
EVERY BIT OF 
WARMING MAKES A 

DIFFERENCE

Limiting warming to 
1.5oC is impossible 
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2
 

from atmosphere

India's national 
and state plans on 
climate change are 

woefully inadequate

Across India, 
communities 

endure impacts of 
climate change
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GANGA:  Why the river will remain dirty
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AAETI

TRAINING PROGRAMME  
ON CLEANER BRICK  

PRODUCTION

Course Highlights
Overview of the brick manufacturing 
sector in the country

Technical knowhow of the different 
walling materials which can be used 
as a substitute

Cleaner brick manufacturing 
technologies available and their 
feasibility for adoption in  
Indian aspect

Retrofitting of existing FCBTK  
to Zig Zag Kilns

Inspection and monitoring  
procedure for a Zig Zag Kiln

Class exercises and field visit  
in addition to lecture shall be the 
components of entire training 
programme to provide hands  
on experience.

AAETI Signature Session: Inspection Procedure
Special session on inspection of converted kilns and 
verify whether they have converted properly or not will be 
included. Special focus on cleaner production of red bricks.   

Who can apply: Environmental Regulators, Pollution 
Control Board, Consultants, Researchers, Brick kiln 
Enterpreneurs, Revenue department, Department of  
Mines & Geology

Course Duration
             

Time
 Last date for  

    applying

11–14 December 9:30 a.m.–5.30 p.m 20 November 
2018  2018

Course Venue: Anil Agarwal Environment Training Institute 
(a Centre for Science and Environment initiative), Nimli 
(near Alwar), Tijara, Rajasthan.

Course Fees: The course is not chargeable, however, 
interested applicants are required to fill up the participation 
form at www.cseindia.org/cleanbrick-8955. Shortlisted 
participants will be informed through the mail.

Building construction in India is estimated to grow at a rate of 6.6 per cent per year between 2005 and 2030. 
By 2020, India will require 21 billion square meters of cumulative built-up area (residential and commercial) 
and this will double in other ten years. At present, around 75 per cent of the total walling material market 
is dominated by fired clay bricks. Though there is need to focus on alternative walling materials but it goes 
unsaid that without cleaning the traditional brick manufacturing units producing the red bricks, it will not be 
possible to clean the walling material segment in the country. The central regulatory agency CPCB has 
taken a bold move to convert all the Fixed Chimney Bulls Trench Kilns (FCBTKs) which is responsible for 
producing 65 percent of the total 200 billion bricks in the country to a cleaner technology called Zig Zag 
kilns. There are around 40000 such units in the country. 

Centre for Science and Environment (CSE) recognises the herculean task ahead for the regulatory 
agencies, brick kiln enterpreneurs and relevant stakeholdes and is coming up with a training programme 
on ‘Cleaner Brick Production’. The objective of the programme is to provide a better understanding of the 
technical knowhow of the new technology (zig zag) and the different other walling material options which 
can be considered as replacement. 

FOR OTHER DETAILS, PLEASE CONTACT
Ishita Garg, Senior Research Associate

Environmental Governance Unit (Compliance Enforcement), Centre for Science and Environment,
41, Tughlakabad Institutional Area, New Delhi-110062; Ph: 91-11-2995 5124 / 6110 (Ext. 251);  

Fax: 91-11-2995 5879; Mobile: +91 9899676011; Email: ishita.garg@cseindia.org
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Sinking cities Vanishing species

      CSE-DTE DATA CENTRE

Ganga crusader
Noted environmentalist 
G D Agrawal talks about 
his long struggle to 
save the Ganga. The 
octogenarian has 
been fasting for three 
months. He is ready to 
abstain from water too.

Homemade solutions

Watch this video to learn how 
to make natural skin and hair 
care products. Chennai resident, 
Kirti Negi Bajoria, prepares a 
nourishing homemade hair 
conditioner using flaxseed and 
natural ingredients to tame 
dryness and tangles.

By 2050, Mumbai, Chennai, Surat and 
Kolkata will be among the 13 cities in the 
Asia-Pacific region to face huge economic 
loss due to regular flooding.

www.downtoearth.org.in

@dtemagazine@down2earthindiaFollow Us: 

goo.gl/JCnM1U 

www.downtoearth.org.in/infographics

Modi's UN award
Critics express doubts 

over whether PM 
Narendra Modi is the right 
choice for the Champions 

of the Earth award.

     WEB SPECIAL

GLIMPSES FROM OUR ARCHIVE

Culture preserved millets
Despite India's favourable 
policy towards rice and wheat, 
millets have survived, thanks 
to festivals, which play a vital 
role in preserving them.

Melting fast
The Arctic Sea ice cover 
reached its lowest extent 
on September 19 and 23. 
This is tied for the sixth 
lowest on record.

 FACEBOOK

 @down2earthindia 

Many species are on the verge of extinction 
due to poaching and habitat loss. In India, 
Gangetic Dolphins are endangered due to 
rampant damming of the Ganga.

Down To Earth editorial does not  
endorse the content of advertisements 
printed in the magazine

Fight over 
forests rights
The Maldharis in the Banni 
grasslands of Kachchh are 
staring at an uncertain 
future. The Gujarat 
government has gone back 
on its commitment towards 
granting community forest 

rights (CFR) to them. In 
Masters of the Woods (16-31 
December, 2017), Down To 
Earth noted that most forest 
departments have played 
an obstructive role in CFR 
by challenging the authority 
of the gram sabhas and 
imposing parallel schemes in 
the CFR areas of India.
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Unwise move
The Union government's 
push for Jatropha cultivation 
for biodiesel production can 
undermine food security
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Repeat evader
In the past 18 years, India 

has experienced deficit 
monsoon  13 times
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Ganga debacle
Namami Gange's sluggish pace may 
derail India's mission to  
save its national river
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Facebook is 
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Protect animals at all costs
This refers to the article ªPrisoner of contradictionsº (1-15 September, 2018). 
Poaching of animals and destroying their habitats is destructive for human 
beings. Wild animals must be protected, so that we can lead meaningful lives. It is 
a fact that the number of wild animals are dwindling. This should not only worry 
environmental activists, but also the Indian government.

In the olden days, kings used to hunt animals. This was followed by the British, 
who loved blood sport as well. After Independence, things became better for a 
while. The Union government passed a law banning the killing of certain species 
facing extinction. But the situation has taken a turn for the worse once again. 
Trading in skin and body parts is a lucrative business in India as well as in other 
countries such as China. As a result, many species are now threatened. To save 
animals, there is a need to spread awareness by holding campaigns.
 MAHESH KUMAR

GULMOHAR PARK, NEW DELHIle
tt

er
s

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

INTERACT

 @down2earthindia

REACH 

 @dtemagazine

VISIT

 www.downtoearth.org.in

Revisiting Kerala
The cover story ªDelugedº 
(1-15 September, 2018) is 
metaphorically the writing on 
the wall, which the human 
civilisation ought to read, 
before it is too late. The 
abnormal and freak rains that 
recently battered Kerala 
should now be accepted as 
the new normal. The nations 
of the world have been 
mulling over the issue of 
climate change for the past 30 
years. But their deliberations 
have, so far, remained 
inconclusive due to conceit, 
selfishness and one-upman-

ship. Surprisingly, one of the 
most glaring causes of 
environmental degradation 
and pollution is nowhere on 
their agenda, and that is 
population explosion. It has 
been mentioned in this article 
that storms and floods have 
increased by as much as four 
times in the past 40 years. 
And so has our population in 
the past 70 years. If India goes 
on adding cities, forest cover 
would be destroyed and 
common lands usurped. 
Under such a scenario, the 
country can expect nothing 
else, but freak climate. It is 

time we include population in 
the list of climate control 
deliberations.

L R SHARMA, 
SUNDER NAGAR, 

HIMACHAL PRADESH

 This refers to the column 
ªClear and present dangerº 
(16-30 September, 2018). 
There are ecosystem-based 
approaches to disaster risk 
reduction, by which we can 
minimise the risk of floods. 
After the Kerala deluge, it is 
imperative to reserve lands 
near rivers for agricultural 
purposes. Apart from this, 
construction activity on hill 
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slopes in the name of tourism 
should be stopped. As Kerala is 
located in an ecologically-
sensitive area, care must be 
taken to stop haphazard and 
illegal constructions. Environ-
mental norms must not be 
flouted and natural forests 
should be left intact. Only then, 
we will be able to minimise the 
risk of floods to a great extent.

