are the recent 
eviction drives misdirected at 
forest dwellers? And is govern-
ment the real encroacher?

RED ALERT
OCTOBER 31,
2006
Land acquisition 
is at the centre 
of an intense 
political and 
social dispute 
in Chhattisgarh. 
While Naxals 

oppose land alienation, the new 
state has to industrialise. That is 
where the Salwa Judum movement 
kicks in.

FROM THE ARCHIVE

downtoearth.org.in 1-15 MAY 2017 DOWN TO EARTH  27    

24-27 Felix-Anniversary story 2.indd   27 25/04/17   2:37 PM



28   DOWN TO EARTH 1-15 MAY 2017 downtoearth.org.in 

Y E A R S

25

Big data and algorithms are set to take over the world   
OSAMA MANZAR

Brace for the next 
big revolution
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ABOUT 20 years ago, Kevin Kelly, 
founding editor of Wired, had 
told me during an electronic 
conversation that the “future of 

[information] technology is biology”. His 
reasoning was that our biological system is 
an extremely complex network and yet, like 
a sophisticated information technology 
(IT) infrastructure, it allows smooth func- 
tioning of the body, mind and soul. If we 
understand how data flows through our 
nervous system, we may be able to take 
information technology to that level of 
complexity and make it work for the 
efficient existence of humans on the earth.

People were already introduced to the 
Internet by then but were using it in a 
limited way. Of course, scientists and 
innovators could foresee its scope and 
potential, which is why the Internet is like 
it is today.

Over the past two-and-a-half decades, 
we have seen information technology 
evolve and become an integral part of our 
personal, social and professional lives. 
Today, can you imagine your life without 
the Internet? You would panic and feel 
helpless if the Internet connection drops 
out even for 20 minutes at the workplace; 
it’s as if no work can be done offline. From 
home to workplace to market, a large 
population is constantly being connected. 
We book cabs on mobile phones, navigate 
through maps on our smartwatch, use a 
fitness band to keep a tab on our calorie 
intake, order food online and send instant 
text messages. In the next quarter of a 
century, I see the entire world coming 
online and the Internet transforming into 
a basic necessity—as basic as air, water and 
shelter—and large data sets, or big data, 
becoming the lifeline of service providers.

In Circa 2017, it has already been 
established that anybody who is connected 
to the Internet is nothing but data. What a 
person likes or dislikes, his or her tendency 
to share or post, online behaviour, Internet 
usage patterns, online shopping patterns, 
time spent on a type of article or even the 
kind of interaction with certain people—all 
contribute to how the Internet and appli- 
cations available online target the person.

Recently, I was discussing with Ulises 
Mejias, professor of communication studi- 

es and integrated media at the State Uni- 
versity of New York at Oswego, the need for 
the masses to understand the meaning of 
data and its importance in their daily lives, 
when he talked about data literacy and 
algorithm literacy. He showed me the ima- 
ge of an aircraft with passengers seated on 
it, each marked with the price he/she paid 
for the seat. From the image, it was clear 
that each passenger had paid a different 
price for the aircraft, even if the difference 
was by only a few dollars. The passengers 
were charged different prices based on the 
algorithm created while they were trying to 
book the tickets. The system had not only 
collected data pertaining to how long had 
the person spent on the website before 
making the final booking but also analysed 
the potential flyer’s profile, paying capacity, 
past habits of booking tickets and openness 
to flexibility in travel dates.

In a connected world, everyone who is 
accessing information is leaving a trail of 
data. This big data helps analyse computa- 
tionally to reveal patterns, trends and asso- 
ciations, especially relating to human beha- 
viour and interactions. The computer does 
the analysis through algorithm, which is a 
process or set of rules followed in calcu- 
lations and problem-solving operations.

An algorithm is extremely helpful but 
it can also be highly biased. For example, I 
want to search for "Muslim rulers of India". 
As soon as I type the first word in Google 

Search, it shows me auto complete search 
predictions for phrases like "Muslims are 
terrorists", "Muslims are minority" and 
"Muslims are religious". These results are 
based on the kind of phrases people 
frequently look for on the search engine 
alongside the word "Muslim".

British television series Black Mirror 
shows a futuristic world where technology 
is so integrated into our lives that it is 
difficult to imagine one without it. In one 
particular episode, people rate their intera- 
ctions with others around them via an app, 
integrated with all contemporary social 
media platforms. These ratings collected 
over the course of the day affect one’s life so 
much that if the rating drops, the person is 
treated socially unacceptable and can be 
fired from the job or forced to pay higher 
interest rate on loans. This is an episode 
from a sci-fi show. However, a similar 
system may soon become a reality in China.

According to reports from last year, the 
Chinese government plans to implement a 
rating system, which connects the financial, 
social, political and legal credit ratings of 
the citizens to give one “social trustability 
score”. It’s something like the Cibil score we 
have in India, but encompasses all aspects 
of your life. So, a person with a low rating 
could lose his/her social security or even fail 
to get a seat in an overnight train! 

But being connected with each other 
has its advantages too. For instance, the 
mayor of the Spanish town of Jun, 
Rodriguez Salas, has been pushing all the 
3,500 citizens to go on Twitter for accessing 
all kinds of services and information in a 
transparent and accountable manner. 
From booking a doctor’s appointment and 
complaining about a faulty street light to 
filing a police complaint and seeking a 
response from the authorities, everything 
in the town is being carried out on Twitter.

A report by California-based big data 
software company Hortonworks says 59 
per cent of businesses already consider data 
and analytics “vital” to the running of their 
organisations; another 29 per cent deem it 
“very important". Some 60 per cent of busi- 
nesses claim that their data generates reve- 
nue within their organisations, while 83 
per cent say data makes their existing 
services and products more profitable. This 

WILL IT CHANGE 
THE CURRENT 

FORM OF 
DEMOCRACY 

IF ALL THE 
CITIZENS AND 
GOVERNING 

MEMBERS JOIN 
THE ONLINE 

POPULATION?
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is how much data matters to businesses and 
service providers in 2017 when 3.5 billion 
of the 7 billion people worldwide are online. 
Now imagine a scenario after 25 years when 
everyone is connected to everyone else.

It can ensure a transparent and accoun- 
table centralised/localised governance 
throughout the world, where all the services 
and information would be available to all at 
the touch of a who-knows-what-techno- 
logy-will-be-available 25 years later! 

But one thing is for sure that access to 
the Internet, which was once a luxury, 

would become a necessity. Bitcoins might 
just be universally accepted currencies for 
all transactions. Transferring and storing 
audio, video or text files might not require 
any physical device. All personal and 
government data might be available on 
cloud servers. 

Even now, with only 50 per cent of the 
world population online, information 
related to a majority of the population is 
already available on the Internet. Citizens, 
businesses and governments are putting up 
more and more information online. When 

the whole world would be connected, every 
piece of information and communication 
would be in real-time, and virtual commu- 
nications would dominate personal and 
professional communications.

Already, 2.5 quintillion bytes of data is 
being created every single day. About 90 per 
cent of the data available in the world has 
been created in the past two years alone, 
states an ibm report. Now fast-forward to 
2042. I can’t even do the math to quantify 
the amount of information that will be 
available online for all of us to consume, 
process and analyse. However, one must 
understand that the value of data lies not in 
its amount but how it is utilised—for the 
benefit of others.

There is no denying that big data has its 
own set of challenges, especially those 
related to security and privacy. But it’s 
something that can provide a great deal of 
means to govern people. And at the same 
time, it will empower people to influence 
their immediate system.

Imagine a society where 90 per cent of 
the country's population, which is still 
offline, gets connected to the Internet. Will 
we still need traditional schools and 
teaching methods? Will it change the 
current form of democracy if all the citizens 
and governing members are online? Will 
the centuries-old patriarchal system 
transform if all the country's women join 
the online population? If data from all 
localities is available on a cloud server, will 
our communities have localised data 
centres? In that case, can you imagine how 
rich the Internet would become?      

  With the entire population online, big 
data would be the backbone of all decision-
making processes. There would be univer- 
sal data production and consumption, 
facilitating the algorithm to decide every 
action of our life on-the-go in real-time. n

 
Osama Manzar is the founder-director of 
Digital Empowerment Foundation (DEF); 
chair of Manthan and mBillionth awards; 
and member, advisory board, of the Alliance 
for Affordable Internet. He has co-authored 
NetCh@kra: 15 Years of Internet in India 
and Internet Economy of India. Udita 
Chaturvedi, media officer with DEF, also 
contributed to the article  

@osamamanzar

1-15 JANUARY, 1996 

the agency that has ushered 
in the era of Internet activism 
is a bureau in the Netherlands 
called Jansen and Janssen...
For about 10 years, the Dutch 
took the organisation seriously 
only to a certain extent. Around 
1994, a public prosecutor in 
Amsterdam found that...the 
police worked with an infor-
mant, who was allowed to grow 
into someone really important 
in order to infiltrate a big gang 
and looked the other way when 
containers full of drugs arrived 
from abroad...Matters became 
serious enough for both the 
ministers of internal affairs and 
justice to submit their resigna-
tions...An official parliamentary 
inquiry commission, the Van 
Traa Commission, was set up. 
Members of the Commission 
interviewed people involved in 
the scandal...The results of the 

Van Traa Commission's findings 
were published in 13 volumes 
(more than 5,000 pages) and 
sold for US $397 by the Neth-
erlands' state publisher SDU. A 
compact disk read-only mem-
ory (CD-ROM) with the same 
information (accessed through 
an impressive search engine 
and hyperlinked keywords and 
notes) was available for another 
US $361. Since the textual ver-
sion had no index, people were 
forced to buy the entire pack-
age for over US $571...The steep 
price tag attached to the report 
caused a furor because they 
are in fact Hansards (report of 
proceedings) of Parliament and 
should therefore be freely avail-
able to the public...the bureau 
decided it was time to act...It 
hacked the CD-Rom, turned the 
stripped texts into hyper text 
mark up language (HTML)-pag-
es...and made them accessible 
by a search engine...

Caught in a net
A coup on the Internet broke 
Netherlands' state publisher's 
monopoly over information 

FROM THE ARCHIVE
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Fast-receding glaciers will 
impact water supplies and 
disrupt economic activities 
in mountain regions—in 
the not-too-distant future      
STEPHAN HARRISON 

When mountain 
comes melting 

CLIMATE CHANGE

EARTH'S CLIMATE is undergoing 
radical changes in response to 
continued emissions of green- 
house gases, such as carbon 

dioxide, and land use changes, such as 
deforestation.  Sixteen of the warmest years 
on record have all occurred in the last 17 
years, and 2016 was the warmest of all. 
That year, atmospheric carbon dioxide 
concentrations reached 400 ppm (parts 
per million) for the first time in at least a 
million years.

The impact of climate change is curre- 
ntly seen globally in sea level rise, increased 
flooding and storms, and in changes to 
ecosystems. Future changes have the pote- 

ntial to affect human societies by desta- 
bilising economies,  upsetting political and 
social relationships, and changing the 
context within which countries develop and 
relate to their neighbours and the wider 
international community.  

One of the anticipated outcomes of glo- 
bal warming is the melting of mountain 
glaciers, and this is underway in almost all 
mountain regions. In much of central Asia 
and South America, glaciers behave as wa- 
ter towers by providing a continuous supply 
of freshwater to the lowlands and thereby 
allowing economic activities. Their rece- 
ssion over the past few decades in response 
to climate change is striking. This will 
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impact water supplies to vulnerable com- 
munities across the globe, create and incre- 
ase mountain hazards and affect economic 
development in mountain regions.

Dangers of glacier recession
Mountain glaciers provide the resource 
base upon which social and economic deve- 
lopment in mountain regions is dependent.  
Seasonal melting of frozen water stores, 
such as glaciers and snowpacks, smoothes 
the effect of highly variable summer rain- 
fall, and glaciers play a crucial role in 
supporting ecological, social and economic 
systems in the mountains and downstream. 
This is particularly important in the Hindu 
Kush-Himalaya (hkh), home to the largest 
area of glacial ice outside of the Poles and 
which produces water for around 40 per 
cent of the world’s population, including 
large areas of India, Pakistan, Afghanistan 
and China. However, these hydrological 
resources are highly sensitive to climate 
change, and have lost around 25 per cent of 
their mass over the past century.  

Worse, the global recession of moun- 
tain glaciers is now accelerating, with 
recent estimations suggesting global mass 
change rates of -259±28 gigatonnes per 
year over the past decade or so. Warming is 
also likely to increase most at high altitudes, 
which means small high mountain glaciers 
are likely to be highly sensitive to warming, 
with many ultimately disappearing. For 
instance, recent numerical climate model 
projections suggest that by 2100 glacier 
mass in the Himalayas may be 40-70 per 
cent lower than its present extent.  

While glacier melting initially leads to 
short-term increased glacial runoff, dwin- 
dling frozen water stores are unsustainable 
in the long-term as this will eventually lead 
to decreased summer runoff. This reduced 
water security associated with climate 
change will have enormous negative 
impacts on mountain communities and on 
downstream human and natural systems. 

Water supply problems also have the 
potential to destabilise political systems in 
regions where rivers are transboundary; 
glaciers in one state may feed rivers 
supplying water to the other. This is a 
potential major political and economic 
problem in many central Asian countries 

that rely on transnational rivers. Sustai- 
nable water resource use cannot therefore 
be achieved without a high level political 
agreement and there remains the threat of 
water conflicts, exacerbated by glacier melt.   

Compounding hazards
One way that mountain glaciers respond to 
climate change and melting is by increasing 
their surface debris cover as rockfalls from 
mountain slopes deposit rock debris onto 
glacier surfaces. This has the effect of 
partially insulating glacier ice from short-
term climate warming and this makes 
many of these debris-covered glaciers 
increasingly resilient to climate change.   
However, debris cover also allows melt- 
water lakes to develop on the surface and in 
front of glaciers. These lakes are dammed 
by unstable moraine ridges (a mass of earth 
and rocks carried along by a glacier and left 
when it melts), which fail catastrophically 
from time to time. The resulting Glacial 
Lake Outburst Floods (glofs) can be huge, 
in some cases killing people and destroying 
infrastructure 100 kilometres downstream 
of the lake. With continued glacier melting, 
glofs will also increase the risk to valuable 
infrastructure such as hydro-electric power 
schemes which are being built in large 
numbers in the Himalayas with little consi- 
deration of the nature and the extent of 
glacier risks. Understanding these proce- 

sses is of great importance if we are to assess 
the future evolution of glaciers, and cha- 
nges in natural hazards and water supplies.

The importance of assessing glaciers as 
a means of understanding their role in 
regional and catchment hydrology and as 
the focus of natural hazards is now  being 
recognised internationally. Glaciers and ice 
caps constitute Essential Climate Variables 
(ecv) within the Global Climate Observing 
System (gcos) and its terrestrial compo- 
nent, the Global Terrestrial Observing 
System (gtos), both recognised by the 
United Nations Framework Convention on 
Climate Change (unfccc). gcos and gtos 
were set up in 1992 and 1996 respectively. 
Under both the systems, several interre- 
lated scientific groups are monitoring 
glaciers in all the world’s major mountain 
regions, and this must continue to provide 
the evidence base to develop successful 
climate mitigation and adaptation policies.

Eventually, glaciers should be seen as 
important global assets, that provide 
climate services and support ecological 
services along with a range of economic, 
cultural and political systems. They should 
also be viewed as central to climate 
litigation programmes where developing 
countries use glacier melting as evidence to 
garner support in climate negotiations and 
in climate change adaptation and repa- 
ration discussions.

In the end, climate change has the 
potential to disrupt entirely the context 
within which economic and political 
decision-making operates. Few people 
outside of science recognise the extreme 
rapidity with which climate can change and 
the non-linear and dynamic nature of the 
climate system. Politicians have consiste- 
ntly failed to listen to the warnings or take 
them seriously. This means climate change 
is likely to have some very unpleasant 
future surprises in store for us and glacier 
melting will be one of the first and most 
important manifestations of this. n

Stephan Harrison is associate professor in 
Quaternary Science at College of Life and 
Environmental Sciences, University of 
Exeter, the UK. He is also the director of 
Climate Change Risk Management, a 
specialist scientific consultancy

CLIMATE 
CHANGE HAS 
THE POTENTIAL 

TO DISRUPT 
THE CONTEXT 

WITHIN WHICH 
ECONOMIC 

AND POLITICAL 
DECISION- 
MAKING 

OPERATES

Y E A R S

25

32   DOWN TO EARTH 1-15 MAY 2017 downtoearth.org.in 

31-33 Stephen-Anniversary story 4.indd   32 25/04/17   2:38 PM



16-31 MAY, 1992
ANIL AGARWAL

humanity never needed a global so-
cial contract more than it does today. 
With the nations of the world jointly 
facing a global ecological crisis but 
sharply divided in economic terms, 
there never was a greater need for 
humanity to live as one. The forth-
coming United Nations Conference 
on Environment and Development 
(UNCED) could have provided us 
with precisely such an opportunity...

But none of the nations has tried 
to present an alternative vision of 
how to manage this earth in a fair 
and sustainable manner for all. Euro-
pean nations, under greater pressure 
from their domestic environmental 
lobbies, have been more open than 
the US. However, the US insistence 
has finally worn them down and they 
have caved in. The South did not 
even get off to a start. It accepted the 
Northern agenda of global warming... 

right from the start and pressed for 
its traditional demands of additional 
aid and technology transfer.