K R SRINIVASAN

SECUNDERABAD, 

TELANGANA

Rethink health scheme
This refers to the cover story, 
ªHealth insurance needs 
crutchesº (16-30 September, 
2018). The article has rightly 
summed up the situation as 
grave for the Pradhan Mantri 
Jan Arogya Yojna (PMJAY). The 
reasons cited in the story 
should make the government 
think hard on the funding of 
this ambitious scheme. 

The intention behind 
launching PMJAY is laudable. 

But the way to achieve such an 
objective is not through an 
insurance scheme sponsored, 
aided and subsidised by the 
Union government. An analysis 
of health insurance schemes 
from 1986 onwards reflects 
increasing premium levels and 
grievances against insurers. 
While the blame game 
continues, the reason for this is 
not hard to find. At the time of 
taking insurance, individuals 
hardly read and understand 

Farmers will bear the 
brunt of climate change
(posted on September 26, 2018)

Is PM Modi really a ̀ Champion of 
the Earth'?(tweeted on September 27, 2018)

I respect PM Modi. But concerning ecology, I feel good work has 
not been done as neither forests nor agricultural lands have been 
protected. Too many projects have destroyed lakhs of fertile lands 
as well as forests. 

@saisrini9 

You have not learnt to celebrate an encouraging news. If he has 
faults, you should give him guidelines and try to bring  about 
positive changes in his actions.  @pranjal773

India is already prone to disasters. Climate change will 
exacerbate the situation. About 70 per cent of the country's 
coastal area is prone to cyclones and 12 per cent to floods. 
Now, we are living in the era of the unknown. 

ISHWAR PRAKASH

India's agricultural production is likely to decrease by 10 
per cent by 2030 not due to climate change, but due to 
corrupt politicians, judges and bureaucrats. 
 VIRENDER LATHER
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the terms and conditions. The integrity of 
many doctors and hospitals is question-
able these days. Also, hospital expenses 
are increasing day by day. 

Taking these things into consideration, 
the factors of premium outgo and the rate 
fixation of treatments under PMJAY will 
lead to massive resentment, resulting in 
public backlash. It won't be unjustified as 
expectations have been hyped by wide 
publicity. Therefore, it is vital to regulate it 
in a right manner.

B SUNDAR RAMAN

COIMBATORE

Modi's UN award
This refers to ªIs PM Modi really a 
Champion of the Earth?º published in the 
website on 27 September, 2018.  Ironically, 
this comes at a time when the Union 
government has diluted the definition of 
the word forest. Now, a scanty 10 per cent 
tree cover in an area is sufficient for being 
termed as a forest. The real forested areas 
need a revision as the original forest cover 
in the Western Ghats have been totally 
stripped beyond recognition. 

 JOSEPH BRITTO

 VIA EMAIL

 This is clearly a biased article, which 
shows how much these urban Naxals hate 
Modi. Such articles definitely prove that 
the Indian Prime Minister is doing 
something right.  

 PRAKASH V

VIA EMAIL

 The writer has conveniently forgotten 
Modi's Swachh Bharat Abhiyan and the 
Ujjwala Yojana. The latter provided 
subsidised gas cylinders to rural women 
for cooking. This initiative is great for 
reducing indoor air pollution. These all are 
revolutionary programmes and one should 
have a broad mind to accept them. 

 GANESH

 VIA EMAIL

Overactive initiative
This is in reference to ªCuffs to suffocateº 
(16-30 September, 2018). The case is still 

sub-judice and further investigations may 
reveal the truth. The author seems to be 
very proactive in presenting the analysis. 
Readers should not be taken for granted in 
such controversial matters.

K K KSHIRSAGAR

PUNE

Author's reply
This is not the first time when the Indian 
government has cracked down on activists.
The analysis is on how the state has 
relentlessly targeted environmental 
defenders, who have championed the 
rights of the poor and the downtrodden. 

E-waste disposal
This refers to ªIs Delhi prepared to handle 
its e-waste?º published in the website on 
16 January, 2018. We have some great 

initiatives, which ensure that e-waste is 
scientifically recycled by authorised 
recyclers, and don't end up polluting the 
environment. We all need to manage and 
dispose e-waste responsibly to ensure that 
we continue living a healthy life on a 
healthy planet. 

SAM WILSON

VIA EMAIL

Chasing toilets
This is in reference to ªIn hurry to build 40 
toilets a minute, did govt forget about safe 
sanitation?º published in the website on 
24 September, 2018. It is too simplistic to 
say that the Union government forgot 
about safe sanitation. Toilets are some-
thing which everyone can relate to, but 
very few people understand the concept 
of faecal management. So, it is a populist 
measure to announce that everyone would 
get toilets. It is a noble goal and shows 
that the government is concerned about 
the welfare of the people. But as with all 
the other central schemes, the achieve-
ments of the toilet-building goal would 
also be manipulated later. 

Building treatment plants for faecal 
management require expertise, time and 
investment. On the other hand, building 
toilets, especially, when you don't care for 
quality, is easy. So it's not forgetfulness on 
the government's part, but an attempt to 
win over public trust. Due to faulty 
tracking mechanism and data collection, 
millions of rupees meant for toilets is 
being siphoned off. 

 MANAS RATH

VIA EMAIL
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SHOLAI SCHOOL
Located in the campus of the Centre for Learning, 
Organic Agriculture and Appropriate Technology, 
in a beautiful sylvan valley of the Palani Hills, we are 
a non-conventional, 70 acre residential School 
registered with the University of Cambridge 
International Examinations (IN499). The students 
take IGCSE (Xth standard) and A level exams. 
Having a teacher : student ratio of 1:6 we are able to 
explore learning well beyond the confines of syllabi.

Comprehension of conditioning and its limiting effect on 
the mind and reflecting on responsibility and sensitivity 
in relationships are some of the themes explored 
between students and teachers. Send for brochure to:

Sholai School, P.O.Box 57, Kodaikanal - 624 101.
Telephone-04542-230393/297/487
Email: cloaat@yahoo.com  Website: sholaicloaat.org

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
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T H E  F O R T N I G H T

is the social and economic cost India bears 
every year for its CO

2
 emissions

13 deficit monsoons in 19 years
T H I S  Y E A R ' S  monsoon, which 
ended on September 30, recorded a 
deficit rainfall of 9.4 per cent, as per 
the India Meteorological Department. 
This was also the fifth consecutive 
year when the country recorded 
a deficit monsoon. In fact, deficit 
monsoon has become chronic with 13 
of the last 18 years witnessing below-

normal rains. The only five years 
with above-normal monsoons were 
2013, 2011, 2010, 2007, 2003, says the 
recently released ªEnvi Stats India 
2018º by the Ministry of Statistics and 
Programme Implementation. The 
period also saw seven droughts in 
2002, 2004, 2009, 2014, 2015, 2016 
and 2017.  

POINT

$210 
billion 

BY SORIT GUPTOCROSS HAIRS

For more dose of wit, check out www.downtoearth.org.in/cartoon

Source: Country-level social cost of carbon published in 
Nature Climate Change in October 2018
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T H E  F O R T N I G H T

UNREST Police use water cannons to disperse farmers of the Bharatiya Kisan Union along the Delhi-Uttar Pradesh border to stop them from entering the capital on 
October 2. The farmers started the Kisan Kranti Yatra from Tikait Ghat in Haridwar on September 23 to protest against the Centre's inaction despite mounting farm 
debts and shooting electricity and fuel prices. Following the protest, the government increased the minimum support price of wheat by `105 per quintal

BY VIKAS CHOUDHARY1 ,000 WORDS

For more photos, check out @dtemagazine on Instagram

D E N M A R K  A N D  S W E D E N 
have halted their funding to the 
UN Environment Programme 
(UNEP) following sharp criticism 
of its executive director's frequent 
flying found in a draft internal 
audit compiled by the UN Office 
of Internal Oversight Services. 
The draft audit, leaked to the 
Guardian, says Erik Solheim, a 
former Norwegian environment 
minister, had ªno regard for 
abiding by the set regulations and 
rulesº and had claimed unjustified 
expenses. Solheim spent close to 
half a million in 22 months and was 
travelling 80 per cent of the time 

which is ªcontrary to the ethos of 
carbon emission reductionº.  While 
Denmark's Ministry of Foreign 
Affairs has said it is withholding 
its 2018 contribution of about 
$1.6 million to UNEP, Sweden's 
International Development Agency 
says they will not approve any 
funding until all the issues raised 
had been resolved. 

Delhi's environment 
marshals fine 10,000
E N V I R O N M E N T  M A R S H A L S  have flagged 
9,845 violations since January this year, Delhi 
environment minister Imran Hussain said during a 
recent meeting. Started in December last year to 
check air pollution, the city's seven municipal wards 
already have 83 marshals, who are usually home 
guard volunteers trained to take pictures and intimate 
the civic agencies of environmental violations such as 
burning garbage or diverting vehicles not destined  
to the city.  A senior official who attended the meeting 
said most of the cases were of open garbage burning 
and violations at construction sites. He added that the 
minister has directed all agencies to intensify actions 
to deal with the city's episodic air pollution during the 
winter season. 

Countries stop UNEP funding
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T H E  F O R T N I G H T

Largest bird discovered

Vorombe titan, which literally means ªbig 
birdº in Malagasy and Greek, has been named 
as the largest winged creature ever by 
the Zoological Society of London, solving 
the long-standing riddle over the world's  
largest bird.

The flightless bird stood at least  
three metres  tall, and had an average 
weight of 650 kg.

For 60 million years, the bird roamed 
Madagascar before it went extinct  
1,000 years ago for reasons still unclear.

After studying over hundreds of elephant bird 
bones from museums around the world, the 
researchers found a specimen that 
weighs an estimated 860 kg, about the 
same as a fully grown giraffe.

A close cousin of the now-extinct moa bird in 
New Zealand, the bird belonged to the 
same family of flightless animals that 
today includes the kiwi and ostrich.

Until now, the largest-ever elephant bird 
was Aepyornis titan, a larger species of A 
maximus discovered in 1894 by British scientist 
C W  Andrews. But a French rival of Andrews 
dismissed the discovery of titan as just an 
outsized maximus specimen, and for decades 
the debate remained deadlocked.

IN FOCUS IN COURT

On September 26, NGT directed the Kerala State Pollution Control 
Board to file an affidavit on the efforts it has so far taken to check 
the effluents dumped in the river Periyar by more than 400 
industrial units. Media reports suggest the colour of the river  
turned black at least 10 times in 2017 due to dumping of untreated 
industrial waste

Delhi

Stating that the Aadhaar Act, 2016, was 
constitutionally valid, the Supreme Court  
on September 26 struck down some of its 
provisions by a 4:1 majority. The apex court 
said a person's rights could not be denied on 
the ground of lack of the unique ID. While 
the judgement upheld attaching of PAN with 
Aadhaar, it set aside linking Aadhaar to bank 
accounts and mobile phone numbers

NGT on September 20 directed 
the constitution of a committee 
headed by the Divisional 
Commissioner Allahabad to 
prepare and execute an action 
plan to check illegal sand mining 
in the river bed of Yamuna

NGT on September 18 demanded 
the immediate closing of two 

brickfields in North 24 
Parganas while observing 
the polluting brickfields 

continue to operate despite 
receiving closure orders in 

2016. The court also asked the two 
brickfield to ªpay environmental 
compensation of `1 lakh each per 
month of its illegal operation until 
the date of its closureº.

Over 1,000 farmers 
affected by the proposed 
Mumbai-Ahmedabad 
bullet train submitted 
affidavits in the Gujarat 
High Court on September 
18, voicing their 
opposition to the `1.10 
lakh crore project. The 
farmers say that the 
existing land acquisition 
proceedings are contrary 
to guidelines of the 
Japan International 
Cooperation Agency that 
has provided soft loan 
for the project 

Gujarat West Bengal

Uttar Pradesh

Kerala

SO FAR...

SUPREME 
COURT

HIGH 
COURTS

NATIONAL GREEN 
TRIBUNAL

200 139 211

Total cases on 
environment and 
development tracked 
since January 1, 2018 till 
September 26, 2018

NGT rejects government order  
easing mining rules
T H E  N A T I O N A L  Green Tribunal (NGT) has junked the Union environment ministry's 
three notifications in 2016 that exempted mining of minor minerals like sand in up to 25 ha 
from prior public consultation and the environmental impact assessment (EIA). 
ªEIA is an integral and most critical component of environmental clearance as it is only 
through the EIA that the potential impacts and potential risks of a project can be assessed 
and mitigation measures formulated,º the bench, headed by NGT chairperson Adarsh 
Kumar Goel, said in its order.  It noted that the notifications were in conflict with the 2016 
Sustainable Sand Mining guidelines issued by the environment ministry. 

Compiled  by DTE-CSE Data Centre. For detailed 
verdicts, visit www.indiaenvironmentportal.org.in
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WHO: Mayuri Bhattacharjee, director 
and programme head at Sikun Relief 
Foundation, an organisation that works 
on menstrual health and sanitation
WHAT: Supreme Court says women of 
all ages can worship at the Sabrimala 
temple, ending the temple's centuries-
old custom that forbade women in the 

age group of 10-50 from entering the 
temple due to menstruation
WHY: Religion is a product of society and 
not the other way around. So, religious 
beliefs and practices will change. As a 
menstrual health educator, we tell girls 
that once upon a time the practice of Sati 
had religious sanction, but times change 
and society changes. 

India is a religious country. If places 
of worship and religious leaders open 
up their doors and their minds to accept 
menstruation as a normal biological 
process, just like breathing, then a lot of 
our work will be done. Religious taboos 
around menstruation often lead to 
practices such as segregation, which is 
a blatant violation of human rights. If a 
religion wants to be relevant, its believers 
have to let go of such regressive practices.

T H E  J A K A R T A  administration has 
revoked permits to develop 13 of 17 
artificial islands that are part of a  
$40 billion land reclamation project off 
the coast of the Indonesian capital. The 
project, aimed to slow the high rate of land 
subsidence in Jakarta, has been called 

off citing failures to pay tax and obtain 
environmental impact assessments by 
the private developers. ªBased on our 
findings, (the developers) have not carried 
out their responsibilities, so that's why we 
revoked their permits,º Jakarta governor 
Anies Baswedan told the media.  Started 

in 2014, four of the islandsÐ Islets C, D, 
G and NÐhave already been reclaimed.  
Anies said his administration will use these 
islands for ªpublic interestº.  The  
project has been facing stiff criticism  
by environmentalists for harming  
the ecosystem. 

Microplastics contaminate 
half of all freshwater insects
I T  I S  a known fact that plastics 
are choking our oceans. But a recent 
study says that even freshwater are 
facing plastic pollution. The study, 
conducted in rivers in South Wales, 
says microplastics can be found in at 
least half of all aquatic insects living 
in the rivers. At all sites sampled, 
microplastics (pieces of any plastic 
debris under five millimetres in length) 
were found to have been ingested 

by half of the insects that the team 
surveyed. The  microplastics were found 
in insects of all species, regardless 
of whether they lived in the water 
column or on the riverbed. ªEvery year, 
between 8 and 12 million tonnes of 
plastics are thought to be entering the 
world's oceans, but around four million 
tonnes of it passes along rivers,º says 
Fred Windsor, the study's author and a 
Phd student at the Cardiff University. 

Jakarta cancels $40 billion land reclamation project

Q & A  by Isha Bajpai

ªMenstruation is as 
normal as breathingº 

6 trillion
cigarettes were manufactured globally in 
2014. Their production, which contributes 
to deforestation, water and soil damage and 
acidification, hurt the planet more than the  
mass production of food crops

84 million tonnes CO
2  

was emitted by  
the industry in 2014 when it used 32.4 million 
tonnes of green tobacco, says the report authored 
by scientists from Imperial College London.  
The emission is approximately 0.2% of  
the global total

1.4 million litres of water is depleted by 
every smoker who consumes 20 cigarettes a day 
for 50 years

7 million die  globally due to cigarettes  
smoking every year

EXTREME
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Croplands and grasslands around New Delhi are being converted into city structures to create 
one of the fastest urban expansions in the world

L ATITUDE

New Delhi has been experiencing one of the fastest urban 
expansions in the world. These images show the growth in the 
city and its adjacent areas from December 5, 1989, (left) to June 5, 
2018 (right). Most of the expansion has occurred on the 
peripheries, as rural areas have become more urban. The 
geographic size of Delhi has almost doubled from 1991 to 2011, 
with the number of urban households doubling while the number 
of rural houses declined by half. Cities outside of 
DelhiÐBahadurgarh, Ghaziabad, Noida, Faridabad, and 

GurugramÐhave also experienced urban growth over the past 
three decades, as shown in these images. The increased 
urbanisation has had several consequences. One is that the 
temperatures of the urban areas are often hotter than 
surrounding vegetated areas due to the urban heat island effect. 
Research has shown that densely built parts of Delhi can be  
7 oC to 9 oC warmer in the wintertime than undeveloped regions. 
Sprawling cities also have environmental consequences, such as 
greenhouse gas emissions, and air pollution
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"The single highest 
priority that I see 
globally at this point 
is the issue of 
environmental 
sustainability. 
Unfortunately, we 
have a US 
administration that 
deals differently 
around these issues"
— Former US President 
Barack Obama on US 
President Donald Trump's 
attitude on environment 

VERBATIM

 N E P A L  G O V E R N M E N T  has confirmed its tiger population 
has grown to 235, up from 121 in 2009 due to ªpolitical will and 
innovative approaches tigers can be preserved across their rangeº.  
Actor Leonardo Di Caprio, whose foundation has funded tiger 
conservation in Nepal's Bardia National Park and who serves on 
the WWF-US board, has hailed the country as ªa leader in efforts to 
double tiger numbers within its own bordersº. 