In all this, nobody has cared to 
spare a thought for the likes of a 
Kalavati Devi, the proud inhabitant of 
the Himalayan village of Bached. She 
may never come to hear of UNCED. 
But nobody knows more than her 

the importance of nature. She walks 
miles and miles every day to collect... 
fuel, fodder and water. With the forest 
line receding, her daily struggle be-
comes more arduous. Yet she walks 
lightly on this earth. She emits little, 
she takes little, she destroys little, 
and she knows a lot about the uses 
of trees in her neighbouring forest... 

FROM THE ARCHIVE

A FARCE OF A FACE-OFF 
16-31 DECEMBER, 1997

For 10 days 
in Kyoto the 
world saw 
highly moral 
arguments put 
forward by 
world leaders 
to save the 
planet. But be-
hind all those 

arguments was murky national 
self-interest. 

CREATIVE CARBON 
ACCOUNTING?

16-31 JULY, 
1998
The Kyoto pro-
tocol, agreed in 
December 1997, 
was the first 
step to curtail 
emissions of the 
industrialised 
world. It is now 

being used to set up a system to buy 
and sell carbon emissions. 

GLACIERS BEATING 
RETRAET

16-30 APRIL, 
1999
Himalayan 
glaciers, 
source of 
water for the 
innumerable 
rivers that 
flow across 
the Indo-Gan-

getic plains, are receding. And that 
too at a phenomenal rate.

In Rio, try thinking 
of Kalavati Devi
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We may never be able to bring extinct species back to life. Yet, 
scientists are drawing up secret plans for their resurrection    

RAKESH KALSHIAN 

What if the 
Lazarus returns

EVOLUTION
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IN SEPTEMBER last year, high up in the 
mountains of New Guinea island, 
scientists were thrilled to find, on 
camera traps, 15 members of a wild 

dog species not seen in the wild for over half 
a century. Long labelled a living fossil 
(about 200 members survive in captivity), 
the highland wild dog (hwd) is the most 
primitive living canine. 

News of its sightings was soon followed 
by reports that some people had “plausibly” 
seen a Tasmanian tiger, a dog-like marsupial 
predator that disappeared more than 80 
years ago in northern Queensland, promp-
ting a scientific expedition in its quest. 

It’s bewildering, in a happy way no 
doubt, that in this age of the modern panop-
ticon—satellite eyes, scientific expeditions, 
wildlife photographers and all that jazz—
creatures as large as the hwd or the Tasm-
anian tiger (if the alleged sightings are 
confirmed) could go under the radar for so 
long. Imagine, for a moment, that the 
Asiatic cheetah, which once graced the 
Indian grasslands and whose last three 
representatives were murdered in 1947 by 
the Maharaja of Surguja, a notorious serial 
killer of big cats, in present-day Chhatt-
isgarh, were similarly found lurking in the 
forests of central India! 

Wish as we may, and we all do, that the 
hwd is not a freak lost-and-found case, the 
truth is that the planet is in the throes of 
The Sixth Great Mass Extinction, which, 
scientists reckon, has already wiped out 
hundreds of species like the Tasmanian 
tiger, the woolly mammoth, the sabre-
toothed tiger, and the steppe bison, to name 
just a few of the charismatic ones.

But if some maverick scientists are to be 
believed, it might yet be possible to 
resurrect them (or something like them, at 
least) by doing some genetic hocus-pocus 
on their dead dna, intact or broken.

Luck is on the side of the Asiatic cheetah. 
For, while it may have disappeared from 
India for good, about 100 of its cousins still 
survive, albeit precariously, in Iran. This 
means if it could be cloned, Yuz, as this 
symbol of grace and agility is known in 
Persian, may yet be seen sprinting again in 
the Indian grasslands.

Now such claims, especially about rev-
iving the bygones, may smack of audacity, 

even hubris, but armed with a new cutting-
edge genetic toolbox, scientists can now do 
stuff with the basic genetic material that 
would have seemed fantastic just a decade 
ago. They can now extract highly tattered 
dna from bones and hair of extinct species, 
decode its grammar cheaply and rapidly, 
and play around with the genetic structure 
of living species.

De-extinction, as the revival of extinct 
species is called, is probably many years 
away, but the first few experiments have 
shown promise. Or, so its apologists would 
like us to believe. In 2009, a team of 
Spanish and French scientists successfully 
cloned the Pyrenean ibex, also known as the 
bucardo, in the womb of a surrogate, albeit 
the calf died within minutes. In 2013, 
Australian scientists claimed that they had 
managed to create embryos of an extinct 
frog, called the Lazarus, by stitching dna 
from its frozen cell into the genetic fabric of 
a living species. 

The most glamorous of the de-
extinction projects is, without doubt, the 
woolly mammoth, an ancestor of the 
modern Asian elephant that roamed the 
tundra steppes in Russia and North 
America about 12,000 years ago but which 
gradually disappeared about 4,000 years 
ago, thanks presumably to climate change 
and the arrival of a hunter extraordinaire 
called Homo sapiens. 

This shaggy beast is at the moment 
enjoying a different kind of revival by way 
of its celluloid avatar, Manny, in the Ice Age 
series. But piecing it together in the lab is a 
different ball game altogether, not very 
different from solving a jigsaw puzzle 
several of whose pieces are either missing 
or altered. 

It turns out that you can remake the 
woolly mammoth in more ways than one. 
Some scientists like Akira Iritani of Kyoto 
University in Japan believe that they can 
clone the hairy tusker by extracting 
operative cells from its frozen relic. Akira 
had claimed that he would clone the mam- 
moth by 2016 but there is no sign of it yet.

Most people imagine that freezing 
something protects it against decay. True, 
and, to be sure, most of the mammoth 
remains—eyes, teeth, hair, blood, etc—are 
preserved in a frozen state. However, unless 

DOLLY’S DARK 
COUSIN
15-31 JANUARY, 1998
After Dolly, the world’s first 
adult cloned mammal, it is 
the turn of the Indian buffalo. 
Scientists at the National Diary 
Research Institute, Karnal, have 
claimed to have developed a 
procedure for producing several 
identical buffalo calves from a 
single embryo...They are using 
the nuclear transfer technique 
where an egg cell is taken out 
of the buffalo’s ovary and its 
nucleus is replaced by a cell 
from another embryo. The 
method can be repeated with 
every cell in the donor embryo 
to produce several identical 
clones for implantation in sur-
rogate mothers. A donor buffalo 
embryo of higher breed is iso-
lated and then transferred to a 
culture medium...The technique 
is however different from the 
one used to clone Dolly...

FOR WANT OF IODINE
1-15 JANUARY, 1999
Iodine-deficient diet may 
have been responsible for the 
physical differences between 
the Neanderthals and the 
modern humans.

FROM THE ARCHIVE
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one adds an anti-freeze substance to it, like 
they do now with stuff such as sperms, eggs, 
dead bodies and seeds that need to be 
frozen to be stored for a long time, water in 
the tissues turns into ice, and as it expands 
it ransacks the cell’s delicate scaffolding. 

Barring a rare exception in 2008 when 
Japanese scientists claimed to have cloned 
mice from brain cells frozen for over 16 
years—a feat yet to be replicated—all 
attempts to clone a frozen cell have so far 
come to naught. 

Harvard University’s George Church, 
one of the most vocal champions of  
de-extinction, is convinced that the 
Japanese scientists are barking up the 
wrong tree. He is instead trying to identify 
genes linked to particular traits of the 
mammoth, such as genes that made it 
shaggy or protected it against glacial cold, 
and then sew them into an Asian elephant’s 
genome. He claims that he is just a couple 
of years away from creating the first hybrid 
mammoth embryo. 

Woolly mammoth may have become 
the poster boy of de-extinction, but work is 
in progress on other species too, notably the 
heath hen and the passenger pigeon, both 
extinct birds from North America. Revive 
and Restore, a non-profit started by 
Stewart Brand, author of Whole Earth 
Discipline: An Ecopragmatist Manifesto, to 
boost de-extinction projects, lists many 
extinct species that could be revived, as well 
as endangered species that may be restored 
with genetic assistance.

For all the euphoria over de-extinction, 
we will never be able to revive a lost species 
with full fidelity. At best, science can smu-
ggle some of the lost traits of an extinct 
organism into its nearest relative, and  
hope that it would be viable in the wild.  
As Beth Shapiro, a specialist on ancient 
dna at the University of California, Santa 
Cruz, explains in How to Clone a Mammoth, 
“by engineering these extinct traits into 
living organisms…we can reestablish inte- 
ractions between species that were lost 
when one species went extinct…This—the 
resurrection of ecological interactions—is, 
in my mind, the real value of de-extinction 
technology.”

But critics find such arguments facile, 
even naïve. Besides being expensive, 
quixotic and unpredictable, they say, de-

extinction is a Trojan horse that will event- 
ually weaken the will of the public as well as 
the state to protect endangered species and 
habitats. Moreover, there are uncom- 
fortable ethical questions like whether an 
ill-equipped resurrected lost species would 
be able to survive in an alien environment; 
or, whether it is conscionable to exploit the 
already endangered Asian elephant as 
surrogate to create a pseudo mammoth.

Some argue that if we are not able to 
protect the habitats of existing species, how 
will we accommodate de-extinct species. 
Anticipating this problem, Sergey Zimov, a 
geophysicist with the Russian Academy of 
Sciences, set up in 1988 the Pleistocene 
Park in Siberia to welcome resurrected 
mammoths as and when they arrive. But, 
surely, this solution cannot possibly apply 
to most parts of the world where humans 
are constantly in conflict with wildlife.

De-extinctionists, on the other hand, 
argue that in the Anthropocene, where 
humans have altered the planet irreversibly, 
the old-school idea that it is enough to 
preserve habitats to protect species is no 
longer tenable. As M R O’Connor writes in 
his Resurrection Science, “returning to a 
prelapsarian state of untouched wilderness, 
if one ever truly existed, is impossible.”

With old distinctions between human 

and animal, wild and domestic, freedom 
and captivity, and ethics and conservation 
ethics withering away, the discipline of 
conservation biology appears to be in a 
crisis. So when Edward Wilson in his latest 
book Half-Earth demanded that half the 
planet be converted into wilderness, critics 
attacked him for disregarding the rights of 
displaced communities. 

De-extinction probably represents one 
extreme in a spectrum of new ideas about 
how to reimagine nature in the Anthro- 
pocene. To name a few notable others, 
genetically retrofitting a species so that it 
can adapt to climate change; rewilding, 
which involves restoring ecosystems by 
reintroducing keystone species that once 
graced them; creating new, more resilient 
hybrids; and replacement ecology, in which 
ecosystems that cannot be restored to their 
original condition are turned into homes 
for alien species.

Stewarded by such ideas, the earth 
might look like a very different place 25 
years from now—cheetahs, lions, panthers 
and tigers sharing the same home; Asian 
elephants roaming the forests of Europe 
and North America; woolly mammoths 
and steppe bison rambling in Siberia and 
North America; cities punctuated by micro 
forests; islands, such as New Zealand, 
purged of all predators; and, even if quite 
implausibly, the expression “as dead as a 
dodo” going extinct.

All said and done, the ethical question 
that looms large upon all of us is whether 
humans should be writing the script for 
nature’s stories. As the American conser- 
vation biologist George Amato told a 
perplexed O’Connor, “Conservation is a 
complicated place. It’s a human ethical 
construct. If you wanted to be purely 
scientific about it, you have to ask: what is 
the scientific question? Is the world better 
with gorillas or without them? That’s not 
science, it’s values.” 

Wise words, but then they beg the 
question: whose values will determine the 
future Anthropocene? No easy answers 
there, not at least now, especially in a post-
truth world. We can only hope against hope 
that the world 25 years from now will be a 
less precarious place for all Earthlings. n

Rakesh Kalshian is a science journalist

BESIDES BEING 
EXPENSIVE, 

QUIXOTIC AND 
UNPREDICTABLE, 
DE-EXTINCTION 
WILL WEAKEN 
THE EFFORTS 
TO PROTECT 

ENDANGERED 
SPECIES AND 

THEIR HABITATS 
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Panchayats of the future will be `super governments'   
RICHARD MAHAPATRA 

Panchayats in  
presidential India

IT'S MARCH 2042. India’s Parliament 
is debating the new government’s 
most ambitious constitutional amen-
dment proposal. It seeks to give  

panchayats the mandate to have their own 
budgets, just like the Central and state 
governments. 

Just five years ago, the country has 
switched to a presidential form of govern- 
ment. The constitutional amendment that 
brought this change was bitterly contested. 
Media reports say the latest amendment 
will sail through smoothly. While the ruling 
party has termed the move “path brea-
king”, other parties say it is a political 
necessity. But finally, every party wants 
panchayats to be “super governments”. 

Ignored for decades and denied auton-
omy, there are widespread reports of elec-
ted panchayat heads having laid siege to 
legislative assemblies. Surprisingly, politi-
cal parties that earlier protested power 
devolution to the last tier of government are 
now enthusiastic participants in the 
protests. It is expected that the first presi-

dent of the United States of India, who was 
said to be under immense pressure from his 
party to suggest the amendment, would 
declare the arrival of the newly empowered 
village republics in a televised programme.

Cut to reality
In 2017, the above scenario might 
appear to be political imagination 
stretched beyond all logic. But 
going by the political change 
the country is witnessing, it 
would be the next logical step. 
Evidently, it is not the political parties that  
fight elections—it is their leaders who 
decide electoral success on the basis of 
personal charisma and vision. In recent 
years, general elections have become very 
“presidential” because of the rise of this 
personality cult—so much so that prime 
ministerial candidates are declared even 
before the members of Parliament 
are elected. Voters, thus, vote for 
a particular leader, and 
parties are just a proxy. 

GOVERNANCE

37-38 Richard-Anniversary story 6.indd   37 25/04/17   2:39 PM



The second independence
25 forgotten villages in Visakhapatnam 
give India a lesson in governance        

TOOTHLESS 
AT 10 
1-15 JANUARY, 2003
A decade after their 
inception, Panchayati 
Raj bodies are yet to 
be granted adequate 
powers. 

PANCHAYATS, 
EUROPEAN 
STYLE 
15-30 SEPTEMBER, 
1993 
As an instrument of 
conflict resolution and 
decision-making in the 
field of environment, 
local democracy is 
growing and is prob-
ably the most fascinat-
ing experiment in the 
global North today.

16-31 AUGUST, 2002 
RICHARD MAHAPATRA, PRABHANJAN 
VERMA, KAZIMUDDIN AHMED AND  
NIDHI JAMWAL

with the monsoon, the world shrinks for 
the 25 villages in Visakhapatnam district’s 
Kamyapeta area. Tucked deep in the East-
ern Ghats and surrounded by numerous 
seasonal streams, the 2,500-odd residents of 
these villages remain cut off from the rest of 
the world for close to eight months. Without 
a road they cannot access the market to sell 
their forest produce and foodgrains.

When the Andhra Pradesh government 
started constructing a bridge over a sea-
sonal river last year, there was jubilation. But 
the story is not that simple.

The villages suffered for more than five 
decades, as they didn’t exist in the govern-
ment records. The residents approached the 
officials several times only to be driven out 
by police. Things did not move till one fine 
morning in March 1999.

An innocuous stone slab appeared at 
the entrance of Kamyapeta, declaring it a 
self-ruled republic. “Since then, our writ 
runs large,” says  Manmad Rao, a resident 
of Kamyapeta village, who now visits other 
villages to propagate self-rule. In their first 
meeting, the villagers asked the government 
to construct a bridge and give up control over 
what they believe is their resources: thick 
forest, land and rivers. Within three years, the 
government started constructing the bridge 
with a budget of Rs 2.5 crore. Though the 
government still doesn’t acknowledge these 
villages, officials never dare to miss any sum-
mon from the gram sabha (village assembly). 
In fact, Kamyapeta has gained independence 
for the second time.

This is, in practice, the presidential form of 
government. Moreover, there is a funda-
mental problem with any electoral demo-
cracy—how to keep political parties in 
touch with the voters? Look at the US 
presidential elections. Political parties 
undertake massive voter outreach progra- 
mmes. Presidential candidates, in fact, 
start their nomination campaigns with 
town-level voter outreach initiatives.

It is this pressure of connecting to the 
electorates that will lead to a complete 
makeover of panchayats in India. Curre- 
ntly, panchayat elections are fought like 
state or national elections. They are used 
aggressively to build political constituency. 
Parties like the Bharatiya Janata Party and 
the Congress have, of late, used local 
elections to either foray into the not-
represented states or to regain lost political 
space. This is because any party that has to 
make political debut or regain space, has to 
build cadres or a support mechanism at the 
village level. 

Currently, panchayats implement close 
to 70 per cent of rural development progra- 
mmes. The elected representatives at the 
village level use this as an effective tool to 
build political support base. As women now 
vote more than men in India and parties are 
scrambling to woo them, the panchayats 
are set to become all the more important. 
Constitutionally, women enjoy 50 per cent 
reservation in panchayat seats. So, these 
village-level governments have all the 
ingredients to make or break a political 
party’s fortune.

The situation depicted in the beginning 
unfolded in Kerala back in the early 2000s. 
The state, though not required to do so 
constitutionally, allows 40 per cent of 
state’s budget to be planned by its pancha- 
yats. At that point of time, the then ruling 
left government undertook a massive 
campaign to roll out this decision. And it 
had positive impacts, both in develop- 
mental as well as political terms. It seems 
logical that in future, panchayats would get 
the much demanded fiscal autonomy, not 
as a constitutional mandate but as a poli- 
tical necessity for parties to sustain their 
personality-based politics. n

 @richiemaha
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Renewable energy, along with affordable battery 
storage, is set to usher in energy democracy in India   
CHANDRA BHUSHAN 

Power to people
ENERGY

WHAT WOULD be the energy scenario in 
India, say 25 years from now? This is 
a scholarly question as well as a 
political enquiry because the answer 

would determine the country’s growth, development 
and environmental sustainability.

But before gazing into the crystal ball, let’s analyse 
some of the emerging trends in the sector. 

In April this year, the tariff of utility-connected 
large solar power projects in India hit a record low of 
`3/kWh. This is same as the average tariff of coal-
based power. In fact, at this tariff, solar plants are 
cheaper than a large number of new and old coal-fired 
power plants in India. In the past six years, the tariff 
of utility-connected solar power in India has reduced 
annually by 20 per cent. The International Renewable 
Energy Agency (irena) says that by 2025 the global 
average cost of energy (or lcoe) of solar photovoltaic 
(PV) system could fall by 59 per cent from the 2015 
levels. Even if the tariff of large solar projects reduces 
by 5 per cent annually in India between now and 2020 
(lower than irena’s prediction), the prices of coal-
based power will start competing with the daytime 
prices of solar power from 2020 onwards. This means 
in 2020, solar plants would be the cheapest source of 
electricity during the daytime.

Wind power tariff also shows a downward trend. 
In the latest auction of 1 gigawatt wind power, the 
tariff hit a record low of  ̀ 3.46/kWh. This is cheaper 
than the power generated from imported coal. By 
2025, the global average cost of onshore wind power 
is projected to fall further by a quarter from the 2015 
levels, making it cheaper than coal-based power.

Now, as if to complement the solar and wind power 
sectors, lithium-ion battery prices have also tanked by 
over 50 per cent since 2010. If the trend continues, the 
global average cost of electricity storage could fall by 
70-80 per cent and reach ̀ 3.0-4.0/kWh by 2025. At 
this cost, utility-scale electricity storage would become 
techno-economically viable, and storage can act as a 
large base load power plant (which generates power to 
satisfy the minimum demand) as well as a peaking 
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power plant (which generally runs when 
there is a high demand). Considering the 
potential of storage in stabilising the grid 
and providing peaking load, the first utility-
scale power storage project of 1.25 MWh is 
being commissioned in Puducherry.

In fact, at such low storage cost, solar 
and wind would be the cheapest sources of 
energy, especially for high-paying consu- 
mers like commercial and industrial users. 

The automobile industry would  use the 
low battery storage cost to its advantage 
and start making electric vehicles. At a time 
when air pollution has emerged as a major 
public health concern worldwide, there is a 
clear techno-economical limit to how much 
pollution can be controlled from internal 
combustion engines, especially in diesel 
vehicles. It’s a matter of time, maybe 10 
years, before e-vehicles become the most 
dominant segment in passenger vehicles.  

The energy efficiency of most domestic 
appliances, including refrigeration and air-
conditioning systems, has improved six to 
10 times in the last 30 years. With the best 
available technology in the global market, 
it is possible to double the efficiency of 
domestic appliances available in India in 
five years. The energy efficiency of buildi- 
ngs can also be improved manifold.

Induction cooking is emerging as the 
safest, cheapest, less polluting and the most 
efficient way of cooking. Today, a family can 
cook by spending ̀ 20/day on electricity. It 
would gain widespread acceptance once 
electricity-to-all becomes a reality.

Going by these trends, we are staring at 
a future where renewable energy, efficient 
technologies and low battery storage cost 

will alter the way we produce and consume 
energy and redesign energy infrastructure. 

Future bright
In the 2040s, renewable energy would be 
the dominant source of energy in India. 
Over 80 per cent of the country’s installed 
capacity would be based on non-fossil fuels. 
Coal- and gas-based power plants would 
still be there, but their roles would be 
limited to providing the balancing power to 
offset the variability of renewable energy.

I say this because when compared with 
a solar or wind power plant, it would be 
expensive to set up a coal power plant post 
2030. India, therefore, would not install 
any new coal power plant after 2030. The 
consumption of coal in the power sector is 
also likely to peak by 2030.

As renewable energy becomes cheaper, 
rich domestic consumers and commercial 
and industrial consumers would start 
moving out of distribution companies, or 
discoms. This will make discoms even 
more unviable. By 2030, they would be 
unbundled into the Distribution Network 
Operator (dno), whose job would be to 
plan, maintain and operate the distribution 
network, and the supplier of electricity, 
which will pay dnos for the use of infra- 
structure. In this arrangement, the consu- 
mers will have a choice to buy electricity 
from whoever they wish. 

Smart grids would become common 
and the distribution network will become 
bi-directional. There will be millions of 
prosumers (producers-consumers) who 
would produce electricity using solar roof- 
tops and feed the excess to the distribution 

grids. Virtual power companies, with no 
asset of their own, would come into being. 
They would collect power generated from 
individual rooftops and renewable power 
plants and sell to other consumers. This will 
be the “Uber model” in the electricity sector. 
Companies would also emerge to install big 
utility-scale electricity storage devices and 
provide electricity to the grid for balancing, 
peaking and even base load requirement. 

Since e-vehicles would be the biggest 
segment of the automobile sector, petrol 
pumps would get transformed into electric 
power charging companies where batteries 
would get charged in less than 10 minutes.

The country would have millions of 
solar houses, which would generate enough 
electricity to meet their energy require- 
ments, including powering vehicles. The 
grid would act only as a backup for millions 
of consumers. It would also be a world of 
Watts, not kilowatts, as highly efficient 
appliances would be the norm. 

But what would happen to the poor—
the 300 million people who don’t have 
access to electricity and the 700 million who 
cook using polluting fuels? Firstly, in 2040 
everyone in India will have access to 
electricity. Secondly, renewable energy 
would be the cheapest source of energy. 
Thirdly, the government would fix higher 
charges for the rich for using the grid and the 
distribution network, and use the money to 
subsidise distribution operations. Lastly, the 
government can continue to provide direct 
subsidies to the poor for certain minimum 
amount of electricity as it does today. So, by 
the 2040s, energy poverty in India would be 
a history. n          @Bh_Chandra

ENERGY 
FOR THE 
FUTURE
1-15 MAY, 
1993
The non-
conventional 
energy sector 
is seen as the 
mainstay 

of the nation’s future power 
requirements and is all set for major 
expansion, following a significant 
infusion of funds.

GONE WITH 
THE WIND
16-30 JUNE, 
1999
When the wind 
energy sector 
was opened to 
private inves-
tors in 1993, 
there was a 

virtual boom. However, after the 
initial rush of activity, promoters 
and investors seem to be taking a 
breather now.

THE 
TRUTH 
ABOUT 
SOLAR 
MISSION
1-15 MARCH, 
2007
One  
company 
gets to

produce a quarter of the 
National Solar Mission’s first 
phase target in violation of 
regulations.
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Climate change will make 
the disease burden more 
complex. Breakthroughs 
may help the affluent,  
but the poor will not 
 have access to even  
basic healthcare
VIBHA VARSHNEY

Plateful  
of pain

HEALTH

OUR HEALTH, 25 years from now, 
would be the sum total of the 
daily impacts of a degrading 
environment on our bodies. 

Triggers such as air pollution, toxins in 
water and food and climate change would 
work synergically. Different permutations 
and combinations of communicable and 
non-communicable diseases would weaken 
our bodies. 

Climate change would possibly be the 
biggest cause for diseases 25 years from 

now. A warmer world would help vectors 
proliferate and expand their territories. 
Deadly new diseases would emerge from 
dried-up forests, piggybacking on animals 
that would have nothing to sustain them 
there. We have no idea what these new 
zoonotic diseases would be and have no 
drugs to treat them. Our inability to deal 
with the Zika epidemic is a rude reminder 
of our helplessness. Even known enemies 
like cholera would spread to newer areas in 
a warmer world and extreme weather ev-
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ents such as sudden rain. Heat strokes wo-
uld become more common. 

There are reports that link climate cha-
nge with mental stress too. Climate change 
and extreme weather events would destroy 
crops, and persistent droughts would dry 
up forestlands, which would have been 
otherwise an alternative source for food-
stuff. This would perpetuate food scarcity. 
As a result, some parts of the world would 
have to deal with chronic malnutrition. 

The food we would be left with would be 
the next big determinant of our health in the 
future. It would be full of obesogenic toxins 
and cancer-causing agrochemicals. Gene-
tically modified (GM) foods that are linked 
with allergies would become more common 
in our markets, despite the fact by that time, 
more data on GM food’s detrimental effects 
would have accumulated— food rich in fat, 
salt and sugar rich foods would lead to 
obesity and increase the risk of diabetes and 
heart ailments. One estimate shows that by 
2020, chronic diseases would account for 
almost three-quarters of all deaths world-
wide. The developing world would suffer 
the most and bear as much as 71 per cent of 
deaths due to ischaemic heart diseases, 75 
per cent of deaths due to strokes and 70 per 
cent of deaths due to diabetes. Developing 
countries would also bear 60 per cent of the 
burden of chronic diseases. In India, num-
ber of people suffering from diabetes is set 
to reach 90 million by 2030, compared to 
50.6 million in 2010. The situation is ex-
pected to worsen by 2042.

Our very lifestyle too would be the rea-
son for diseases. There are problems such 
as Internet addiction, which are bound to 
increase with time. More aging popula-
tions would result in a large number of 
people suffering from  dementia, Alzhei-
mer’s and Parkinson’s diseases. Psycholo-
gical problems, including depression, too 
would be high. Light pollution would dis-
turb our sleep and, in turn, result in many 
chronic diseases. 

While the proportion of communicable 
diseases might go down, the fact that we 
would be in the post-antibiotic era, when 
pathogens would have stopped responding, 
is a cause for concern. Treating simple in-
fections would be difficult. This could mean 
that India and other parts of the world too 

would fail to eliminate diseases such as 
kala-azar, filariasis, leprosy, measles and 
tuberculosis and miss national deadlines 
set by governments. 

The increase in diseases has wide-
ranging public health implications. Would 
our health budgets be enough to deal with 
the increased disease burden? The state 
budgets available suggest otherwise. We are 
already witnessing a trend towards the pri-
vatisation of public healthcare, and private 
healthcare is not likely to be bothered about 
the poor, who would have the least capa-
cities to adapt in a changing world. 

Moreover, it seems we will be unable to 
meet the Sustainable Development Goal 3, 
which says that by 2030, countries would 
have to find ways to ensure healthy lives and 
promote well-being for all of all ages. Goal 
2, which promises to end hunger, achieve 
food security and improve nutrition, se-
ems unattainable.

However, 25 years is also long time 
period for researchers to find ways to deal 
with emerging health problems the world 
would face at that time. But only the 
affluent might have the luxury of bene-
fitting from medical breakthroughs. There 
would be artificial hearts, kidneys and 
lungs to deal with organs damage. 

Road accident victims who lose limbs 
would have the option of bio-prosthetics, 
which outperform the natural body parts. 
Artificial uterus would take care of inferti-
lity issues. Even artificial eyes would be avai-
lable. Diagnostic tests would be performed 
on sweat, instead of blood, and wearable 
sensors would monitor us day and night. 
Surgeries would be less invasive. Perso-
nalised medicines would make life better 
for the sick. We would even find ways to 
deal with the pesky little vectors by using 
fungi and bacteria. 

There could also be a paradigm change 
in the way people take care of their health. 
There are some positive trends in healthy 
eating such as consumption of more fruits 
and vegetables, increased physical activity 
and awareness about pollutants in the 
environment. But personal choices would 
only protect us from limited risk factors 
and global efforts are needed to improve 
the environment, and our health. n

 @vibhavarshney

THE CHILLING 
MESSAGE
1-15 JUNE,1995
The Ebola outbreak has yet 
again driven home the chilling 
message that has been giving 
scientists and doctors across 
the world sleepless nights for 
some time now. Our planet has 
been assaulted by new viruses 
with terrifying regularity in 
recent decades. Most are still 
obscure menaces affecting a 
handful of human beings in 
remote African nations. But as 
they are viral, they are untreat-
able. And HIV has proved that 
if given leeway, a viral scourge 
can descend upon the  
human race like a gigantic  
tidal wave. Ebola is what is 
called the “sleeper”: one chink 
and it is in. It does the genocide 
and then, without warning, goes 
into hiding—no one knows 
where. It hides between  
human outbreaks.

FAT CHANCE
MAY 1-15, 2004
The sugar and food industry 
and their lobbyists have tried to 
discredit the campaign saying 
that any link between obesity 
and diet is bad science.

FROM THE ARCHIVE
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Vertical farms, the successful marriage of agriculture with industry, 
are the farms of the future  

LATHA JISHNU

Strawberry fields 
aren't forever

AGRICULTURE
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THERE IS something about a field, 
green/golden and rich with 
produce, which epitomises the 
romance of farming. With a 

farmer in the frame, it showcases the 
fundamentals of agriculture as we have 
known it for millennia—the interconnecte-
dness of the earth with water, sunlight, 
nitrogen, carbon and energy.  

Many of the fields —and the farmer—
are now disappearing. The shrinking space 
for cultivation, the loss of arable land to 
salinity and other ravages of nature, have 
forced cultivators to look at alternatives 
that have turned conventional farming on 
its head. Instead of the outdoors, it is all 
indoors. Growing in futuristic multi-storey 
greenhouses that jab the sky with their 
arresting architecture are some fruits and a 
range of vegetables. These vertical farms 
thrive without soil, without agri-chemicals 
(no fertilisers or pesticides) and many 
without sunshine at all. It is as far removed 
from traditional farming as imagination or 
current practice allows. 

You could call this the rising future of 
agriculture although that would exclude a 
few experiments that go in the reverse 
direction: underground. Vertical farms, the 
successful marriage of agriculture with 
industry (lighting firms, Silicon Valley), are 
the farms of the future. Their usp is that 
farming can be insulated from the 
capriciousness of nature when a sudden 
downpour or hailstorm can destroy a crop 
or a farmer forever. Total control of the 
environment and the growing process is 
clearly a trend of the future.  Sensors 
monitor everything—temperature, hum-
idity, illumination—and send to cloud 
computing where the data is crunched to 
work out the best regimes for future crops.

And there are tremendous benefits. 
Drastic reduction in water usage (up to 70 
per cent less than traditional cultivation), 
shorter duration crops, the year round, 
immune to weather events; no use of agro-
chemicals (no pesticides, herbicides or 
fertiliser); no need of fossil fuels. Best of all, 
there is no agricultural run-off. For city 
dwellers, this is the agricultural innovation 
that will have a direct impact on their lives. 
Healthy greens will be delivered fresh to 
city markets without leaving a large carbon 

footprint and these greenhouses can be set 
up just about anywhere. In London, 
subterranean space that was once a World 
War II bomb shelter is now growing 20 
types of salad plants that are being sold to 
city eateries. 

In Japan, it was the Fukushima disaster 
that set the country on the vertical 
greenhouse trajectory. The 2011 tsunami 
not only destroyed large tract of its 
farmland but its impact on the nuclear 
power plants released high level of 
radioactivity in the region that rules out 
cultivation in the vicinity. The direct fallout 
of Fukushima is a monstrously large 
greenhouse near Kyoto, reputedly the 
largest vertical farm in the world turning 
out 20,000 head of lettuce, day in, day out.

Dickson Despommier, professor eme-
ritus of public health at Columbia Uni-
versity, who is the innovator of the “vertical 
farm”, recounts the experience of a Florida 
farmer whose over 30 acres (1 acre equals 
0.4 hectare) of strawberry fields were 
destroyed in 1992 by Hurricane Andrew. 
With the compensation he got, the farmer 
decided to build a greenhouse because he 
thought a sturdy one would withstand the 
next storm. That turned out to be the right 
calculation. Besides, the hydroponics he 
deployed to grow strawberries in one acre 
of indoor space was equivalent to that he 
produced on his traditional farm. He has 
allowed nature to reclaim the unused 29 
acres and turn into wetland which, of 
course, is great news for the environment.  

This radical new form of farming will 
spread widely in the decades ahead and 
could be a godsend to Indian farmers. At 
the moment what we have are the low-end 
greenhouses, of the kind that were first 

used a century ago.  
Just as the Green Revolution of the 

1960s changed the contours of agriculture 
with use of more seed varieties, large 
(wasteful) amounts of irrigation and unwise 
applications of fertiliser and pesticide, the 
next revolution will focus on the journey 
back to a more sustainable future: 
farming—doing more with less but on a 
bigger scale and with greater efficiency. As 
agriculture struggles with apocalyptic 
changes in weather, the lethal legacies of the 
industrial model of farming, of devastated 
soils and depleting natural resources, it will 
be looking back at an era when farming was 
not so messed up to find solutions to a future 
riddled with grave anxieties. 

Take a current example. Right now, 
drought is making news across continents. 
California has just emerged from an epic 
five-year drought, the driest season in 1,200 
years according to scientists who used 
paleo-climatic reconstructions to arrive at 
this figure. According to the US Drought 
Monitor, over 95 per cent of California’s 
$43-billion agricultural sector had expe-
rienced severe, extreme, or exceptional 
drought. The water emergency has just been 
lifted and lessons have been learned. 

If one were looking for something 
entirely futuristic in the sci-fi mould, then 
the state’s Central Valley is the place. Here 
farms are almost entirely wired up. 
Moisture sensors planted across the 
almond groves keep tabs on the soil and 
send data to a cloud computing centre 
which analyses it and sends it back to the 
farm’s drip irrigation system. Based on the 
cloud computing analysis, a measured dose 
of water mixed with fertiliser is pumped 
through the system to each tree, alternating 
between one side of the trunk and the other 
for better results. The trees are watered 
more often but the water used is less than 
when the trees were watered weekly under 
the earlier method. 