Nepal is part of the 2010 St Petersburg tiger summit where 
nations pledged to double the world's tiger population by 2022 
under a strategy known as the Tx2 goal. 

Nepal doubles tiger 
population in nine years

Mothers "forced to kill 
disabled babies" in Africa
N E A R L Y  H A L F  of Kenyan 
mothers with disabled children 
were forced to kill them, 
says a report by non-profit 
Disability Rights International. 
Researched over a period of 
two years, the study, which 
interviewed many women, 
found nearly half of the 
mothers with disabled children 
were forced to kill them. It adds  
that the primary reason was 
that such mothers are often 
blamed for the conditions of 
their children. More than-two 
thirds of the mothers said that 
the disabled children were 
often seen as a ªcurseº for 
their sins. The study did not, 
however, reveal the proportion 
of parents who actually ended 

their disabled babies' lives. 
One of the mothers said her 
grandmother suggested she 
put needles in her son's veins 
to kill him slowly. Another said 
that she was asked to feed acid 
to her child.

In Africa, 6.4 per cent of 
the children under the age 
of 14 years have moderate 
to severe disabilities, as per 
the 2011 World Report on 
Disability. Of them, less than 10 
per cent get formal education. 
When children with disabilities 
are unable to go to school, 
there is an added economic 
burden on the household, 
including possible lost wages 
of a caregiver, usually the 
mother, who stays at home. 
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Pitfalls outweigh  
potential
Government is pushing for 
biofuel production to reduce 
crude import bill. Can it  
steer clear of the food versus  
fuel dilemma?   
PURUSHOTTAM THAKUR | raipur

O
N WORLD Biofuel Day, Prime Minister Narendra Modi 
fuelled a hope. “India can save `12,000 crore in foreign 
exchange in the next four years due to ethanol blending in 
petrol,” he said at a time when the country’s crude import 

bill has touched ̀ 8 lakh crore. Union Road Transport Minister Nitin 
Gadkari has also been harping on the importance of alternative fuels. 
During a recent visit to Charoda in Chhattisgarh’s Durg district, he 
said the state has immense potential for biofuel, referring to India’s 
first biofuel-powered flight from Dehradun to Delhi on August 27 that 
used oil from jatropha (Jatropha curcas) seeds in Chhattisgarh.

While Gadkari has been lobbying for biofuel ever since he assumed 
office in 2014, his advocacy is seen with suspicion, given his long 
association with the sugar and ethanol industry. His latest hypothesis 
that Chhattisgarh could emerge as a biofuel hub echoes Chief Minister 
Raman Singh’s 2003 slogan, “Diesel nahin ab khadi se; diesel milega 
ab baadi se” (Diesel will no more be imported from the Gulf; it will be 
produced in the backyard). Years later, people realised it is not the 

Jatropha, dubbed green gold, has lost its sheen in Chhattisgarh, which was promoted as biofuel hub in 2003
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“green gold” that it was made out to be. 
Singh’s claim that by 2014 the state will 
be self-sufficient in biofuel production 
never came true. “One million people 
were supposed to get employment. 
However, the plan for establishing 
biodiesel industry did not take off. We 
are still buying fuel at `85 per litre,” 
says Tulsiramji Sahu, former sarpanch 
of Seoni Khurd in Dhamtari district. 
Lokdhar Sahu, a resident of Bhothli 
village in Dhamtari district, where the 
government had planted jatropha on 
20 ha, says plantations affected paddy 
crops as they cut off sunlight and did 
not let rice grow.

Layered challenges
Both the Centre and states had identi- 
fied jatropha as “the most suitable 
tree-borne oil seed for biodiesel in view 
of its ability to thrive under a variety of 
agro-climatic conditions, low gesta- 
tion period and higher seed yield”. 
However, this optimism was based on 
misunderstanding. “As jatropha is a 
resilient crop, it was planted on 
unproductive soils. Though the plant 
can survive droughts and infertile soil, 
it can’t produce many seeds under 
those conditions. To get a good 
harvest, it needs nutrients and water, 
just like any other crop,” says 
Charmaine Sharma, partner at 
Observing-i Ecotech llp, Gurugram-
based green technology firm. Even its 
gestation period of four years cannot 
be considered “low”. In 2012, a critical 
review of biodiesel promotion policies 
in India pointed out that unavailability 
of land dampened the prospect of 
large-scale cultivation of jatropha. The 
plantations also led to environmental 
problems. In Andhra Pradesh, they led 
to acidification, ecological toxicity, 
eutrophication and water depletion. 

Under  the National Biodiesel Mis- 
sion, launched in 2009, jatropha and 
pongamia (Millettia pinnata) were 
planned on 500,000 ha over five years 
with a cost of `1,500 crore. Though 

petroleum companies signed memor- 
anda of understanding with states to 
establish jatropha on government-
owned wastelands or through contract 
farming with small and medium 
farmers, the yield was low.  Due to the 
lack of commercial viability, three oil 
marketing companies—Indian Oil 
Corporation, Bharat Petroleum Corp- 
oration and Hindustan Petroleum 

Corporation—shut down the joint 
ventures they had started for jatropha 
cultivation to manufacture biodiesel.

It partly explains why India has 
been missing biofuel blending dead- 
lines ever since the erstwhile Planning 
Commission in 2003 recommended 
launching of a national biodiesel 
mission to follow the mandate of 20 
per cent blending of biodiesel with 
diesel by 2017. Now, even the revised 
target—5 per cent blending by 2030—
looks ambitious given the lacklustre 
progress so far. Biodiesel blend in 2017 
was less than 0.12 per cent “mostly due 
to limited feedstock availability and 
lack of an integrated and dedicated 
supply chain”. To expand the market 
by 2022, India needs 6,750 million 
litres of biodiesel and 4,500 million 
litres ethanol per annum. Government 
data shows ethanol production in 
2017-18 was 1,410 million litres. 

The National Biodiesel Mission, 
says Sandeep Chaturvedi, president of 
Biodiesel Association of India, did not 
yield results as there was no roadmap 
in place. The approach towards 
jatropha plantation was not scientific 
and farmers lacked technical 
knowledge on cultivating jatropha. 
There was also no mechanism for 
collection. Despite this, Chhattisgarh 
government believes that jatropha-

based biodiesel project hasn’t lost its 
sheen. “The programme has unduly 
attracted negative publicity.  We have 
to understand that these jatropha 
plantations were initiated as part of 
rural income generation schemes, and 
that purpose has been solved. Even 
today, 105 farmers came to sell the 
seeds,” says Sumit Sarkar of Chhatti- 
sgarh Biofuel Development Authority. 

But others are not convinced. “I do not 
see merits in reviving jatropha for 
biofuel. Since its leaves and fruits are 
poisonous, it can be used as hedges 
around crops to deter animals from 
damaging them,” says Sharma. 