Some of the sophisticated future is 
already here, with the deployment of aerial 
robotics or drones specially developed for 
agriculture, in combination with satellite 
imaging to zap weeds, harvest fruits at the 
right time or to deliver fertiliser and 
pesticide at prescribed intervals, not just to 
an entire farm running into thousands of 

 THE NEXT 
25 YEARS 

WILL MARK 
THE DECLINE 
AND EASING 
OUT OF GM 

TECHNOLOGY 
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hectares but even to individual plants that 
need extra loving care. 

In India, agriculture is a long way off 
from such a future, although the well-to-do 
farmer in Punjab may be adopting a system 
of new tools combined with sustainable 
practices. These include laser-guided 
tractors that plough his fields with 
precision and digital apps for applying 
inputs and water to improve efficiency. The 
most widespread innovation, if it can be 
called that, in 2017 is the detailed weather 
forecast delivered on mobile phones. 

 Battered, yet ever resourceful, will 
farmers be able to cope with the challenges 
of the next quarter century or will they be 
overwhelmed by the numbers that we face? 
By 2042, the world will have nine billion 
mouths to feed, India alone accounting for 
1.65 billion of those. If we want to avoid 
mass deprivation, that is, malnutrition at 
one end of the scale or outright starvation 
at the other, we need to increase food 
production by 70 per cent. That’s what the 
UN’s Food and Agriculture Organisation 
(fao) estimates. Are genetically modified 
(GM) food crops, whose proponents claim 
will provide higher yields and be able to 
withstand the furies of climate change, the 
solution? 

Far from it. The next 25 years will mark 
the decline and gradual easing out of GM 
technology since public opinion against 
this technology has sharpened despite 
every attempt by the industry to portray 
itself as the saviour of farmers in a climate 
stressed world. Marking the 20th 
anniversary of the global commercial-
isation of biotech crops (1996-2015), the 
lobbying agency International Service for 
the Acquisition of Agri-Biotech Appli-
cations (isaaa) crowed that GM had 
widened its spread from 1.7 million 
hectares to 179.7 million hectares in 2015 
as “the fastest adopted crop technology in 
recent times”. 

But this claim papers over an unco-
mfortable reality. Those 179 million 
hectares account for just 3.7 per cent of the 
world’s total agricultural land. India, the 
largest user of GM cotton worldwide, shed 
1.4 million hectares last year, a drop that 
will pull down the total further.

For more than three decades the GM 

industry has been promising to produce 
plants that would be resistant to the stress 
of drought, heavy metals and salinity, and 
reduce the use of toxic pesticides and even 
fix their own nitrogen. And, of course, 
increase yield. It has not delivered on any of 
these promises.  Only two kinds have been 
developed so far: one for herbicide 
tolerance (85 per cent) so the whole crop 
can be sprayed with glyphosate to kill the 
weeds, and the other for insecticide 
production to contain the toxin of the 
bacteria Bacillus thuringiensis (Bt). 
Golden Rice, which supposedly raises 
vitamin A levels, has been shelved because 
it was never proved to do so. All the while 
resistance to GM has intensified. After 
cultivating GM plants for almost two 
decades, four California counties have 
banned them entirely. So have 38 countries.

It’s unlikely that stress-tolerant GM 
plants will come to the rescue in the next 25 
years. Since 2005, over 1,000 applications 
were approved for field testing such crops. 
Not one is in the market. Scientists believe 
stress tolerance is not a solution to the 
causes of stress. Even the sturdiest plant 
engineered for drought tolerance will not 
survive in soil that’s low in organic matter 
and not able to hold water. It would 
eventually die because using GM to 
overcome the environment will never work 
for long. That’s why noted biotechnologist 
Jack A Heinemann of the University of 
Canterbury calls GM a “distraction from 
investing in real solutions to the problems 
faced by real farmers”.

In the pipeline is something different: 
rna interference (rnai) or gene silencing, 
which is an old technique now being 
applied to agriculture, and a new gene 
editing tool called crispr/Cas9 which is 
basically a programmed set of molecular 
gene scissors. But these technologies could 
already be dead in water since the EU has 
said that they need to go through the same 
regulatory process as GM. 

In 1967 the Beatles sang Strawberry 
Fields Forever. Half a century later, the fields 
are vanishing. A quarter century down the 
line GM crops may also have receded into 
the recesses. n 

@ljishnu
Latha Jishnu is a freelance  journalist

Bt RETREAT
1-15 NOVEMBER, 2016
The early 2000s brought big 
cheer to the cotton farmers 
of India. With the advent of 
genetically modified (GM) seeds 
in 2002, popularly known as 
Bt cotton, the country soon 
emerged as the largest produc-
er of cotton in the world.  Today, 
Bt cotton from multinational 
agribusiness giant Monsanto 
grows in 96 per cent of India’s 
cotton farms. 

But there is bad news for 
the country’s 8 million cotton 
farmers who grow the country’s 
only approved GM crop. Bt cot-
ton is being destroyed by the 
pink bollworm—the same pest 
it was designed to resist—and 
other pests to such an extent 
that cotton farmers across the 
country are exploring alterna-
tive options. It may be time for 
cotton farmers to abandon their 
preferred cash crop. 

SELLING GOD’S 
SECRETS
1-15 OCTOBER, 1993
After 20 years of scepticism, 
increasing sales have finally 
convinced industries that 
genetic engineering holds the 
key to the future.  

FROM THE ARCHIVE

43-45 Latha-Anniversary story 9.indd   45 25/04/17   2:40 PM



Y E A R S

25

46   DOWN TO EARTH 1-15 MAY 2017 downtoearth.org.in 

LANGUAGE

Languages are becoming extinct much faster than 
species. The digital divide can make it worse     

ARCHANA YADAV 

Let's talk

LANGUAGES ARE self-evolving 
systems, so we do not know what 
shape they will take in the future. 
What we do know is that we 

would not be talking in as many tongues as 
today. The rate of language extinction is 
much faster than that of species extinction. 
The most widely shared estimate is that by 
the end of this century, half of the current 
7,000-odd languages will die. A more dire 
estimate says we will lose 90 per cent of the 
languages by then. 

This is humanity fast losing its memory 
and ingenuity. Indigenous communities 
across the world have a detailed knowledge 
of their environments, which is embedded 
in their languages. Scientists are still 
learning to benefit from that. Documented 
scientific knowledge is only a fraction of 
what oral traditions carry. Some of the 
common medicines like aspirin and 
quinine owe their discoveries to traditional 
knowledge. Ethnobiologist Darrell Posey 
had once noted that pharmaceutical 
companies made a profit of US $85 billion 
a year on medicines derived from plants 
first identified by indigenous people for 
their healing properties. 

Yet commercially exploitable knowle- 
dge does not capture the full worth of a 
language. Every language represents an 
alternative culture, a different way of 
seeing the world and relating to it. This 
diversity provides resilience to the human 
race. Today, in a few of the cases where the 
dominant culture is failing, it is forced to 
borrow from these alternatives: person-
hood to save rivers, for instance. It is also 
evident that very little borrowing is 
happening and much is lost in translation.
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In the next 25 years we would be poorer 
by a few hundred languages. These 
language communities, mostly indigenous 
peoples, would have been wiped out or 
assimilated, as is happening all around. 
Even if small languages survive, without 
biodiversity, their richness would not. This 
is what increasing urbanisation would do. 
As cities gobble up villages, ponds, grass- 
lands, wetlands and forests, vocabulary 
describing their plants and animals would 
diminish. When landscapes become mono- 
tonous, so does language.

Besides dominating cultures and 
urbanisation, languages in the coming 
years will face another big hurdle: the 
digital divide. Africa has the highest 
diversity of languages; some 2,000 tongues 
are spoken on this continent. Google 
Translate supports a little over a dozen of 
them. India, another language hot spot, has 
780-850 languages, according to the 
People’s Linguistic Survey of India conduc-
ted under the direction of self-trained 
linguist G N Devy. Google supports a little 
less than a dozen of them. Compare this 
with over 30 languages that Google recog-
nises from Europe, described as a linguistic 
desert. The digital realm would not just 
perpetuate but accentuate the linguistic 
unevenness of the analogue world.

Mathematical linguist András Kornai 
estimates that no more than 5 per cent of 
the living languages will cross over to the 
digital world. With the UN declaring access 
to the Internet a human right, digital com- 
munication is only going to grow. Inability 
to use this space would be an additional 
setback for endangered languages.

Several linguists and community mem-
bers are using these very digital tools to 
rekindle the interest of communities in 
their mother tongue. Chickasaw, an indi- 
genous community in the US, leveraged 
social media to spark interest among youn- 
gsters in learning their ancestral language, 
which was on the verge of extinction. It also 
has an app for learning the Chickasaw 
language. Descendants of hunter-gatherers 
in Nunavat in Canada navigate the web in 
Inuktitut, an endangered language. Spe-
akers of a few other endangered langu- 
ages are successfully using digital platforms 
with active support from Facebook, Google 

and Microsoft. But Kornai is of the view 
that these efforts would not make any 
significant difference.

Devy thinks the digital age poses a 
more fundamental threat to natural langu- 
ages through artificial intelligence that 
mixes past, present and future. “Humans 
today no longer want to remember. Every-
thing is outsourced to an artificial memory 
chip,” he was quoted as saying in Open. “We 
will start thinking like a machine, and move 
towards image-based communication. 
That is why languages are dying rapidly 
around us. Humans want to move outside 
of language, to another phase of evolution 
that will allow us to think of multiple times 
and spaces at the same time.” This, if it 
happens, won’t be in the next 25 years.

What is plausible in the coming quarter 
of a century is a more bilingual world using 
the digital space in more radical ways. One 
way could be many internets. As linguist 
and writer Ross Perlin puts it, “There is no 

reason we cannot have both a single 
Internet and a fantastic diversity of smaller 
internets (or even intranets), communities 
of users with their own digital turf in the 
form of domains, closely linked websites 
and specialized tools and services.” Google 
Translate can act as a bridge between these 
internets.

“Deglobalisation” can spur this trend. 
Linguist K David Harrison, who has trave- 
lled around the world to save endangered 
languages, says, “Collectively, these grass- 
roots and corporate efforts at language 
revitalisation converge on a global trend. I 
predict it will prove to be one of the most 
intriguing social dynamics in coming 
decades. People are rejecting a false choice 
of globalisation—that they must choose to 
give up local tongues to monolingually 
speak a global one.”

Ultimately, only those languages will 
survive whose speakers take pride in it. n

@down2earthindia

16-31 DECEMBER, 2002 
NITIN SETHI

“when metaphors die, ideas 
pass away and a way of think-
ing is buried,” says Sakar Khan. 
He is not a linguist. He is a 
musician. He plays the khamai-
cha—a four-string instrument. 
Somewhere in his eighties, he 
is arguably the most revered of 
the musicians in his tribe—the 
langas of Rajasthan. Reticently 
he shares his feelings, “I see 
today’s generation ignore the 
khamaicha. I can’t help it. Mu-
sic, like language, can provide 
only a metaphor for a way of 
life. When people lose a way of 

life, their language struggles to 
survive.” In a similar vein, lin-
guists remember Tefvik Esenc, 
the last speaker of Ubykh, a 
language once spoken in north-
western Caucasus. Some years 
ago they scampered to his vil-
lage of Haci Osman in Turkey to 
meet him. He had three sons, all 
of them unable to understand 
his tongue, preferring Turkish 
instead. He had decided upon 
his epitaph. “This is the grave 
of Tefvik Esenc. He was the 
last person able to speak the 
language they called Ubykh.” 
He died in 1992. The language 
passed away with him...

Words are biotic
Areas of linguistic plurality 
are also areas of biodiversity 

FROM THE ARCHIVE
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THE ARCTIC

Ravaged by global warming, an ice-free Arctic is going to become  
the next battleground for economic hegemony 

S S JEEVAN 

Polarising  
the polar

TWENTY-FIVE years from now, if 
you were to run a Google search to 
find news results about the Arctic 
region this is what you are likely to 

find: it will be raining, not snowing!
Yes. There will be unprecedented high 

precipitation, which would turn the white 
landscape into green. Instead of ice reflec-
ting sunlight, sunlight would  penetrate the 
melting ice and enable phytoplankton colo-
nies to thrive under icy waters, making them 
unavailable to sea creatures that depend on 
them for food.

That’s not all. Permafrost—frozen soil—
would have taken over the entire natural ter-
rain; changes in vegetation would be relea-

sing even more greenhouses gases in the 
atmosphere; and, shifts in snow and ocean 
water distribution would be causing catas-
trophic changes in the global weather sys-
tems. Parasites and diseases hidden deep 
inside the Arctic snow for centuries would 
be infecting human populations. 

Because the Arctic will be crowded—
people, infrastructure, housing colonies, 
offices and hotels would occupy snow clea-
red lands. Even the Arctic Ocean will be ice 
free, and so will be the lands surrounding it. 
Oil and gas companies—some of whom have 
already set up shops there—would be dig-
ging to extract the estimated 90 billion 
barrels of oil, 47.3 trillion cubic metres of 

natural gas and many precious minerals. 
The region would also be buzzing with 

ships, as a new Northern sea route would be 
transporting more goods across the globe, 
cheaper and quicker, than the present route 
through the Suez Canal. And forget space 
and moon travel, the Arctic would be among 
the hottest holiday destinations, offering hi-
therto unseen sights to tourists. Already, pa-
ckage tours are available on the net.

Meltdown challenge
Forget what will happen beyond 2040, the 
region is already at a tipping point. That’s 
what latest scientific reports are establish-
ing. Carbon dioxide concentrations are at 
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record levels, 400 parts per million. The vast 
floating sea ice is rotten; the melting season 
has extended by 30-40 days than the ave-
rage; and, with every passing year, snow co-
ver is declining rapidly. In June, 2016, it 
dropped by 18 per cent since 1979.  

The repercussions are unimaginable. If 
all the ice in Greenland were to melt, global 
sea levels will rise by about 7 metres. This ra-
pid melting of the ice caps would not just 
submerge many small island nations, but 
would cause climate disruption as far as in 
the Indian Ocean, disrupting wind and cur-
rent patterns, while playing havoc with the 
monsoon timing in India. 

Project Clamer, a collaboration of 17 
institutes in 10 European countries, says the 
meltdown will result in unprecedented 
freshwater being released—it could flush out 
the Arctic Ocean waters into the Atlantic. 
This would not only impact global and local 
weather and cause unparalleled damage to 
coastal communities, but will also affect the 
salinity of ocean waters threatening the very 
existence of several marine species.

Slippery response
But the irony cannot be missed. While the 
Arctic region is physically presenting a dark 
trailer of climate change, the world’s respon-
se has been economic, not ecological. Let’s 
take a look at what’s on the table.

To begin with, new trading alliances and 
partnerships are being forged by the Arctic 
countries—usa, Russia, Finland, Sweden, 
Norway, Iceland, Canada and Denmark 
(Greenland). These countries have made 
grand plans to exploit the fallout of global 
warming: by investing in business in a 
fragile region. Some countries have even 
dumped their own earlier stated positions. 
US President Donald Trump is planning to 

issue an executive order to start drilling in 
the Arctic, going against former president 
Barack Obama’s ban. Even China, which is 
not an Arctic country, is forging partnerships 
with Arctic countries for exploitation. In 
April this year, the presidents of China and 
Finland laid the blueprint for a range of 
business ventures in the Arctic. Similarly, 
Russia and Norway have buried their age-
old boundary dispute and strengthened 
their military partnership in the region. 

India too is not far behind. In March this 
year, Oil and Natural Gas Corporation 
(ongc) and Russia’s Gazprom Neft signed a 
pact to explore a hydrocarbon production 
project. In fact, Neft has already produced 
100 million barrels of oil at one of its four oil 
wells in the Arctic. Oil major Shell too has 
spent over US $6 billion in drilling oper-
ations. Russia plans to produce 10 million 
barrels of oil per day by 2020. Canada has 49 
oil and gas fields, and is planning to extract 
rare earth materials. But none of these coun-
tries or companies has put in place a precau-
tionary plan in case of an oil spill. Moreover, 
many countries are building ports in the re-
gion to speed up transportation. 

To pay lip service to the environment, 
some countries, including Canada, are plan-
ning to build renewable energy projects to 
reduce the Arctic’s high dependence on 
diesel for energy use. Researchers are also 
constructing energy efficient housing mo-
dels as the population is set to increase mani-
fold. Though the actions of the rich countries 
are unforgivable, even global bodies have 
failed to take note—unesco has not listed 
even a single World Heritage site in the 
Arctic. It is a pity that a window to under-
stand the impacts of climate change is being 
broken to open an ecologically unsustainable 
economic door. n    @down2earthindia

WHEN THE ICE MELTS
16-31 DECEMBER, 2012
The Arctic has found its way to 
the centre of the issues which will 
challenge and define our world in 
the 21st century: energy secu-
rity and the struggle for natural 
resources, climate change and 
its uncertain speed and conse-
quences, the return of great power 
competition and the remaking of 
global trade patterns. 

We know the Arctic is warm-
ing much faster than other parts 
of the globe. What we do not 
know yet and what is crucially 
important for us to understand, 
is how much the warming of the 
Arctic may itself accelerate global 
climate change.

THE ARCTIC RUSH
16-31 MAY, 2012
The global warming-ravaged 
Arctic is somewhat different. It 
provides a refuge for an interest-
ing cross-section of the world: 
many individuals and cultures 
on the fringes have gravitated to 
the Arctic. The region is in many 
ways akin to the early US—a 
melting pot bringing together 
people seeking an identity. The 
laws are loose and there are 
enough marginalised people 
willing to rough it out for a better 
future, a brave new world.

FROM THE ARCHIVE
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India's waste will double in the next 25 years. If we are to avoid 
drowning in garbage, adopting zero waste management is a must  

SHIBU K NAIR

Target zero

INDIA HAS a population of 1.25 billion 
and generates 47 million tonnes of 
waste per year. This means less than 
100 g of waste per person per day. In 

comparison, the figure for the US, one of the 
most developed nations, is a huge 2.17 kg.

Despite producing only a fraction of 
what the US generates, why are we unable 
to manage it? The problem has more to do 
with governance, institutions and infrastru- 
cture, than anything else. According to the 
Central Pollution Control Board, 91 per cent 
of waste produced in urban India gets 
collected, but only 27 per cent is treated; the 
remaining 73 per cent is disposed of in 
dump yards. As far as rural India is concer- 
ned, waste collection is still a dream. The 

US, on the other hand, recovers 34 per cent 
of its total waste through composting and 
recycling; the rest is disposed of  in landfills 
or sent for incineration. In fact, it enacted 
the Resource Recovery and Conservation 
Act to govern its waste management way 
back in 1976—some 24 years before India 
for the first time framed the Rules of Solid 
Waste Management, the implementation of 
which leaves a lot to be desired.

Unlike India, the US has legal frame- 
works to implement extended producer 
responsibility (or epr, so that companies 
that produce packaging or products ensure 
that the products are properly disposed of 
when they reach the end of their life), packa- 
ging regulations and buyback schemes. 

Twenty-five years from now, with 1.6 
billion people, India will be the largest 
nation in terms of population. Estimates 
show that the quantity of waste may get 
doubled; but still the waste generated will be 
far less than what America generates now. 
Being one of the largest markets in the 
world, the fast-moving consumer goods 
segment can witness a boom, and managing 
the packaging discards is going to be a real 
challenge. Currently, India generates about 
5.5 million tonnes of plastic waste annually. 
There may be a more-than-proportionate 
rise in plastics and paper waste in the next 25 
years. The recently concluded World 
Economic Forum showed its concern over 
plastics in the marine environment, which 
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poses both environmental and economic 
threat. Estimates show that about 95 per 
cent of $80-120 million worth plastic 
packaging used worldwide is lost every year. 
And by 2050, the oceans are likely to contain 
more plastics than fish by weight. There is a 
growing demand to change packaging 
materials and product delivery systems. This 
requires innovation of zero-waste strategies 
at the global policy level. Having a long 
coastline, India too will be impacted by 
marine pollution. If it is to succeed in 
handling its garbage, zero waste is the  key.

Zero waste is a paradigm shift in the 
approach to waste management. It is 
ethical, efficient and an economical 
resource-use to ensure environmental 
health. It includes epr, resource recovery 
(extraction of economically usable mater-
ials and ecologically viable energy from 
wastes) and conservation.

In 2016, India revised its Solid Waste 
Management Rules, and these now have 
some elements of zero-waste management. 
They provide for segregation of garbage  
at source, decentralised management of 
discards, resource recovery and initiatives to 
bring waste-pickers into the mainstream for 
better collection and recycling. The Plastic 
Waste Management Rules, 2016, and 
E-Waste Management Rules, 2016, also 
provide for epr. These rules provide some 
tools for governments and communities that 
want to adopt zero-waste systems.

Segregated collection of waste will 
result in recovery of more than 50 per cent 
of organic waste and at least 50 per cent of 
rest of the waste. If this can be achieved, 
India will have a 75 per cent of recovery 
rate. It is doable. epr provisions, if properly 
implemented, will eliminate a large volume 
of problem materials. Recovery of electro-
nic and hazardous waste will also help in 
overcoming the current crisis.

The current trend, though, is a bit 
disappointing where decision makers yield 
to the luring business of projects that 
convert waste to energy or centralised 
municipal waste incineration. These are 
becoming multibillion dollar businesses, 
with a huge scope for corruption. 

Civil society groups, organisations and 
individuals who fight for a toxic-free world 
and environmental justice are trying hard to 
slow down the process towards centralisation 

and privatisation of waste management. 
Some in India have been successful in 
creating pilot models towards zero waste. 

 
Worth emulating
In 2000, when Thanal, a Kerala-based 
non-profit, launched the first zero waste 
pilot project of the country in Kovalam, the 
idea was considered utopian and/or 
impractical. But in 2007 the project was 
featured as a model in the state govern-
ment’s Zero Waste Policy document. The 
Alappuzha municipality has also shown 
how easy decentralised composting faci-
lities can be.

Thiruvananthapuram too adopted zero 
waste principles of decentralised and 
source-level disposal of organic waste, 
resource recovery and green protocol in 
2014. The city ranked in top 10 cleanest 
cities in India in 2015 and was the only one 
that did not have a centralised solid waste 
management system. In fact, Kerala was 
the first state to launch a zero waste policy 
in the country in 2007. In 2016, the policy 
was expanded to include water conserva-
tion and organic farming through Haritha 
Keralam Mission. 

In the past two decades, India has also 
seen some bold efforts by local governments 
to control the menace of plastic. It began 
with Goa banning carry bags of less than 
100 microns. Delhi and Chandigarh also 
banned disposable plastic carry bags and 
non-woven poly propylene bags. In 2016,  
Sikkim declared itself an organic state and 
imposed a blanket ban on not just plastic 
carry bags but all plastic disposable 
products in parts of the state. Recently, 
Thiruvananthapuram also banned the use  
of disposable plastic products. The success 
stories of integration of the informal sector 
and waste-pickers with recovery facilities 
in Mumbai, Pune and Bengaluru have led 
to similar projects in other cities. 

But we need more such initiatives to 
meet the Sustainable Development Goals, 
for food safety and for the success of 
programmes to combat climate change. 
The role of civil society groups will be 
pivotal in the process. n

Shibu K Nair is the programme director of 
Zero Waste at Thanal, a non-profit based in 
Thiruvananthapuram, Kerala 

TOXIC WASTE: WHO 
CARES WHERE IT’S 
DUMPED?
15-30 JUNE, 1994
The rapid growth of the 
Indian chemical industry has 
resulted in gigantic quantities 
of harmful byproducts being 
dumped irresponsibly.

GARBAGE: YOUR 
PROBLEM
15-31 JANUARY, 2000
There is just too much of 
it. And all of us contribute 
liberally every day. But what 
if the ragpicker doesn’t come 
one day?...The estimated 30 
million tonnes of solid waste 
produced in urban India each 
year is creating mountains of 
problems. While most of us 
look the other way, several 
non-profits are showing ways 
to handle the problem. They 
are coming up with solutions 
that have eluded our policy-
makers for decades. There is 
one element common to all 
the novel approaches: gar-
bage is seen not as a problem 
but as a resource. And this 
involves a change in the ur-
ban Indian mindset. Down To 
Earth looks at what it takes to 
think garbage. 

FROM THE ARCHIVE
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From an object of desire, cars will turn into an asset  
of shared mobility  

ANUMITA ROYCHOWDHURY

In my city,  
without my car

MOBILITY
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CAR IS  one modern gizmo that has 
powerfully changed the shape of 
cities and architecture of build-
ings since its invention. Without 

the car we would still be designing walkable 
cities like Chandni Chowk  in Delhi and 
constructing buildings without space to 
park cars. Only cars allow cities to sprawl, 
and roads to widen to push out walkers, 
cyclists and public transport users. This 
transmutation is locking in enormous 
pollution, carbon and energy guzzling in 
the infrastructure. 

But cars shaping our lives is not an inev-
itable destiny which runs the politics around 
our transport infrastructure and fiscal sops. 
There are already signs of a big disruption 
in car-based auto mobility in the future. 

Over the next 25 years cars for person-
al use will become increasingly unattrac-
tive. All recent transport sector policies in 
India, from smart cities to Delhi deconges-
tion plan, advocating designing of cities 
and roads for people and not for vehicles, 
need not be glib talk. Even hard numbers 
from McKinsey show that overall car sales 
will grow globally but the annual growth 
rate will drop from 3.6 per cent over the 
past five years to 2 per cent by 2030. What’s 
going on? 

The car itself is transforming from an 
object of personal possession to an asset of 
new and shared mobility services. In future, 
people might not own a car personally but 
use it as and when needed—like the Ola-
Uber phenomenon. Already the global car 
industry is looking at business models 
beyond traditional car sales to meet on-
demand and integrated mobility services. 
The car itself is becoming a well-connected 
digitised data centre linked to a large 
mobility network. According to forecasts, 
car numbers on road will decline, but the 
industry will reinvent to sell large fleets and 
replacement fleets for shared mobility. 
Smart public transport, including intell-
igent buses, will be built to scale. 

The changing attitude of young consu-
mers is another factor that will lead to 
disruption in car-based auto mobility of the 
future. Already surveys in the US,  Japan 
and London have shown a drop in driving 
licence numbers in the age group of 16 to 24. 
A growing number of people are shunning 
car ownership. The sense of individual 

freedom and liberty that have glorified cars 
is losing the sheen and smart connectivity 
through the Internet and flexibility in 
choosing affordable mobility solutions are 
becoming more attractive. Cars are losing 
out to smarter travel choices. In Delhi we 
have found that most riders of shared buses 
are professionals and car users. 

An even bigger disruption in this 
pollution- and climate-challenged world is 
the wisdom of having less car-dependant 
cities. This idea might seem utopian today 
but it is shaping into reality. Consider these 
facts: Oslo will ban cars from city centre 
permanently from 2019; Madrid has 
already banned cars on 24 busy roads; big 
Chinese cities and Singapore have capped 
car sales; London will ban diesel cars from 
2020 and Athens from 2025. 

More cities are taking restrictive steps. 
Hamburg is building green cycling ways in 
40 per cent of urban area; Copenhagen is 
aiming for 500 km of cycle track; Paris is 
restricting cars in the core areas; and even 
New York is pedestrianising main streets.  
The idea can only grow bigger and become 
irreversible in 25 years. 

There are now quite a few car-free hou-
sing development schemes in Europe that 
prioritise pedestrians and public transport 

and do not allow parking. The idea of car-
free living for eco-friendly urban life is 
becoming a marketing success especially in 
the UK and Germany. There is a radical 
shift in city planning to bring everyone 
closer and reduce travel distances and 
travel time. 

Health worries will only push this 
agenda stronger. The US-based National 
Bureau of Economic Research has found a 
13 per cent increase in obesity among those 
living in suburbs and dependant on cars. 
Boston University School of Public Health 
found that the risk of being obese in the US 
increased by 0.2-0.5 per cent for each one-
point rise in the urban sprawl index.  
Singapore with stronger car restraints has 
a lower obesity rate than the western 
countries. To this is added the large number 
of deaths and illness from air pollution. 

These worries are not only changing 
the choices of commute but also of cars. 
With emission standards becoming more 
stringent and enforcement more rigorous, 
small diesel cars will begin to disappear. 
Internal combustion engine will take a 
beating and electric mobility, especially for 
public transport, will take off. Even fuel 
cells can become a possibility for long 
highway driving. The industry will inno-
vate more on features of cars for shared 
mobility. Even shared, autonomous self-
driving car service can take people around. 
A lot will be possible without the need for 
more roads.  

This change can be quicker in India, 
even though confronting middle class 
aspiration for dream cars looks difficult 
today. Most of our people have not moved 
to cars yet. Invest in the glamour of non-car 
commute and the value of public space. Our 
policymakers must believe in their own 
policies on walking, cycling, public trans-
port and compact city design. These are 
consistent with the global policy trend that 
is adverse to promotion of auto-mobility 
with more roads, downgrading of public 
transport, and subsidy for cars. India, 
which is known for its historic car-free 
Matheran town, is witnessing shaping up 
of public spaces for people and sharper 
voices demanding non-car commute.  The 
world will go past “peak car”. It is time to 
shorten the fuse to leapfrog to the big 
disruptive idea. n    @AnumitaRoychowd 

GLOBAL CAR 
INDUSTRY 

IS LOOKING 
AT BUSINESS 

MODELS BEYOND 
TRADITIONAL 

CAR SALES  
TO MEET  

ON-DEMAND 
AND 

INTEGRATED 
MOBILITY 
SERVICES  
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india cities need to put the brakes. 
But how? “Think of what London 
and Singapore did before graduating 
to sophisticated restraints,” said Paul 
Barter of Singapore National Univer-
sity. Singapore slapped high taxes on 
new cars and annual taxes on cars 
in use. It could be 160 per cent of the 
market value of the car.

London limited the parking sup-
ply in Central London and allowed 
market forces to decide the parking 
price. This made travel to city centre 
expensive. These approaches along 
with the public transport expansion 
made a difference.

Parking restraints top the list as 
the car restraint measure globally. 
This is also seen as a precursor to 
area charging—pay higher parking in 
targeted areas. But parking charges 

are the lowest in India. Seoul,  Tokyo 
and Hong Kong have the highest 
parking charges.

“The effect of parking restraints is 
most dramatic in Hong Kong and To-
kyo. They have clubbed limited park-
ing supply with high parking rates,” 
said Barter. Tokyo has 350 cars per 
1,000 people—one of the highest car 
ownerships in Asia. But it provides 
less than 0.5 parking slots per 100 sq 
metre in commercial buildings—less 
than Delhi. Hong Kong too provides 

about 0.5 per 100 sq metres. In Hong 
Kong residential parking can cost 
US $300 per month (Rs13,850). But 
Indian cities continue to focus on 
parking requirements.

Delhi is developing its parking 
policy and needs to integrate the re-
straint principles. “Non-availability of 
parking is one of the strongest deter-
minants for use of public transport,” 
said Dinesh Mohan of IIT Delhi. 

Are Delhi and other Indian cities 
ready for congestion pricing?

Unlock the grid 
Cities all over the world are 
checking car population to 
free their road space. Where  
is India headed?

SMALL CAR 
REVOLUTION 

1-15 OCTOBER, 
2007
The ultra-cheap 
small cars in 
the pipeline 
will tilt the 
skewed balance 
against public 
transport and 
two-wheelers 

irretrievably. The result will be an 
urban congestion nightmare.  

HOW CARCINOGENIC IS 
YOUR CAR?

1-15 MAY, 
2000
Cars cause 
cancer. Scien-
tists can even 
measure their 
cancer potency 
levels. The  
so-called cancer 
potency index 

has emerged as an important tool for 
risk assessment the world over. 

SPACE JAM
16-31 MAY, 2007

Private 
vehicles are 
clogging city 
streets, as 
they grow at 
a frightening 
pace. Hidden 
subsidies help 
park them on 
scarce public 

land and contribute to a problem 
that is assuming crisis proportions.

FROM THE ARCHIVE
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Contests over water are set to increase, intensify   
K J JOY AND SHRUTI VISPUTE  

A tool to settle 
scores 

WATER

WHAT WILL  the world look 
like in the next quarter of a 
century? What role would 
water play especially in 

terms of global conflicts? Though it is 
rather difficult to predict or provide precise 
answers to these questions, we think three 
factors would play a decisive role—globally 
and also within countries and regions. 
These three factors are: climate change-
induced uncertainty, increasing urbani-
sation and industrialisation, and a more 
conservative political system. 

All the three factors have implications 
for water—how much water we would have, 
how much we would use, how water would 
move from one use to the other or from one 

region to another, how it would impact the 
water that comes back from the uses as 
“return flows” and water quality, and, finally, 
how all these would either exacerbate or give 
rise to new conflicts.     

A more uncertain world
The world is moving to increasing unce-
rtainties and climate change is the single 
most important factor for this. Extreme 
weather events resulting in increasing 
droughts and floods is a sign of this. 
Climate predictions indicate that most 
countries are heading for water scarcity of 
varying degrees. Stationarity, long-term 
averages and predictions about river flows 
and water availability—the basis of most 

transboundary river-sharing—may not 
work any longer. 

Only 2 per cent of our total water is 
freshwater and only a fraction of this is 
utilisable. Climate change, especially global 
warming, will keep impacting the availa-
bility of freshwater in the world. Melting of 
glaciers because of global warming will 
suddenly increase the flows of some rivers 
or storage of glacier lakes causing flash 
floods. Warming also increases evapo-
ration of water from larger water bodies like 
lakes making surrounding regions dryer 
every year. This has serious implications for 
the availability of freshwater in the future 
which will make access to freshwater even 
more competitive.
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The World Resource Institute (wri) has 
come up with a map that captures country-
wise water scarcity scenario. wri found that 
33 countries face extremely high water 
stress in 2040. Chile, Estonia, Namibia and 
Botswana could face an especially signifi-
cant increase in water stress by 2040. This 
would increase the vulnerability in these 
countries across sectors such as industry, 
agriculture and, more importantly, liveli-
hood needs of communities.

Geo-political relations are going 
through a transitional shift in the world. 
Wherever water resources such as rivers or 
lakes are transboundary in nature, the 
nation states that have stakes over these 
resources are coming into conflict to 
protect their rights. Though historically 
downstream countries/states, especially 
delta regions, started appropriating water 
much earlier as compared to the upstream 
countries/states, the upstream countries/
states have also started developing the 
water resources in their territory using 
locational advantages. Until these upstr-
eam and downstream countries form 
cooperative alliances and have a dialogue 
instead of disputes, there is no way that 
conflict situations over water can be 
handled without violence. 