Some experts apprehend a diffe- 
rent crisis. “Biofuels cannot go very far 
in our country. Rice and wheat straw, 
cotton stalk, cane trash and corn cobs; 
and the land used for jatropha have 
alternative uses that will be hit by 
encouragement to biofuels,” Bharat 
Jhunjhunwala, former economics 
professor at the Indian Institute of 
Management-Bangalore opined in a 
commentary. Alok Shukla of non-
profit Chhattisgarh Bachao Andolan, 
too, believes that increased demand 
for fodder crops for biofuel diverts the 
attention away from food and feed 
sectors. Biofuel, he says, does not work 
in India where land availability is low. 
“Certain sugar companies in Nagpur, 
Gadkari’s hometown, are pushing for 
increasing production of ethanol from 
sugarcane. Gadkari should be aware of 
them. We have limited land and water. 
If we use them for ethanol, then we will 
have to import more food. It is better 
to depend on imported energy than on 
imported food,” Jhunjhunwala says. n

(With inputs from Vibha Varshney)
� @down2earthindia

"Land and water is limited. If we use them for production 
of ethanol, we will have to import more food. It is better 
to depend on imported energy than on imported food"
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UNHOLY 
CHASE

Prime Minister Narendra Modi has made cleaning of the 
Ganga again a high priority national agenda. He had the 

advantage of learning from the failures of the past 30 years in 
cleaning the national river. And he had the missionary zeal to 
proclaim a deadline for doing so. A year before his promise of 
a clean Ganga in 2019, the river is far from being so. In many 

stretches it is dirtier than before. An analysis by BANJOT KAUR 
on why the river will remain polluted despite river-friendly 

budgets and politically correct rhetoric   
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A woman devotee offers 
prayers after taking a 

dip in the waters of the 
Ganga in Allahabad

PHOTOGRAPHS: REUTERS
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AMJI TRIPATHI took bot-
tles filled with Ganga water 
to the offices of the Kanpur 
Jal Nigam and the Ganga 
Pollution Control Unit to con-
firm his strong hunch. Tripathi 
is a seer and the national co-
ordinator of Kanpur-based 
Ma Ganga Pradushan Mukti 
Abhiyan Samiti, an outfit 

led by Swami Harchetan. When he started 
sprinkling the “holy water ” on the officials, 
the police was called and he was forced to 
leave the premises. Tripathi says he did this 
only to debunk the claims of officials that riv-
er-cleaning operations were yielding results. 
“Why did they stop me from sprinkling holy 
water,” he asks. His organisation is now going 
to launch a movement to boycott bathing in 
the Ganga in the next Kumbh Mela, which 
begins on January 15, 2019. After three dec-
ades of efforts to clean the national river, it is 
a sad state of affairs that the river is not even 
fit for bathing. According to a map of Ganga 
river water quality presented by the Central 
Pollution Control Board (cpcb) to National 
Green Tribunal (ngt) in August 2018, only 
five out of 70-odd monitoring stations had 
water that was fit for drinking and seven for 
bathing (see ‘The filthy stem’, p20-21).   

Initiatives to clean the Ganga began with 
the Ganga Action Plan I in 1986. Till 2014, 
over `4,000 crore had been spent. But the 
river has remained dirty. So when the 
National Democratic Alliance government 
launched the Namami Gange in mid-May 
2015, there was a new hope. It was the big-
gest-ever initiative—over ̀ 20,000 crore was 
allotted. Prime Minister Narendra Modi 
made it his personal agenda and set a dead-

line: “Ganga will be clean by 2019”, it has now 
been extended to 2020. 

Namami Gange is being implemented by 
the National Mission for Clean Ganga 
(nmcg), and its state counterparts—State 
Programme Management Groups. nmcg 
would establish field offices wherever neces-
sary. The National Ganga Council (ngc) was 
created. And to give it utmost importance the 
Prime Minister was made the head of it. This 
council replaced the National Ganga River 
Basin Authority (ngrba). ngc would have on 
board the chief ministers of five Ganga basin 
states—Uttarakhand, Uttar Pradesh (UP), 
Bihar, Jharkhand and West Bengal—besides 
several Union ministers and it was supposed 
to meet once every year.

The Water Resources, River Develop-
ment and Ganga Rejuvenation Ministry 
signed Memoranda of Understanding 
(mous) with 10 other ministries to synergise 
the activities under the Namami Gange. The 
government said it would involve grassroots 
level institutions such as urban local bodies 
and panchayati raj institutions to implement 
the programme.

An Empowered Task Force, headed by 
Union Water Resources Minister, was creat-
ed and it has on board the chief secretaries of 
the five Ganga Basin states. It was supposed 
to meet once in every three months. State 
Ganga Committees have been formed, which 
would be the nodal agency to implement the 
programmes in a state. Besides, these com-
mittees would conduct safety audits of the 
river and take remedial measures.

The Centre had also said it would estab-
lish a 4-battalion Ganga EcoTask Force to 
spread awareness about pollution and pro-
tecting the river. The government is contem-
plating a legislation to arrest and fine those 
found flouting norms.

The government also tasked seven 
Indian Institutes of Technology (iits) to 
prepare a report on the best strategies to 
clean up the river. iits batted for a Ganga 
basin approach, which meant not only 
cleaning the Ganga, but its tributaries as 
well. The report, Ganga Rejuvenation Basin 
Management Programme (grbmp), sub-
mitted in March 2015, says that instead of 

NAMAMI GANGE BEGAN WITH A LOT 
OF HYPE BUT IT HAS LITTLE TO SHOW 

IN TERMS OF ACHIEVEMENTS. TILL 
AUGUST 31, 2018, A LITTLE MORE THAN 
A QUARTER OF THE TOTAL NUMBER OF 
PROJECTS SANCTIONED UNDER IT HAD 

BEEN COMPLETED

R
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U T TA R A K H A N D

U T TA R 
P R A D E S H

J H A R K H A N D

B I H A R

Ganga river

HIGHLY 
POLLUTED 

STREAM

Varuna river

W E ST 
B E N G A L

City 
Faecal coliform
XX (2016) / XX (2018 May)
Standard value: less than 2500 /100ML

Biological Oxygen Demand
XX (2016) / XX (2018 May)
Standard value: less than 3mg/L (For drinking 
less than 2mg/L)

Chemically Dissolved Oxygen
XX (2016) / XX (2018 May)
Standard value: less than 10 mg/L

Meerut (Kali, tributary of Ganga) 
150,000
68

Varanasi (Varuna before meeting Ganga)
180,000
46.4

Varanasi 
33,550 / 33,000
5.5 / 5.6

Allahabad (sangam)
27,000 / 11,000
4.2 / 3.8

Raibareli
5,500 / 5,600
4.3 / 3.9

Kanpur 
33,550 / 49,000
6.5 / 8.5

Kannauj
2,950 / 3,100
3.6 / 5.0

Bhagalpur 
11,000 (अप्रैल 2018)
2.2
20 (अप्रैल 2018) 

Patna 
4,950 / 6,100
2.5 / 2.2
20

Buxar 
7,000
2.6 / 2.1

Beharampore
145,000 / 280,000
3.15 / 3.6
12.6

Uluberia
57,000 / 22,000
3.75 / 3.55
35.92

Not one of the monitoring stations on the banks of the Ganga from 
Uttar Pradesh to West Bengal found water quality that is fit for 
drinking as per the standards set by CPCB  

The filthy stem

Prepared by DTE/CSE Data Centre
Infographics: Raj Kumar Singh
Analysis: Banjot Kaur
Data source: UP Pollution Control Board, Bihar Pollution Control Board, West Bengal 
Pollution Control Board for 2018 data; ENVIS: For 2016 data
For more such infographics visit: www.downtoearth.org.in/infographics
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establishing a few projects on the stretch of 
the Ganga, the whole river basin—that is all 
the states coming under the main stem of 
Ganga and its tributaries—must come 
under the ambit of the programme.  

The Comptroller and Auditor General of 
India (cag), in its report in December last 
year, said, “The nmcg neither circulated 
grbmp to different ministries/departments 
for consultation and seeking their opinion, 
nor finalised the grbmp for initiating the 
long-term intervention on the Ganga.” The 
document on nmcg website which talks 
about the towns under consideration for pol-
lution abatement belong to five states on the 
main Ganga stem—Uttarakhand, Uttar 
Pradesh, Bihar, Jharkhand and West 
Bengal—and not the ones which lie on the 

tributaries of the Ganga. Cleaning 
of the Ganga needs a strategy 

where the ngc has to find effective solutions 
to the challenges that the previous pro-
grammes have failed to address. This would 
entail addressing untreated waste that flows 
into the river, restoring the flow of the river, 
sludge management in Ganga basin towns, 
cost overruns in execution of projects and 
governance glitches.   

Challenge I: Sewage treatment 
Sewage treatment plants (stps) have been at 
the centre of Ganga pollution abatement. As 
per Namami Gange targets, stps with over 
2,000 million litres a day (mld) capacity had 
to be rehabilitated of which only 328 mld 
have been done. A look at the status of all the 
projects undertaken makes one doubt                                                                                        
whether the government would even achieve 
its revised deadline. As far as sewage infra-
structure projects are concerned, 68 projects 
were sanctioned after the Namami Gange 
was approved by the cabinet and only six 
were completed till August. Till August 31, 
2018 a total of 236 projects, including stps, 
had been sanctioned out of which only 63 
had been completed. The government has 
said that the new projects are delayed be-
cause land acquisition and other related ac-
tivities were taking a lot of time. However, 
poor performance in rehabilitating old stps 
does not stand the test of time scarcity.