Water also plays a strategic role in West 
Asian countries which are already water- 
stressed and the region will further face 
water scarcity. It is predicted that future of 
the already volatile region will be challe-
nging. Similarly, in the conflict-prone 
zones of Syria, water scarcity and droughts 
will add to the problems faced by the war-
ridden country.

A more urbanised world
Current demographic shifts indicate that 
we would have a more urbanised world over 
the next 25 years.  Already more than half 
of the world’s population lives in big cities 
and the number is increasing since more 
people keep moving to the cities. Coupled 
with this is the trend towards increasing 
industrialisation, especially in the develop-
ing countries, because industrialisation is 
the route being promoted for higher 
economic growth. China and India, the two 
most populous countries, are leading this 
trajectory of “development”. 

But urbanisation and industrialisation 
have implications not only for total water 
use, but also for inter-sectoral use, because 
it is likely that more and more water would 
move from rural to urban and from agri-
culture to urban domestic and industrial 
water uses. Also, it has implications for the 
“return flows” these uses generate in terms 
of both quantity and quality. Such shifts in 
water allocations and use would have 
implications for the livelihoods of people.  

Rapid growth in populations will lead 
to increasing consumption of water 
resources for industrial use and for basic 
human requirements. The limited resou-
rces and increasing demand have already 
led to contestation, conflicts, and challe-
nges over local water management mecha-
nisms. The large-scale migration to cities 
creates pressure on the available water 
resources, and in the absence of economic 
resources this migrated population ends up 
in slums. Population displaced to make way 
for large development projects and without 
any compensation by the government also 
resides in slums losing their indigenous, 
rural identity and free access to resources. 
These growing urban slums also pose a 
challenge to water governance in terms of 
providing access to clean water to the slum 
dwellers. Women’s struggles for access to 
clean and safe water in Korail, one of the 
largest slums in Dhaka, Bangladesh, is one 

such example where the water stress and 
privatisation created contestations over 
scarce resources. This is also true in case of 
cities like Mumbai in India which have 
implemented a neo-liberal development 
agenda of increased commercialisation of 
basic services, endangering the access of 
people in slum areas to clean water.

Urban areas in developed and develop-
ing worlds are extremely water-intensive. 
Rapid industrial growth and increase in 
urban population compel metropolitan 
governance to reduce stress by encroaching 
upon peri-urban areas. This often results in 
a conflict of interests over the use of water. 
In the process of expansion of cities, peri-
urban areas lose their traditional agrarian 
identity without acquiring an urban 
identity; they lose their traditional liveli-
hood options without getting the benefits 
of urban infrastructure. The literature on 
urban water governance or the water-
power nexus does not mention the peri-
urban areas in the cities. Peri-urban areas 
have some distinct issues about water and 
power circulation. In cities like Chennai in 
India, the water crisis is reduced through 
water supply in tankers from the peri-
urban areas. These tankers are filled with 
groundwater which was initially used for 
agrarian activities. The people from peri-
urban areas have no voice to resist this 
water “circulation” which adversely affects 
their livelihood.

This could sharpen inter-sectoral 
conflicts. This would be more pronounced 
in the developing world, and in India this is 
already visible.   

A more conservative world
Political developments the world over and 
the election results in recent times indicate 
that we are moving towards a more 
conservative and right-leaning political 
system. Historically, ruling regimes have 
used “nationalism/patriotism” as a major 
plank to evoke popular sentiments to tide 
over economic and other internal crises  
and also get legitimacy for their agenda.  
In many parts of the world—as in the  
case of the US, India and Britain—this  
is happening and neo-liberal economic 
agenda and nationalism are pushed 
together. There would be increased thrust 

RIGHT-WING 
REGIMES 

ACROSS THE 
WORLD WOULD 

REDUCE THE 
SPACE FOR 
DEFENDING 

THE RIGHT TO 
WATER FOR THE 
MARGINALISED
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on commodification of natural resources, 
including water, by using pricing as a 
mechanism for both allocation and 
recovery of investments and to generate 
surpluses. More and more people might get 
priced out of water services and mega 
infrastructural projects. The right-wing 
regimes thriving across the world would 
reduce the space for defending right to 
water for marginalised communities. We 
can see that protests and resistances are 
already being suppressed in India. 
Everything would be justified in the name 
of nationalism and patriotism.  This would 
lead to tensions and conflicts, or exacerbate 
existing geo-political tensions (both 
bilateral and regional)—water would be 
used to settle scores. In many cases, water 
scarcity develops in regions where geo-
political tensions and history of animosity 
exits. West Asia is a case in point where 
water and other geo-political factors have 
always worked in tandem to create situ-
ations of conflicts and wars. Some of the 
recent statements of the political leaders 
indicate this: “Blood and water cannot flow 
together,” said Prime Minister Narendra 
Modi in the context of the Indus Water 
Treaty between India and Pakistan, as 
tensions between the two countries 
escalated recently. The pronouncements of 
the US President Donald Trump about 
climate change in general and water in 
particular are a cause of concern for its 
neighbours, especially Canada. 

We conclude by arguing that water is 
going to be an important factor in global 
conflicts. But doomsday predictions will 
fortunately not materialise. Instead, there 
would be more conflicts/tensions regional-
ly or bilaterally between riparian countries 
over sharing because water would be used 
to settle other conflicts and tensions. There 
would also be conflicts and tensions within 
countries (between states and regions) be-
cause of neo-liberal policies, urbanisation 
and industrialisation and increasing scar-
city to name a few. n 
 

K J Joy is senior fellow with the Society  
for Promoting Participative Ecosystem  
Management, Pune, and Shruti Vispute  
is a PhD fellow, School of Geography, 
University of Leeds, UK    

Apt arrangers
Can modern India take a page or two 
out of the traditional water manager’s 
unwritten manual on settling disputes? 

DEATH OF THE 
INDUS DELTA
16-30 JUNE, 1992
Starved of fresh water 
and no longer able to 
withstand the encroach-
ing Arabian Sea, the Indus 
is dying a slow death. The 
destruction of the delta 
is a direct consequence 
of the dams and barrages 
built higher up on the 
river. These have diverted 
the river’s water into areas 
that were earlier rainfed, 
drastically reducing the 
quantity of water flowing 
into the deltaic channels.      

WATER WEALTH
1-15 MARCH, 1997 
Using unique modes and 
basic engineering skills, 
our traditional water 
harvesting structures 
demonstrate the people’s 
ingenuity at its best. 

16-31 OCTOBER, 2003 
SUTAPA GHOSH, J SARAVANAN, 
RAMYA VISHWANATH AND RICHARD 
MAHAPATRA

in traditional water management, 
innovative arrangements ensure equita-
ble distribution of water. Such arrange-
ments are democratically implemented: 
the gram sabhas or farmer committees 
usually approve these plans publicly. 
The traditional managers play the role 
of a tribunal authority.

In Almora district, two villages share 
irrigation water in rotation. Upstream 
Ladyura and downstream Beyala used 
to have lots of conflicts over water-
sharing. In 1944, the high court ordered 
that Ladyura would get water from 
sunrise to sunset and Beyala would get 
water throughout the night. But Beyala 
complained that during summer, Lady-
ura got more water because the days 
were longer. Later, the villages reached 
a decision with a water manager’s help: 
these two villages have now settled on 
a 12-hour rotational sharing of water. 
Bayala gets the water from 5 pm to 5 
am; after this, comes Ladyura’s turn.

The job of chowkidar Diwan Singh of 
Beyala is to acquire water from Ladyura 
by requesting farmers to block field 
outlets and let water flow downstream. 
Residents have formed co-operative 
farming system where each farmer 
owns land. Shib Singh Negi, Ladyura’s 
chowkidar, says the system has been in 
place since 1952, when the gram sabha 
formed an irrigation committee and 
handed over the task to the manager.

FROM THE ARCHIVE
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Taste in 
our DNA 

LIFESTYLE W HAT WILL we be eating 25 years hence? Asking 
this is not merely self-indulgent crystal ball-
gazing but a matter of serious concern. We are 
what we eat; our survival and good health 

depends on food. Besides, processed and packaged foods are  
“big business” globally, inextricably entwined with non-
traditional security and cultural imperialism. Technological 
advances of varying magnitudes are dramatically transfor- 
ming what we eat and the way we eat, live and die. With bleeding 
edge technologies fast becoming part of the production and 
processing of food, terms like “terminator seeds” and “molecular 
cuisine” have entered common parlance. And today, none of us 
in the realm of food can afford to hum Que Sera, Sera (Whatever 
will be, will be)! 

Lifestyle diseases like diabetes, blood pressure, coronary 
disorders and certain cancers are all closely related to the type of 
food consumed. In fact, lack of nutritious food results in impaired 
immunity, which makes one vulnerable to communicable 
diseases, both fatal and debilitating. But today’s youth faces the 
complex challenge of choosing the right food or food product.

A walk through malls and department stores in metros and 
mini-metros gives one the impression that the “age of plenty” 

has arrived. Shelves spilling over with imported fruits, exotic 
vegetables, fish from distant seas and dairy products, each 

with a special taste, are a feast for the eyes. Then there is 
a mind-boggling array of convenience products—

“heat and eat” curries, “one dish meals”, “pickles 
and preserves”, cakes and bakes, frozen 
desserts, chocolates and cheeses, and, not to 
forget, the healthy organic produce.

  It’s not that these phenomena are confined 
to big cities or affluent sections of society. They 

have a steady trickle-down effect. Clever 
advertisements have over the years 

succeeded in positioning many food 
items as “aspirational” with “trendy 
taste for the generation-next”. Burgers 
and Pizzas donning a desi garb can be 

encountered at ubiquitous roadside 
kiosks, pushcarts and hole-in-the-wall 
eateries, even in small towns. Homemade 
snacks, sweets, sherbats, pickles and 

preserves are all but vanquished by the mass-
produced bottled or Tetra-packed stuff. 
      But this does not mean that people are 

blindly embracing packaged and convenience 
foods. There are many, particularly the young, 
who are becoming increasingly health-
conscious. They wish to eat sensibly, seasonably 

and enjoy slow cooking at home, preparing 
everyday food with fresh ingredients uncontaminated 

with toxic additives—flavours, colours and synthetic 
preservatives. Parents are also increasingly becoming con-
cerned about nutritional requirements of growing children. 

That's what will dominate our food 
choices. But will we choose wisely?  

PUSHPESH PANT 
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Schools and work places are under pressure 
to junk the junk food. 

If this consciousness spreads across the 
country then there is not much to worry 
about. The country’s youth that comprises 
more than half the 1.25 billion population, 
will enter their middle age in the pink of 
health and their parents will grow into 
being senior citizens who are able to look 
after themselves and smile serenely at the 
sunset. The great variety of regional and 
ethnic cuisines in the subcontinent will 
continue to tickle the palate and proliferate 
across the length and breadth of India.

Improvements in infrastructure will, in 
all likelihood, encourage economies of scale 
and make the healthy organic produce 
affordable. The fascination with exotic 
food—Norwegian Salmon, Australian 
Lamb, Californian Prunes, Belgian Choco- 
lates, and many more—will most probably 
fade, and finally, efforts at promoting 
“fusion” will be given up. 

This writer believes that ultimately the 
taste in our dna will dominate our choices 
in matters of food. After all, the biggest 
names in the international food industry 
have made compromises to gain a foothold 
in the Indian market. This is illustrated by 
the evolution of alu tikki burgers, paneer 
wraps and navaratri pizzas with kuttu atta 
(buckwheat flour). 

Confluence of tastes and adoption of 
ingredients and cooking techniques have 
shaped our cuisines. This process, if not 
deliberately interrupted, will continue in 
the coming decades and, after a quarter- 
century, we may be regaled by the offsprings 
of culinary love marriages like paneer dosa, 
kurkuri idli chaat or tandoori phool.  

What is heartening is the revival of 
millets, commitment to cutting down fats, 
resistance to refined sugar, aversion to salt 
and increasing awareness of dangers 
lurking in transfats. Those who can afford 
to spend the extra rupee are happy to flaunt 
their addiction to artisanal food products. 

However, there are hazards that can 
derail us. Few today bother to read the 
labels, especially the fine print. The mark of 
the Food Safety and Standards Authority of 
India should not be treated as a seal of 
unconditional approval. While it may 
provide reassurance about food hygiene, it 

does not say much about the colours, 
flavours, deoxidants and stabilisers used in 
the food products. So, there is an urgent 
need to educate ourselves about health 
risks associated with food products. 

Finally, we must grapple with the most 
difficult and pressing problem of our 
times—ensuring food for all. For a majority 
of our population, food is not a matter of 
choice. Those who live below the poverty 
line and subsist on less than US $1 a day, eat 
what they get.

Of course, India has come a long way 
since the pre-Green Revolution era that 
was marked by chronic food shortage, food 
rationing and famines. But droughts 
continue to plague us and crop failures have 
made farmers’ suicide endemic to the 
country. India may claim to be a major 
producer of fruits, vegetables and dairy but 
we have failed to ensure an equitable 
distribution of this bounty. Welfare 
schemes crafted by the Central and state 
governments over the years have, to put it 
bluntly, failed to deliver. Will this change in 
the coming decades? Will the poor and the 
underprivileged eat better and have a 
choice in the matter of food? 

There is a very real threat that many 
from this segment of population may get 
seduced by predatory advertising, fall prey 
to campaigns that popularise processed 
foods or waste their scarce resources on fun 
/fast/junk foods considered “aspirational”. 

Food taboos enforced by religious 
zealots are making a mockery of our 
democracy. It’s becoming impossible to 
discuss and debate questions of nutrition 
and taste dispassionately. How then does 
one speculate sensibly about what the 
Indians will eat after 25 years? Food, more 
than anything else, defines our identity. 
This is the reason it is so closely related to 
religious beliefs and cultural affinities. 

One only hopes that the youngsters will 
make intelligent, compassionate and resp- 
onsible choices; choices that do not pollute 
or degrade the environment or put lives at 
risk. There is enough in our common plura- 
listic heritage to celebrate and share. n

Pushpesh Pant is a food historian, teacher,  
columnist and author. He is also a recipient 
of the Padma Shri award 

CEREAL KILLER
1-15 MAY, 2001
By promoting rice over coarse 
grains, the government is promot-
ing food scarcity and deficiency 
of micronutrients among India’s 
most malnourished sections.

FABLED FRUITS!
16-31 AUGUST, 1998
Fed up eating just bananas, 
mangoes or grapes, you decide 
to check out if the fruits you rel-
ished in your childhood are still 
available. But there is nothing the 
market has to offer other than the 
more common varieties. You ask 
for khirni, and the reply is, “Does 
anyone buy khirni nowadays?” 
The answer is no different for 
other lesser-known fruits...where 
all the fruits you grew up with 
have gone. India has much to of-
fer in terms of fruit diversity. The 
country can boast of as many 
as 50 indigenous fruits. And if 
you take their wild relatives and 
allied species into account, the 
number of native varieties goes 
up to a whopping 400... Though 
the area under fruit cultivation 
and fruit production has gone up 
over the years, it is at the cost of 
a number of native fruits... Just a 
few commercially viable native 
fruits are produced... 

FROM THE ARCHIVE
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Subscribers of  
common sense

Many readers have been subscribing to Down To Earth since its very first 
issue, published in May 1992. We ask some of them what 25 years of the 

magazine have meant to them, their life and work

My association with Down To 
Earth (DTE) Founder Editor 
Anil Agarwal dates back 
to our IIT Kanpur days. In 
the early 1980s, we got in 
touch again. He had set up 
the Centre for Science and 
Environment (CSE) and I was 

setting up environment-mon-
itoring laboratories in the 
plants, units and iron mines 
of Steel Authority of India 
Limited. Our interaction con-
tinued during the preparation 
of the first two editions of 
State of India's Environment 
(today, a DTE annual publica-

tion) in 1983 and 1985, when 
I provided a few photographs 
and write-ups on the trans-
portation and sale of fire-
wood in Ranchi town from 
the jungles around Ranchi in 
Jharkhand. When Anil was 
planning for DTE, I was sure 
of the quality of the publi-
cation knowing him and his 
search for the minutest de-
tails of each event. For an en-
vironment professional like 
me, subscribing to DTE was 
the natural choice. 

For me, this publication 
was more of a movement 
than a magazine and it con-
tinues to work with the same 
spirit. It covers almost ev-
erything that was connect-
ed with the environment and 
policy-making at the national 
and international level. 

If I have to narrow my 
choice down to a few impor-

tant stories, I would say sto-
ries related to water man-
agement, including rainwater 
harvesting, a campaign to re-
duce the use of diesel as a 
transport fuel and increase 
the use of public transport 
with CNG-driven vehicles, ad-
vocacy of clean and green en-
ergy, the Uttarakhand flash 
flood of 2013 and the use of 
harmful potassium bromate/
iodate in bread in this order. 
Other notable coverage in-
cludes CSE's Green Rating 
Project for industries and in-

`DTE has always stood its ground on all stories'
V N SHARMA | RANCHI
Sharma teaches environment and water management in Ranchi. An alumnus of IIT Kanpur, he 
joined Steel Authority of India Limited in 1979. During his tenure there, he set up environment 
management systems in all its plants and units in India and abroad

FOOTPRINT | DTE's 
subscribers are 
spread over 529 of 
716 districts in India

Down To Earth is 
more of a movement 
than a magazine  
and it continues to 
work with the  
same spirit

Knowing Anil 
Agarwal and his 
search for the 
minutest details 
of each event, I 
was assured of the 
quality of  
the magazine 
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stituting the Green Chief 
Minister Award. This indi-
cates a highly imaginative 
approach towards involving 

those who matter in wealth 
generation, development 
and politics. Gobar Times has 
helped spread the message 
from the academic and in-
dustrial world to the common 
man through the involvement 
of schools and children.

I remember the late 
1990s campaign for replacing 
diesel as a fuel in heavy mo-
tor vehicles with CNG. It was 
the first major public cam-
paign which impacted the 
lives of a large number of 
people and saved them from 
the effects of air pollution. 
DTE not only took the initia-
tive but also took the cam-

paign to its logical conclusion 
against all odds created by 
the powerful car manufactur-
ers' lobby led by their associ-
ation, which refused to follow 
even Supreme Court orders 
on this issue.  

DTE's ethics of journalism 
and reporting must be fol-
lowed by other journals and 
magazines where lots of com-
promises are being made. As 
far as my memory goes, DTE 
did not have to eat its words 
or content ever. It stood its 
ground on all occasions sim-
ply because it did thorough 
research before publishing 
the stories. 

I was acquainted with DTE's 
founder editor, Anil Agarwal, 
and CSE since the ear-
ly 1980s. He had accompa-
nied me to a remote village 
in Bankura in West Bengal 
where I had introduced tus-
sar silk worm rearing to wom-
en on a hillock. Anil want-
ed to find out about the 
programme and take pic-

tures. For many years af-
ter, I attended lectures and 
discussions on environ-
ment and forests in which 
Anil was a speaker. I particu-
larly remember one lecture 
on climate change and CO2

 
emissions. He spoke so au-
thoritatively against USA that 
some American delegates 
were silenced by his strong 
and factual arguments. When 
the magazine was being 
launched, I received a mes-
sage and decided to  
subscribe it.

I have gained immensely 
from the magazine. It brought 
out stories not known to us. 
Its contribution to journal-
ism is noteworthy, especial-
ly for people of my genera-
tion since it was not possible 

to travel to so many parts of 
the country. During my work 
at the Centre for Women's 
Development Studies, I used 
to carry issues of the mag-
azine to the field and ex-
plain topics such as forests, 
groundwater and soil ero-
sion to field workers. I used to 
even translate and read out 
stories about tribal women 
to the tribal women I worked 
with. I used to say, "See what 

`DTE brought out stories not known to most of us'
NARAYAN K BANERJEE | NEW DELHI
Banerjee first worked in the social studies division of the Indian Census, where he studied 
jhum cultivation in the Garo Hills in the Northeast. Then, he joined the Centre for Women's 
Development Studies, where he wrote about the tribal marriage system. He retired in 2006

In the campaign 
for replacing diesel 
with CNG in heavy 
motor vehicles, DTE 
not only took the 
initiative but also 
took the campaign 
to its logical 
conclusion against 
all odds created by 
the  powerful car 
makers' lobby

The most 
memorable 
reportage was  
about the Chipko 
movement of 
Uttarakhand. It 
brought out so many 
vital issues

I have gained 
immensely from 
DTE. I used to 
take issues of the 
magazine to the field 
and explain topics 
such as forests and 
groundwater to  
field workers

ILLUSTRATIONS:  TARIQUE AZIZ /  CSE
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I had a personal rapport with 
Anil Agarwal. We had sim-
ilar objectives and causes. 
We both wanted to stand 
and fight for environmen-
tal causes. At the time, I was 
in talks with the Government 
of India to start a centre for 
environment education in 
Kodaikanal. His organisation, 
CSE, and ours shared a sim-
ilar vision and action plan. 
That is why, I subscribed to 
the magazine. I found the ap-
proaches offered by the arti-
cles useful.

The stories you cover are 
timely. They are about im-
mediate issues that are hap-
pening now. The approach is 
global plus local. The jour-
nalistic approachÐin the 
way you put across the is-
sues and offer a way out-
Ðis excellent. You also ca-
ter to all sections of readers. 

With Gobar Times, you are ca-
tering to the youngest read-
ers. Your approach is youth-
centric and we agree with 
you that instead of informing 
well-formed minds, one must 
start by informing the young-
er generation of environmen-
tal issues. 

Your stories are of a high 
standard, based on facts 
and figures, and are writ-
ten in such a way that they 
make you think and get in-
volved. You take a stand that 
is not always appreciated by 
the government, but it's your 
stand. Priorities and perspec-
tives on environmental issues 
change with the government 
of the day. You don't get dis-
tracted by this and are able 
to see through them to offer 
your own alternative views. I 
think the affordability of the 
subscription is another im-
portant point. A lot of maga-
zines these days try to please 
the readers, but you have re-
mained objective. Keep it up!

I remember the cover-
age on Goa mining and the 
Kudankulam nuclear power 
plant. I also like your detailed 
coverage of all COPs (UN cli-

mate change talks). Some 
of the stories you must cov-
er are sand mining on the riv-
er bed and methane extrac-
tion from the Cauvery Delta 
in Tamil Nadu. Farmers are 
protesting in the scorching 
sun in Delhi, but no media is 
asking why. You should cover 
the story and along with the 
government, you must sub-
ject the farmers also to ques-
tioning*. A lot of publications 
are concentrating on the web 
presence, but you must re-
tain the print magazine. A hu-
morous take on environmen-
tal issues features in Gobar 
Times, but it should feature in 
DTE too. 
(*We thank John Britto for his 
suggestions. In the next issue, 
we are carrying a story on the 
Tamil Nadu farmers' crisis.) 

your sisters from other states 
are doing." I used to ensure 
that all issues of the maga-
zine and publications such as 
State of India's Environment 
were kept at the centre's li-
brary. DTE has always had a 

band of good and intelligent 
journalists. Nowadays, I see 
that many women reporters 
are also bringing out stories.

The most memorable re-
portage was about the Chipko 
movement of Uttarakhand. 

It brought out so many vi-
tal issues. As for something 
that could have been better: 
a couple of issues ago, the 
translation of a Bengali song 
in a story was not done prop-
erly, it missed the point. 

`DTE should feature humorous takes on 
environmental issues'
JOHN S BRITTO | TIRUCHIRAPPALLI
Britto is a botanist and Professor Emeritus (retired), University Grants Commission. He teach-
es at St Joseph's College, Tiruchirappalli, and is director of The Anglade Institute of Natural 
History, Kodaikanal. He is currently writing about the flora of northern Tamil Nadu

Priorities and 
perspectives change 
with the government 
of the day. But DTE 
is not distracted by 
this and is able to see 
through different 
views to offer its 
own alternative

DTE stories are 
timely. They are 
about issues that 
are happening now. 
And the journalistic 
approach is 
excellent 
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A
BOUT FOUR years ago, Angelina Jolie, a leading 
Hollywood actress, sparked a sensation when 
she had both her breasts removed as she was 
carrying a gene mutant that may have triggered 

breast cancer. The operative word here is may, as there 
is no certainty that having the gene will definitely bring 
breast cancer. Jolie went in for a preemptive strike none-
theless, evoking awe and admiration for her bravura.

However, there is a flipside to Jolie’s surgical strike. 
As some doctors had feared, it caused a rush of women 
with early-stage breast cancers opting for unwarranted 
mastectomies. Equally worrisome, an increasing number 
of women who had cancer in one breast had the healthy 
one removed too, even though the odds for the second one 
following suit are very low. 

Should the public be given 
access to their genetic horoscope 
that reveals the odds of their fall-
ing sick in the future? That is the 
big ethical predicament that the 
usfda put aside when early this 
month it gave the green signal to 
the first-ever commercial sale of a 
genetic screening test kit directly 
to anyone interested without the doctor’s nod. 

Marketed by California-based dna-sequencing gi-
ant, 23andMe, the new test will screen for 10 disorders, 
including Alzheimer’s, Parkinson’s and coeliac disease. 
The company told the media that the 10 disorders were 
chosen because there was sufficient evidence that their 
onset was abetted by genes. Curiously, breast cancer 
doesn’t figure in the list, not because women might take 
wrong decisions out of misplaced fear, but because the 
fda was worried about the danger of false positives and 
false negatives.

The trouble is the tests only tell you the odds of your 
getting the disease if you are carrying a specified genetic 
mutation. So would you care if the risk were, say, 55 per 
cent? What if it were 30 per cent? Some argue that if you 
can’t do much to delay or prevent the disease from oc-
curring, you are probably better off without knowing. In 
fact, some psychologists believe that knowledge of even 

a modest risk of getting a disease may not bode well for a 
person’s psychological well-being. Besides, disease is not 
merely a function of your genes. Environment and life-
style also play a crucial role in whether bad genes eventu-
ally carry out their threats. 

Genetic testing has become a part of the new para-
digm of personalised medicine. However, a Cambridge 
University research published recently in the British 
Medical Journal suggests that people don’t take genetic 
risks seriously enough to alter their lifestyle. Some crit-
ics fear that genetic testing might even render, subtly but 
steadily, public health institutions secondary.

But for some critics, like Charles Seife, author of 
Virtual Unreality: The New Era of Digital Deception, 

the elephant in the room is big 
data. In a 2013 article in the 
Scientific American, he wrote: 
“The Personal Genome Service 
[of 23andMe] isn’t primarily in-
tended to be a medical device. 
It is a mechanism meant to be a 
front end for a massive informa-
tion-gathering operation against 
an unwitting public.” He goes on 

to elaborate on how one of the founders of the compa-
ny happens to be the wife of one of Google’s founders, 
and how, like Google, the ultimate and ulterior aim of 
23andMe is to profit from selling personal data to inter-
ested parties like pharmaceutical and insurance compa-
nies. To buttress his point, he writes about how Google 
makes more than $10 billion every three months just by 
selling our browsing data (something they had prom-
ised would remain strictly confidential) to advertisers.

Sounds scary? But in this dystopian world where no 
one can escape the tentacles of the digital hydra, where 
truth is nothing but a khichadi of contradictory emotions 
and beliefs, we have become unthinkingly flirtatious with 
risk and curiosity. Hence we don’t think twice before trad-
ing personal data in return for some strange technologi-
cal narcotic or for a genetic forecast for our bodies about 
which we can’t do much, indeed, won’t do much.

Anyone for a simpler, less complicated world? 

C O L U M N

Flirting with our DNA  
Companies are now profiting by using private and 
browsing data to decipher whether you will get a disease

HEDGEHOG TALES RAKESH K ALSHIAN

RITIKA BOHRA / CSE
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F O O D

With a size that  
of an almond, this 
rare variety of  
potato from Assam  
is relished for its 
unique taste
CHITRA 
BALASUBRAMANIAM 

Purple bites
P

OTATO IS perhaps the world’s favour-
ite vegetable. Prepared and consu-
med in numerous ways, it is a tuber 
one can never get tired of eating. 

Each culture has its own special way of pre-
paring it. So how different can a potato be? 
A lot, if one were to probe its rich diversity. 
There is this small almond-shaped potato 
found in Assam. This little-known potato 
goes by a lot of names—asomiya alu, guti 
alu and badam alu. What is surprising is 
that though it is eaten with gusto, there is lit-
tle scientific information about it. These ex-
tremely tiny potatoes are slightly purplish.

My tryst with these potatoes started at 
the Northeast festival held at the Indira Ga-
ndhi National Centre for Arts in New Delhi. 
A man cooking at the Assam stall was busy 

slitting these potatoes into two. Intrigued, I 
asked him about it and immediately he la-
unched into a narrative saying they are guti 
alu or chottu alu from Assam. It is deep fried 
in oil, eaten with the skin and is extremely 
delicious. I was not so sure of how potatoes 
cooked in oil with their skins would taste. It 
meant consuming too much oil. He asked 
me to come later saying he would make a 
bhaji in the evening. 

But I could not meet him. Efforts to trace 
the man or the agency which had organised 
his trip from Assam proved futile. Everyone 
promised, but nothing materialised. Finally, 
Paparee Bezbaruah, who runs Jakoi, the As-
samese restaurant at Assam Bhawan, New 
Delhi, obliged, and I was able to buy a packet 
she sent through someone coming to Delhi.

www.downtoearth.org.in/food

These unique potatoes are 
primarily grown on the banks 
of the Brahmaputra river
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Elusive and a rarity
The packet was worth its weight in gold. Not 
only I, but our vegetable vendor also took a 
couple of them home. She too loved the taste 
and was amazed that potatoes could look 
like almonds and taste so good. I asked her 
husband to buy these potatoes if he ever spo-
tted them at Delhi’s subzi mandi (wholesale 
market). She and her husband are now wil-
ling partners in my quest for traditional 
long-forgotten vegetables, tubers and fruits.

But finding scientific information about 
this potato proved elusive. Scientists at var-
ious institutes had information about other 
hybrid varieties of potatoes, but not about 
this one. However, interacting with Vinay 
Bhardwaj, acting head, crop improvement, 
Central Potato Research Institute, Shimla, 
revealed a wealth of information. “Badam 
alu or almond potatoes belong to those var-
ieties of potatoes which can be traced to the 
introduction of potato in India in the late 
18th and 19th century. It is found in parts of 
Bihar, Assam and other Northeastern states. 
Indian potato breeders have already noticed 
its importance and that is the reason it is 
being used as parental material in quality or 

nutrient rich breeding programme,” he says. 
One of the most delicious varieties of po-
tatoes, it is grown primarily for its taste. Re-
search shows that differently coloured pota-
toes are more nutritious and healthy. A study 
published in The Journal of Nutritional Bio-
chemistry in 2015 shows that compounds in 
a variety of purple potatoes can reduce the 
incidence of colon cancer.

“It is good in organoleptic traits (taste is 
excellent). Besides, it is rich in vitamin C and 
micronutrients. Restaurants serve various 
kinds of dishes using tubers of Indian or 
exotic varieties, and baby potatoes are one 
amongst them. The badam alu can replace 
the traditional baby potatoes. Baby potato is 
served either in the baked or raw form, with 
the skin, in numerous preparations, es-
pecially salads. Badam alu can also be pre-
pared similarly. It only needs to be mar-
keted,” adds Bhardwaj.

Where it is grown
At an organic farmers’ meet held recently, I 
met Kamalakanta Kaman, a man in his late 
60s from Majuli, the biggest river island in 
the world in Assam. Kaman of Majuli Is-
land Organic Farm, jumped with joy and 
pride when I mentioned badam alu. “It is 
grown on the banks of the Brahmaputra ri-
ver,” says Kaman. 

He says: “I have been doing farming 
since I was eight years old with my father 
and it was cultivated there even before that.” 

He explained that the sowing season begins 
in October. After about a month or so, it 
grows to about a third of a metre. Soil is 
heaped around it. It can be harvested in 
January or February, depending on when 
the crop dries. He adds, “Harvest is easy. 
Pull out the dried crop and separate the 
potato. If we sow 10 kg, we get about a quin-
tal (100 kg) of potatoes, and it is grown only 
organically. We get flood waters from Naga-
land and Arunachal Pradesh. When the 
water recedes, it leaves behind a fertile soil. 
We farm on this soil, so there is no need to 
add fertilisers.”

It is used to prepare a host of dishes and 
is also used in a number of combination di-
shes. They are very tender and cook very 
easily. Regulars swear by its taste, which is 
also the reason it is more expensive than the 
usual brown varieties.

For most of us, who are only acquainted 
with the Shimla variety commonly found in 
the market, the purple potato is a revelation. 
It is also an eye-opener into the rich bio-
diversity of India and how so little is known 
or documented. 

More marketing and interaction with 
chefs and food experts can result in such 
varieties making their way to the table. This 
will also give a boost to farmers to grow such 
crops and preserve biodiversity. 

(The writer is a Delhi-based freelance 
journalist. Among other things, she writes 

on unusual food)

Alu Tarkari
I N G R E D I E N T S

Guti alu
Salt, turmeric and chilli  
powder to taste
Oil for frying

M E T H O D

Wash the potatoes. Cut them in half 
along with the skin. Heat some oil in a 
wok. Add the potatoes. Add turmeric, 
salt and chilli powder. Keep frying till 
the potatoes are done. Serve hot

R E C I P E

Besides being rich in vitamin 
C and micronutrients, the 
compounds found in these 
coloured potatoes can 
reduce the incidence of 
colon cancer

Though regulars swear by its taste, there is little scientific information available about these potatoes
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M
OST READERS would know of Anne Frank 
and her moving memoir The Diary of a 
Young Girl.  Some would probably have vis-
ited the house in central Amsterdam where 

Anne and her family were in hiding for two years dur-
ing the Nazi occupation of the Netherlands and is the 
setting for her teenage diary. The Franks were betrayed 
in 1944 and taken to different German concentration 
camps. Anne died in February/March 1945 just before 
World War II ended and The Diary was published by 
father Otto, the only one of the 
family to survive the camps, in 
1947.  (Warning: this column has 
an overload of dates but these are 
critical to the unfolding story.)  

As the sensitive record of a 
teenager growing up in cramped 
quarters under the constant 
threat of discovery and death, 
The Diary became a classic. It 
has sold 30 million copies in 70 
languages. In 2015, when the 
copyright expired, it should have 
come into the public domain, 
which means the work can be used by anyone for any 
purpose without paying royalty.  In the European Union, 
the term of copyright is for 70 years after the death of the 
author, while in the US, it is an insane 95 years. 