The issue is just not with the construction 
or rehabilitation of stps but also their perfor-
mance. Every stp installed has design pa-
rameters for Biological Oxygen Demand 
(bod) and Total Suspended Solids (tss). 
Consider the stp at Kanpur, which holds the 
dubious distinction of being home to the 
“most polluted stretch” of the Ganga. The 5 
mld domestic waste water treatment plant 
at Jajmau in Kanpur had bod and tss level 
in effluents as 65 mg/litre (against design pa-
rameter of 30) and 92 mg/litre (against 
design parameter of 50), according to the 
April-May 2018 report of Kanpur Jal Nigam. 
The report says that bod and tss levels of the 
effluent is higher than the norms because  
industrial waste and chemicals are illegally 
mixed with the influents in a plant not meant 
to treat industrial pollutants. 

Another problem with stps is that they 

Garden Reach
158,500 / 24,000
5.6 / 4.5
17.48

Tribeni
120,000 / 11,000
3.0 / 4.0
17.1

Serampore
120,000 / 50,000
3.5 / 10.1
13.8

Dakshineshwar
131,500 / 240,000
4.2 / 4.4
14.56

Howrah
46,500 / 24,000
5.35 / 3.75
17.27
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are not able to get the total amount of influ-
ents, primarily due to lack of sewerage net-
work in the city. A total network of 2,071 km 
of new sewer line projects was sanctioned 
after Namami Gange came into being but 
only 66.85 km has been laid. The stp that 
treats domestic waste water in Kanpur’s 
Jajmau has a capacity of 130 mld but its 
April-March average was only 60.5 mld. 
According to nmcg, all the existing plants in 
Kanpur have a capacity of 414 mld but are 
getting only 230 mld as influents. 

For any city, stps are being designed ac-
cording to their sewage generation. The 
problem lies in the way sewage generation is 
estimated. “The estimation of sewage gener-
ation is based on the assumption that 80 per 
cent of the water supplied is returned as 
waste water. Some recent data compiled by 
Central Pollution Control Board (cpcb) 
shows that actual measured discharge of 
waste water into Ganga is 6,087 mld, 123 per 
cent higher than the estimated discharge of 
waste water,” says a paper authored by Raghu 
Dayal in the Economic and Political Weekly 
in 2016. V K Mishra, president of Varanasi’s 
Sankat Mochan Foundation (smf), reiterates 
that the very methodology of calculating 
sewage generation is faulty. smf was given 
the task of constructing an stp of 35 mld 
near Assi Ghat at Varanasi in 2010. Mishra, 
who is also a professor in iit-bhu, says, “We 
carried out a three-day schedule for the Assi 
drain and to our utter surprise we found that 
the discharge was 63.5 mld. That was way 
back in 2010.” Mishra says that when the 
entire city is not having piped water supply, 
how can this become the criteria for calculat-
ing sewerage generation? Mishra’s argument 
also finds support in UP State Annual Action 
Plan (saap) 2017-2020, which says the cov-
erage of piped water supply in Varanasi is less 
than 60 per cent. In Kanpur and Allahabad 
it is less than 60 and 40 per cent respectively. 
Kanpur, Allahabad and Varanasi are consid-
ered hot spots of Ganga pollution in the 
entire stem.

But domestic sewerage is not the only 
cause of concern. The industry, especially the 
tanneries in Kanpur’s Jajmau area have sev-
eral times attracted the wrath of both the 

Supreme Court and 
ngt. The government 
of UP said to ngt on 
March 30, 2017 that it 
has, in principle, taken a deci-
sion to shift the tanneries from Jajmau to 
some other place that is under consideration. 
However, the government was also open to 
the idea of installing appropriate anti-pollu-
tion devices, including a chromium recovery 
plant. It is mandatory that tanneries treat 
chromium either through their own small 
plant or a made in cluster and then transfer 
the waste to a Common Effluent Treatment 
Plant (cetp) run by the government. 
According to submissions made by the UP 
government in ngt there are three clusters 
housing tannery industries—Jajmau, Unnao 
and Banther. Jajmau has the maximum con-
centration of 400 tannery industries and 
ngt wrote in its order, “The industries at 
Jajmau are discharging much more than 9 
mld industrial effluents, mainly containing 
chromium. There is no enforcement of con-
sent conditions by Uttar Pradesh Pollution 
Control Board which requires all industries 

U T TA R A K H A N D

Ganga river

Allahabad 
285,440/ 1,117,094

57,088 / 155,071

219,503.36
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to send their chrome liquor to the Chrome 
Recovery Plant and pay for the treatment. 
Industries are finding it easy to dispose their 
entire waste, including the chrome liquor, in 
the common drain which carries both do-
mestic as well as industrial waste.” ngt’s ob-
servations find eerie resonance in the 
April-May 2018 report of Kanpur Jal Nigam. 
It says that chromium concentration in tan-
nery effluent is 110.2 mg per litre. 

When Down To Earth (dte) visited the 

cetp, chromium had formed a separate layer 
over the waste water and was visible with 
naked eyes. Against the design parameter of 
175 bod per 100 ml and tss 200 mg/litre the 
effluent had the former at 203 mg/litre and 
the latter at 253 mg/litre. A visit to Jajmau 
and nearby villages unveils the reality on the 
ground. There is no board outside any of the 
four tanneries right on the bank of Ganga in 
Wajidpur village and they seem to be running 
almost anonymously. One can see that they 

The Ganga basin is fast becoming open defecation free. If the faecal sludge is 
not properly managed, instead of reducing contamination, it will further add to 
Ganga's pollution load

Sludge crisisU T TA R A K H A N D

U T TA R 
P R A D E S H

W E ST 
B E N G A L

J H A R K H A N D

B I H A R

Prepared by DTE/CSE Data Centre
Infographics: Raj Kumar Singh; Analysis: Banjot Kaur, Bhitush Luthra
Source: Census 2011 
For more such infographics visit: www.downtoearth.org.in/infographics

City 
XX (Population onsite defecation) 
XX (Population, Municipal Corp.)

XX (households on onsite defecation) 
XX (Number of Households)

XX (Faecal load in litre per day) 

Buxar 
75,750/105,291

15,114 / 16,207

58,113.3

Howrah 
1,005,700/1,072,161

201,140 / 230,520

77,338.33

Uluberia 
237,800/222,175

47,560 / 50,912

182,868.2

Patna 
1,065,800/1,683,200

213,160 / 281,986

819,600.2

Varanasi 
183,235/1,201,815

36,647/180,805

140,907.7

Kanpur 
861,030/ 2,765,348

172,206 / 486,382

662,132.07
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are discharging waste into the Ganga. “Outlet 
pipes throw dust which we inhale every day,” 
says Chhotu Nishad, a resident, showing his 
pierced skin. Hair fall, skin infections, heart 
and lung problems are common in every 
family dte spoke to. 

Sheikhpur village is located just a few kil-
ometres away from the Jajmau tanneries. 
Lakshmi Shankar Nishad, a 50-year-old res-
ident, shows his left foot on which skin has 
almost peeled off. “We are suffering from 
many more skin infections. This is because 
tanneries are discharging their waste water 
directly into drains and the water of drains 
has mixed with groundwater which has 
become infected.” Another resident, Sri 
Krishna says people are becoming impotent 
in the village and doctors tell them to leave 
the area. “How can we? Our homes and farms 
are here,” he says. 

Not sensing any progress in controlling 

pollution, ngt in July last year gave more 
than 100 specific directions related to 86 
drains going into the Ganga, Ramganga, Kali 
and the Pandu rivers. “The government 
agencies have submitted compliance report 
regarding most of the directions. But what I 
gather from the field is that most of the sub-
missions are coloured,” says M C Mehta, who 
has been fighting cases on the Ganga in the 
Supreme Court and ngt. 

Besides cleaning the Ganga, the Namami 
Gange also talks about afforestation as an 
important activity as it helps groundwater 
recharge. According to nmcg, it has already 
spent `114 crore on afforestation but to no 
avail. Showing the plants being planted, as-
sistant professor in Allahabad University 
Pramod Sharma says, “They have planted 

kachnaar and gulmohar plants. They can 
only be used for decorative purposes. What is 
required for the Ganga is bargad, peepal, 
gular and neem as they help in better conser-
vation of water.”

Challenge II: Restoring the flow 
There is another fundamental problem that 
will ensure the holy river remains dirty. A 
river is a self-purifying system only when 
water flows through it. The Ganga fails this 
basic test except during monsoons. So it’s not 
just about unclean Ganga. It is about the ex-
istence of Ganga, experts say. Vijay Dwivedi, 
an Allahabad-based activist, who has formed 
a Ganga Sena which takes up cleaning of the 
river regularly says that in monsoons the 
water level in Ganga is good enough. “But you 
should have come in April or May. There is 
not even knee deep water. People graze cows, 
learn driving and play cricket on the surface 
of Ganga.” Gopal Nishad, a boatman at 
Sangam says, “Even the fish die in summer 
due to lack of water. People coming to ghats 
usually don’t go for boat rides in summer and 
it hits us badly.” 

B D Tripathi, in-charge of Banaras Hindu 
University’s Ganga Research Centre, says, 
“The water level in the river is going down at 
an unprecedented rate. Also if the flow in the 
river is maintained it can solve the problem 
of 60-80 per cent of organic pollutants and 
we may not require such an elaborate pro-
gramme.” He also says that unlike other 
rivers, the Ganga has three special properties 
because of the path it treads naturally. “The 
Ganga has medicinal properties that can 
treat skin infections. These properties come 
due to medicinal plants on the path of Ganga. 
Also the Ganga is very rich in minerals and 
has bacteriophages which kill the bacteria. If 
you chain the Ganga with barrages and canal 
diversions and therefore alter its natural 
path, it will lose these properties.” He says due 
to restrictions and decrease in flow, the veloc-
ity of water decreases and siltation increases 
and therefore minerals of the water settle 
down at the riverbed.

All these surmises get credence in the 
paper published by iit-Kharagpur’s Abhijit 
Mukherjee and others in August 2018 

THE ESTIMATION OF SEWAGE 
GENERATION IS BASED ON THE 

ASSUMPTION THAT 80% OF THE WATER 
SUPPLIED RETURNS AS WASTE WATER. 

DATA COMPILED BY CPCB SHOWS 
ACTUAL DISCHARGE INTO THE GANGA IS 

123 % HIGHER THAN THE ESTIMATION  
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which says that according to their estimates 
the baseflow amount of the river has de-
creased by 56 per cent in 2016 as compared 
to the 1970s. The decrease in flow has led to 
an increase in groundwater extraction for 
various uses.  

According to a report published by 
Wildlife Institute of India in May 2018, 16 
existing, 14 ongoing and 14 proposed hydro-
electric projects on the Bhagirathi and 
Alaknanda river basins have turned the 
upper stretch of the Ganga “ecological de-
serts”. To deal with these projects, A K 
Gosain, professor at iit-Delhi and a member 
of the panel that has drafted the Ganga pro-
tection law, says, “The designs of hydroelec-
tric projects can be tweaked in such a 
manner that they consume less water. It may 
raise the cost of the projects but should be 
done for long-term preservation of the 
Ganga. It is now for the government to 
decide whether it comes out with such a 
mandatory policy or not.”

Challenge III: Sludge control
The river has another persitent problem that 
is going to be more pronounced. “I have a 
toilet in my home but the two pits under are 
overflowing with waste. How do I use it?” 
says Rashid Ali of Chhapri village in 
Allahabad district. He and his family is back 
to defecating in the open near the Ganga. 
Other villagers also narrate similar issues and 
say the construction of toilets has com-
pounded their problems because the over-
flowing toilets have also made their homes 
dirty. The damning indictment is supported 
by many people living in cities along the 
banks of the Ganga. 

A staggering 99.93 per cent villages 
lying on the banks of Ganga, also known as 
Ganga Grams, have been declared open def-
ecation free (odf) by the government under 
the Swachh Bharat Mission (sbm). As per 
sbm data, more than 2.7 million toilets have 
been constructed in over 4,000 villages till 
September 17, 2018. Not surprisingly, cag 
in its December 2017 report casts aspersions 
on the claim. The report said the state gov-
ernment was to verify the odf status 
through its own teams or through a third 

party but 1,144 villages of UP and Bihar 
didn’t get it done. The whole objective of 
making villages lying in the Ganga basin to 
be odf was to reduce the faecal coliform 
levels in the Ganga. Against the standard of 
2,500 per 100 ml, the faecal coliform ranged 
from 2,500 to 2,40,000 per 100 ml in the 
Ganga basin cities in May 2018, as per data 
provided by pollution control boards of five 
states along the Ganga basin. 

A back-of-the envelope calculation by 
the Centre for Science and Environment 
(cse), a Delhi-based non-profit, showed 
that about 180 mld sludge would be gener-
ated in five Ganga basin states when they 
become odf (see ‘Sludge crisis’, p22-23).  
And if proper faecal sludge management is 
not in place, it would invariably pollute the 
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Ganga. What should cause further concern 
is that faecal sludge is a bigger pollutant 
than sewerage. While the bod of sewage is 
150-300 mg/l, that of faecal sludge would 
be 15,000-30,000 mg/l. 

Experts say that while toilets were con-
structed, hardly a thought was given to man-
agement of sludge. According to a study 
conducted by cse, most of the cities surveyed 
had twin-pit technology which is not recom-
mended in low-lying areas. The National 
Policy on Faecal Sludge and Septage 
Management (fssm) 2017 also anticipated 
the challenge as more and more toilets are 
constructed. As urban households without 
toilets obtain facilities under sbm, it is likely 
that many will acquire on-site arrangements 
like pit latrines and septic tanks in cities at lo-

cations where sewerage systems are not avail-
able. Thus, while the containment of human 
waste will be largely achieved, its safe dispos-
al still poses a huge challenge. 

A sanitation expert who works with an in-
ternational non-profit in Delhi says, “There 
has been no management at all. What was re-
quired along with construction of toilets was 
several interventions to manage sludge,  
which clearly did not happen.” 

Even septic tanks don’t seem to be work-
ing out due to laxity. An International Water 
Management Institute (iwmi) paper pub-
lished in January 2017 after studying three 
Ganga basin cities—Gangaghat, Mugalsarai 
and Unnao—says, “Most households (up to 
97 per cent in Gangaghat) rely on septic 
tanks, but these are not properly maintained. 

A woman herds her  
goats through a drain 
flowing into the Ganga in 
Kanpur
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Septage is collected every 10-15 years, even 
though collection every three years is the rec-
ommended practice for optimal septic tank 
performance. Consequently, septic tanks 
that could potentially remove 60 per cent of 
suspended solids and 40 per cent of the or-
ganic matter from domestic wastewater have 
almost no treatment capacity.”

The paper highlights another problem. 
It says that the pollution from the cities flows 
through a network of small and progressive-
ly larger open drains, which eventually flow 
into the Ganga. None of the three cities has 
a scheme for management of solid waste, 
most of which is dumped in the streets, clog-
ging open drains and adding to the pollution 
load. Only a fraction of this waste is collect-
ed by the Nagar Palika Parishads and 
dumped at the city limits without treatment 
or recycling.  “Officials have come here sev-

eral times. They go to ghats to survey how the 
beautification is going on and leave. This 
drain never catches their attention,” rues 
Govind Prasad Dikshit, a seer residing in 
Brahawat ghat near Bithoor.

Challenge IV: Cost overruns
Cleaning up the massive stretch of 2,525 km 
that the Ganga traverses is a programme 
where regulating the finances becomes as big 
an issue as any other.  The UP saap 2016 says 
that the Ganga basin towns would require 
`5,794 crore just for the creation of sewerage 
networks in the state—more than one-fourth 
of the entire outlay of Namami Gange.

 Another catch is with the finances of 
stps. Now the government says that the new 
stps are being constructed under Hyper 
Annuity Model under which the developer 

has to take care of the maintenance of the 
project for 15 years. As per this model, 40 per 
cent of the capital cost quoted would be paid 
on completion of construction while the re-
maining 60 per cent will be paid over the life 
of the project as annuities along with opera-
tion and maintenance expenses. This pay-
ment is linked to the performance of the 
stps—the quality of the water treated by it. 
The report of the iit consortium had also 
pitched for a model whereby the service pro-
vider receives remuneration for providing 
“reusable-quality water over a reasonably 
long contract period”. So are there enough 
monitoring machines installed to check the 
quality of the treated water? Highly-placed 
sources in nmcg say there aren’t. A detailed 
questionnaire, including one on this was sent 
to the Director General, nmcg, Rajiv Ranjan 
Mishra, but it went unanswered.