But even 70 years is not enough recompense for eve-
ryone. Anne Frank Fonds (aff), a Switzerland-based 
foundation set up by Otto and whom he has named his 
heir, has come up with an ingenious reason for seeking 
an extension. It claims that Otto was not just the compil-
er but the co-author of The Diary. It stakes its claim on 
the fact that there are two versions of  the diary. There is 
the original diary written by Anne in her famous red and 
white notebook and a revised version that she had pre-
pared for possible publication. Otto selected and com-
piled The Diary from both her manuscripts. Since Otto 
died in 1980, copyright could extend till 2050.  

aff says Otto “amalgamated his daughter’s two in-

complete, fragmentary and partially overlapping man-
uscripts into a reader-friendly version”. Does that make 
him the author? Clearly not since aff also clarifies “that 
the original manuscripts were written, in their entire-
ty, by Anne Frank herself.” The aff website offers no dis-
ambiguation. 

There are other complexities. Under Dutch copy-
right law, any work first published posthumously before 
1995 remains protected for 50 years after the initial pub-
lication. Since Anne’s manuscripts were first published 

only in 1986 in a scholarly critical  
edition, they could remain protect-
ed until 2037.  aff does not confirm  
either of the dates of copyright expiry. 
All that it says in clarification is “that 
the different versions of Anne’s diary 
will remain protected for many years 
after 2015”. 

It does so by suing infringers in-
cluding other Anne Frank organi-
sations in the Netherlands and the 
Royal Dutch Academy of Sciences for 
using the manuscripts for research 
purposes. This is a curious stance to 

take since aff is engaged almost entirely in charity work 
and says it is against commercialisation. Not surprising-
ly there is resentment against the tendency of heirs of the 
original creators to make money from stuff that ought by 
rights to be in the public domain. An egregious example 
is the estate of Martin Luther King Jr. His epochal “I have 
a dream” speech made in 1963 is strictly off limits until 
2038 when the copyright expires (see `He had a dream 
and a copyright', Down To Earth, 16-31 December, 
2014). Users have to cough up a huge amount even to 
use snippets. That is why a major biopic like Selma did 
not feature the civil rights leader’s stirring speech. But ap-
parently Steven Spielberg now has the film rights. 

Digital-rights activists—academics and a French 
lawmaker—have meanwhile challenged aff’s tight grip 
on the diaries by posting the diaries online as an act of de-
fiance. Anne might have approved.  

C O L U M N

PATENTLY ABSURD L ATHA JISHNU

Fighting over Anne Frank's legacy  
The Diary of a Young Girl chronicling her life and times 
under Nazi fascism is still shackled by copyright laws

TARIQUE AZIZ /  CSE
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ªPrivate players will 
only look for profitsº
A PRIVATE entrepreneur in India is 
hardly in a position to venture 
into conservation, leave alone 
conserving endangered species. 

A private operator, unless a 
philanthropist, will have to look 
for gains from his investment, 
and the easiest option for such 
people would be to jump into 
the much-distorted (yet 
fancifully popular) bandwagon 
of “ecotourism”, with a clear-cut 
agenda for carrying out 
commercial tourism with the 
host community. It is rather 
unfortunate that this is being 
suggested as a panacea for 
wildlife conservation. This 
would benefit neither the 
endangered species nor the local 
people. Our protected areas are 
not competing destinations for 
large African safaris. Conserva-
tion ventures for endangered 
species should benefit locals in 
an ecologically-sustainable 

manner, which is crucial for 
gene porosity in the landscape 
beyond the portals of a protected 
area. A private entrepreneur will 
not be in a position to visualise 
the compelling needs of 
addressing issues relating to 
wildlife at a larger landscape 
scale, which is crucial, especially 
addressing human-wildlife 
conflicts warranting coordina-
tion with district level law 
enforcement agencies. Hence, 
the behemoth of privatisation of 
such sensitive subjects which 
provide several ecosystem 
services to society apart from 
locking up carbon should never 
be entertained. Rather, the need 
of the hour is to co-opt private 
entrepreneurs in meaningful 
models beyond protected areas.

D E B A T E

SHOULD CONSERVATION  
BE PRIVATISED?

Since the late 1960s, many African countries, including Zimbabwe, Namibia, Botswana and 
South Africa, have adopted a new approach to conservation. They granted legal rights on wildlife 
to people who own land where the animals are found. Recently, a paper, written by an Australian 

professor, George Wilson, in Conservation Letters has sparked off a controversy as it said that 
such practices have helped revive the populations of endangered wild animals. However, this  

approach is contrary to global conservation practices, including in India, where the government 
is the key player in managing and regulating wildlife. RAJAT GHAI speaks to experts on whether 

conservation in India should be privatised?

RA JESH GOPAL 
Secretary, Global 

Tiger Forum (GTF), 
New Delhi
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ªRestructure and 
privatise wiselyº
SECLUDING SOME areas to exter-
nal management is a good port-
folio diversity management. I see 
conservation as a partnership 
between commerce (tourism), 
communities (land owners and 
skill suppliers), and the govern-
ment (often, a benign overseer). 
Without a fine balance between 
these three, any one stakeholder 
can take a wrong direction which 
will harm conservation. For ex-
ample, when commerce and com-
munities have a free reign, it is 
possible that they take a commer-
cial route—farming for exam-
ple—which will lead to a collapse 
in conservation. Hence, a govern-
ment overview is important. 

If I were to advise the design 
of private partnerships in India, it 
would be to restructure and place 
core areas under government 
protection; surrounding areas 
with public access, where reve-
nues would go to communities or 
the state government; and, to es-
tablish “ideal corridor systems” 
for key iconic wildlife species that 
can be privately-held or leased 
and managed in a way that can 
generate value, jobs, skills and 
foreign income. These corridors 
will also serve as buffers. But to 
make these viable, they must be 
made exclusive. The privately- 

operated concessions should be 
responsible for taking care of 
conservation in vital corridors. 

ªUse eco penalties to 
fund conservationº

MOST OF the larger terrestrial en-
dangered species live only on gov-
ernment-owned land in forests 
and protected areas. These con-
servation activities need huge in-
vestments, such as in law enforce-
ment, conflict mitigation, habitat 
consolidation, village relocation 
and research and monitoring. 
None of these activities generate 
“profits”. So why would private 
parties get involved in them? 

However, if environmental 
penalties and offsets charged on 
industry for industrial activities 
such as mining, highways and en-
ergy projects can be specifically 
directed to acquire or consolidate 
critical habitats, then it could be 

called some sort of privatisation, 
I suppose.

As far as “for profit” privatisa-
tion is concerned, only the wild-
life tourism sector offers some 
scope. But that is a peripheral ac-
tivity, rather than central to spe-
cies recovery. However, if farmers 
next to protected areas, who now 
see only damage and no profits 
from the presence of endangered 
species, can change land use co-
operatively to have wildlife on 
their lands as well as earn money 
from tourism, it would be helpful 
indeed. Same is the case of com-
munity-owned tribal lands in 
northeast India, where all wild-
life has been hunted out. There is 
room for visionaries for private 
players to venture into such op-

portunities, but I see no evidence 
of long-term vision in this sector.

ªIt'll absolve govern-
ment of its roleº
WHILE PRIVATISATION of conserva-
tion has its obvious advantag-
es, the downsides far outweigh 
them. Privatising conservation 
absolves the designated govern-
ment entities or the custodians 
of wildlife of all responsibilities 
of protection of the said species, 
which then renders them redun-
dant. Any private entity that tries 
to sustain conservation efforts re-
lies on a revenue generating mod-
el to make it sustainable. This is 

N G  
JAYASIMHA 
Lawyer and  
managing director, 
Humane Society 
International/India, 
Hyderabad

DERECK 
JOUBERT 
Award-winning 
wildlife 
filmmaker and 
conservationist, 
Botswana
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either done through large grants 
from funding agencies or through 
“eco- tourism”. With both of these 
being heavily result-oriented, 
the ethics of conservation is often 
pushed to the limit, especially  
with tourism.

If conservation of an endan-
gered species like the tiger is pri-
vatised, this would push sever-
al large tourism companies to 
essentially “buy” the conserva-
tion rights of the tiger with obvi-
ous vested interest which, in turn, 
would be detrimental to conserva-
tion, especially given the fact that 
our country severely lacks policies 
and enforcement of policies that 
regulate tourism activities in wild-
life habitats. 

With an already existing lack 
of clarity on the roles and respon-
sibilities of governmental agen-
cies, privatisation of conservation 
of endangered species would fur-
ther make things murky. It would 
also raise questions such as who 
would be responsible for conflict 
resolution, payment of compensa-
tion for the conflicts, and very sim-
ply, who owns wildlife? 

ªNo visionaries in the 
private sectorº
CONSERVATION OF endangered spe-
cies involves arresting their pop-
ulation and range declines. The 
next step is to recover their num-
bers and re-establish range. 

However, most endangered 
species survive only on govern-
ment forests and protected are-

as. Their conservation needs large 
investments for law enforcement, 
conflict mitigation, habitat con-
solidation, village relocation and 
monitoring. None of these activ-
ities generates “profits”. So why 
would “for profit entities” or pri-
vate parties get involved in them 
at all?

As far as the “for profit” kind 
of privatisation is concerned, 
only wildlife tourism sector of-
fers some scope to assist species 
recovery. If we can enable farm-
ers staying near protected areas—
who now see only damage—earn 
more profits from wildlife tour-
ism from their own lands, that 
would indeed be helpful. 

Same is the case of com-
munity-owned tribal lands in 
Northeast India, where all wild-

life has been hunted out. Room 
exists for visionaries in the private 
sector to venture into such oppor-
tunities, but I see no evidence of 
such vision in the private sector to 
engage with land owners.

ªWildlife is for 
everybodyº
I DON'T agree conservation of en-
dangered species should be priva-
tised. Wildlife is our natural her-
itage. It belongs to everyone and 

to no one. Its “ownership” cannot 
be restricted to a state, country, let 
alone a private entity. It belongs to 
the earth, it is a global heritage. It 
is only held “in trust” by the gov-
ernment, which is entrusted with 
its conservation and well-being. 

So how will this privatisation 

model work? Private companies 
usually look at the profit motive. 
So, how do we ensure that their 
priority and focus is conservation 
and not the larger profit motive? 
Handing over wildlife habitats, 
sanctuaries and forests to private 
companies is fraught with risks. 
The lands which wildlife inhab-
it is mineral-rich, which private 
players can exploit in the guise of 
conservation. Land has too many 
competitive uses, so it must not be  
handed over to a privileged few.

The government needs to get 
its act together as far as protec-
tion of species is concerned, as 
conservation has slipped from 
its priorities. We need to involve 
stakeholders in conservation, but 
not to priviatise or handover the 
ownership of wildlife and its last 
remaining habitats. 

With this debate,  
we conclude the series 

commemorating   
25 years of  

Down To Earth

Down To Earth

B C CHOUDHARY
Former professor,  
Wildlife Institute of 
India, Dehradun

K ULLAS K ARANTH  
Director for Science-Asia, Wildlife 
Conservation Society, Bengaluru

PRERNA SINGH BINDRA 
Former member, National Board 
for Wildlife, New Delhi
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I
AM a citizen of the world’s largest democracy, but a 
few obvious questions often threaten this existen-
tial superlative. Is electoral democracy democrat-
ic enough? Does the elected government represent 

and reflect people’s mandate truly? At present, there is an 
uncomfortable feeling of being “suffocated” in the world’s 
largest democracy. In fact, there is a noisy debate over the 
definition of “freedom” and how one can take it to express 
one’s stands or opinions. And in this debate, in a surreal 
twist, democracy is also being defined.

“Democracy is fine but not division.” A statement 
from a senior political leader pre-
cisely captures this dilemma. In en-
vironmental debates, this particular 
feeling is more pronounced. Every 
day, an environmentalist is sure to 
be branded as something that he or 
she might not like to be. This is the 
case for all issues that relate to gov-
ernance. So, it raises a much bigger 
question: we are a democracy, we 
have a constitution, and, we have 
regular elections, but is it deliver-
ing better governance?

The recently-released World Development Report 
(wdr) 2017 focusing on governance has a few interesting 
points, or counterpoints, on this complex issue. The re-
port broadly analyses what makes government policies 
work for the benefit of people in the “real” world? But the 
set of graphs based on two years of studies of countries 
across the world raises more questions than it seeks to an-
swer. However, the writers do point out one fact clearly: 
electoral system is neither the only way to good govern-
ance nor is it necessarily beneficial to public.

wdr 2017 says there is a significant increase in the  
number of countries having a constitution, indicating 
that countries are adopting principles or laws for govern-
ance. In 1940, we had just 65 countries with a constitu-
tion. In 2013, the number increased to 196. Many of these 
countries might not be democratically elected or having 

a multi-party system. A big example is China. But the big 
trend: the lifespan of a constitution is just 19 years. In 
Latin America and eastern Europe, it is just eight years. 
Amendments to constitutions have also picked up after 
the 1940s.

Similarly, the number of electoral democracies has 
more than doubled in the last three decades—from 40 
in 1980 to 94 in 2012. But, at the same time, there is a 
sharp decline of faith in electoral democracies. The wdr 
2017 finds that people are increasingly finding that elec-
tions are not fair. In 1979, 100 per cent elections were 

perceived free and fair. But this per-
ception dipped to just 59 per cent 
in 2012. This is the most impor-
tant takeaway from this report that 
points towards the general percep-
tion that electoral democracy might 
be the most popular mechanism of 
governance in the modern world, 
but it is hardly dependable as far as 
integrity is concerned. 

This is evident from another 
finding in the report. Voter turn-

out—a fundamental indicator of credibility—has been 
declining since the time electoral democracy caught peo-
ple’s imagination and proliferated across the world. In 
1945, the average voter turnout was 77 per cent. It has 
dipped to 64 per cent in 2015. As expected, based on 
above trends, people are also finding that governments 
are shrinking public space for engagement with govern-
ance, deliberately through legal measures. The wdr says: 
“Many governments are establishing legal barriers to re-
strict the functioning of media and civic society organ-
isations, and reducing their autonomy from the state.”

So the debate on the efficacy of the current form of 
democracy is not without reasons. In India, as we get 
“suffocated” with so many voices on both sides of the de-
bate, wdr 2017 brings some clarity. It is better to dive deep 
into this debate with informed opinions, than to just wish 
them away with rhetoric.          @richiemaha

L A S T  W O R D

CIVIL LINES RICHARD MAHAPATRA

Elected democracy: democratic enough?   
Global trends reveal that people are no longer finding  
this popular governance mechanism effective

TARIQUE AZIZ /  CSE
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Training programme on 
CORPORATE SOCIAL 

RESPONSIBILITY – PLANNING 
AND IMPLEMENTATION

For details contact: Vikrant W., Programme Officer, Impact Assessment
Centre for Science and Environment 
41, Tughlakabad Institutional Area, New Delhi-110062
Ph: 91-11-2995 5124 / 6110 (Ext. 204); Fax: 91-11-2995 5879 
Mobile: +91 9999160725, +91 9891921959  Website: www.cseindia.org

COURSE FEES
Rs 12,000 for CSR foundations, 

companies, public sector 
undertakings and consultants; Rs 

9,000 for academicians, NGOs and 
researchers; Rs 6,000 for students.

Note: Accommodation can be 
arranged nearby the training centre; 

it would incur extra charges

COURSE DURATION
June 21-23, 2017

TIMING
10.00 am to 5.30 pm

COURSE VENUE
CSE, 38, Tughlakabad Institutional Area, 

New Delhi – 62

LAST DATE FOR APPLYING
June 4, 2017

OPEN FOR ALL
CSR practitioners, officials from 
companies, PSUs, consultants, 
academicians, students, NGOs

Centre for Science and Environment (CSE) is pleased to invite you to a three-
day training programme on ‘Corporate Social Responsibility—Planning and 
Implementation’, to be held on 21–23 June 2017.

CSE recognizes CSR as a key component of inclusive and responsible business. In view 
of CSR (addressing and reporting) becoming mandatory as per the Amendment of the 
Companies Act in 2013, it is desirable for all stakeholders to formulate a CSR policy, 
and implement and monitor its effectiveness.  This training programme is designed based 
on the provisions of the Act and Rules. It aims to give practical exposure on CSR to the 
participants, with specific references to the regulatory framework and process to formulate 
a CSR policy—need-based assessment, stakeholder engagement, methodologies for 
implementation, performance evaluation and statutory reporting.

The objective of the training programme is to build a cadre of CSR professionals who would 
assist in effective development and implementation of CSR activities of organizations 
for the benefit of communities as well as businesses. This training programme would 
be relevant to the CSR leaders, senior- and middle-level managers, practitioners and 
implementation partners, NGOs, students, etc.

What is the take away for the participants from this programme?
1. Regulatory Framework for CSR—Companies Act 2013 and CSR Rules 2014,

international guidelines and best practices
2. CSR Implementation status—Challenges, risks, and learnings of past two years.
3. Approach for identification of CSR activities through needs assessment.
4. Developing CSR policy
5. CSR planning and implementation
6. Monitoring, measurement and evaluation of CSR activities for outputs and outcomes
7. Success stories in CSR in India
8. CSR opportunities in MSW management and renewable energy
9. Assessment of capacity of implementing partners
10. Grievances redressal (processes and practices)
11. Techniques for strategic and effective corporate communication
12. CSE guidelines for CSR reporting

Training methodology: Lectures, case studies, class exercises, discussions and 
role play

F o r  r e g i s t r a t i o n :  K i n d l y  e m a i l  a t :  v i k r a n t @ c s e i n d i a . o r g
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