The iit report predicted the cost of treat-
ing sewerage to be about 1 paisa per litre at 
2010 price levels. However, the cost would 
escalate due to the fact that deadlines are not 
met. Many of the projects sanctioned as early 
as 2011 could not meet their deadlines even 
after they came under the ambit of Namami 
Gange. Sample the case of stps to be built in 
Varanasi with the assistance of Japan 
International Cooperation Agency (jica). A 
close look at the development of the project 
has quite a story to narrate. It was sanctioned 
on July 14, 2010 at a cost of ̀ 496 crore with 
a deadline for completion in 2017-18, with 
some parts to be completed in 2016. 
Documents accessed by dte reveal that there 
was absolutely no physical progress of the 
plant at the end of December 2014, the year 
in which the Modi government took over, 
with jica concurrence for technical bid 
awaited. The situation was exactly the same 
by December 2015. stp construction was 
completed by 34 per cent in December 2016. 
Then the government issued a revised sanc-
tion of the project and pegged the cost at 
`641.19 crore with a revised deadline of June 
2018. That deadline could also not be met 
and it was revised to October 2018. That is 
not one odd sample in UP. Bihar has similar 
cases. A 17 mld stp was sanctioned in the 
state’s Begusarai district on March 8, 2010 at 

 THE WHOLE OBJECTIVE OF MAKING 
GANGA GRAMS ODF WAS TO IMPROVE 

FAECAL COLIFORM LEVEL. AGAINST THE 
STANDARD OF 2,500 PER 100 ML THEIR 

LEVEL RANGED FROM 2,500 TO 240,000 
PER 100 ML IN MAY 2018 IN THE GANGA 

BASIN CITIES

28   DOWN TO EARTH 16-31 OCTOBER 2018

16-31Cover story.indd   28 10/10/18   11:17 AM



FOR DETAILS CONTACT: 
Dinesh Raj Bandela, Deputy Programme Manager, Environmental Governance,
Centre for Science and Environment, 41, Tughlakabad Institutional Area, New Delhi-110062
Ph: 91-11-40616000 (Ext. 387); Fax: 91-11-2995 5879
Mobile: +91 8800721020 Email: dinesh.bandela@cseindia.org

TRAINING METHODOLOGY
Classroom lectures, case studies, 
class exercises, discussions and field 
visits

COURSE FEES
25,500/- INR 
(Includes Tuition fee, Course 
material, Boarding and lodging, 
Transport from New Delhi to AAETI 
and back)

FACULTY
Experts from MoEF&CC, CPCB, 
Technical experts, CSE and other Civil 
society institutions

COURSE DURATION
November 20 to 24, 2018

LAST DATE FOR APPLYING
November 10, 2018

COURSE VENUE
Anil Agarwal Environment Training 
Institute (a Centre for Science and 
Environment initiative), Nimli (near 
Alwar), Tijara, Rajasthan

Rapid urbanization and rising consumption of goods make waste management in India a 
massive challenge. Urban India produces 62 million metric tonnes (MMT) of municipal 
solid waste every year, 31 MMT of which is dumped in landfills and dumpsites. Figures for 
recycling are abysmal; for instance, only 1.5 percent of e-waste is recycled. Mixed-waste 
collection patterns add to the challenge of plastic-waste management. The need of the 
hour is to shift the focus of waste management towards source segregation, recycle and 
reuse.

The Centre for Science and Environment (CSE) has been working on policy and 
implementation with regard to waste management at the national and global levels.  In 
2016, it published Not in My Backyard, a seminal report on the existing status of waste 
management in the country.

The Anil Agarwal Environment Training Institute (AAETI), a CSE initiative, 
recognizes the need to segregate, recycle and reuse, and offers an advanced five-day 
training programme on ‘Integrated Waste Management’. The objective of the programme 
is to provide a better understanding of the key aspects of management of solid, plastic, 
biomedical, construction and demolition (C&D), and e-waste; technologies involved in 
their treatment; legislative framework; and stakeholders involved. 

COURSE HIGHLIGHTS

• Status of waste management in India
• Major provisions of the new Waste Management Rules, 2016 and the status of their 

implementation
• Roles and responsibilities of different stakeholders
• Inventorisation and extended producer responsibility
• Decentralised waste management
• Using information, education and communication for behaviour change
• Site visits to learn about best practices

WHO CAN APPLY

Waste management practitioners, officials from central and state urban departments and municipalities, 
urban and town planners, village panchayat officials and members, academicians, students, and NGO 
representatives

INTEGRATED 
WASTE 
MANAGEMENT

CERTIFICATE 
COURSE ON 

AAETI SIGNATURE SESSION: MUNICIPAL MILESTONES

Special session in each course on how a specific city, municipality or civic agency has managed its waste innovatively
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a cost of ̀ 65 crore. The project is aided by the 
World Bank. The nmcg documents reveal no 
progress took place till December 2016, the 
original deadline. In December 2017, the 
tender was cancelled. Revised sanction was 
issued in March 2018 with escalated cost of 
`230 crore and a deadline of January 2020 
and it has now become a project of the 
Central government. 

Besides, cag also pointed out poor finan-
cial management for the programme in its 
December 2017 report. It said, “Only eight to 
63 per cent of the funds were utilised during 
2014-15 to 2016-17 for the river clean-up 
programme.” A corpus of ̀ 198.14 crore (as of 
March 31, 2017) was available in the Clean 
Ganga Fund. It is a fund under which entities 
or a commoner can contribute for the Ganga 
clean up. However, nmcg could not utilise 
any amount out of the Clean Ganga Fund 
and the entire amount was lying in banks due 
to non-finalisation of action plan.

 nmcg replied (on August 2017) that after 
its constitution as an authority and its oper-
ationalisation by December 2016, the pace of 
various projects has accelerated. This is likely 
to result in achievement of not only physical 
targets but also higher expenditure progress 
by the end of 2017-2018. However, nmcg 
documents reveal that till August 31, 2018 
though projects worth `22,323 crore have 
been sanctioned but total funds utilised were 
only 23 per cent of it.

The cag also came down heavily on 
Centre for spending injudiciously on media 
blitzkrieg. As per New Advertisement Policy 
18 of Direc-torate of Advertising and Visual 
Publicity (davp), all Central Government 
Ministries/Departments/Attached and Sub-
ordinate Offices/Field Offices are required to 
route their advertisements through davp 
only. cag observed that nmcg hired other ad-
vertising agencies for releasing print adver-
tisements in leading national newspapers 

Dyed leather pieces left to 
dry near the banks of the 

Ganga in Kanpur
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across the country and incurred an expendi-
ture of `2.46 crore, which include `36.06 
lakh and `5.23 lakh as agency commission 
and service tax. This was in violation of gov-
ernment policy and resulted in avoidable 
payment, the cag said.

Challenge V: Governance glitches
The cleaning of the Ganga requires seamless 
coordination between the agencies responsi-
ble for carrying out different tasks. This calls  
for vision and a clear-cut governance strate-
gy. The water resources ministry signed 
mous with 10 ministries for better imple-
mentation of Namami Gange. However, till 
date no detail is available as to how these 
ministries are functioning for better conver-
gence. Vinod Tare of iit-Kanpur who helmed 
the consortium says, “The Ganga Action 
Plans lacked the coordination of ministries. 
It is still lacking in Namami Gange. If the de-
partments do not coordinate well, the pro-
gramme will not achieve desired objectives.” 
Ganga Mahasabha’s head Swami Jitendran-
and Saraswati says, “After the memoranda 
were signed, nobody knows what they did. I 
tried enquiring often, but to no avail.”

The draft Ganga protection law is with 
the government but experts question its 
utility. “It is immaterial whether you come 
up with a new law or not. What is required 
is an autonomous body for the rejuvenation 
of Ganga which is independent of the gov-
ernment when it comes to its functioning. 
Instead of bureaucrats, it should consist of 
experts well-versed with the river,” says en-
vironmentalist G D Agrawal, the 86-year-
old former iit-Kanpur professor who is on 
an indefinite fast to save the Ganga from 
June 22, 2018.   

The gazette notification by the Ministry 
of Water Resources, River Development 
and Ganga Rejuvenation, issued on October 
7, 2016 read: “The ngc shall meet at least 
once every year or more as it may deem nec-
essary.” A senior official in the ministry con-
firmed to dte that not a single meeting of 
ngc has taken place since then. The lone 
ngrba meeting chaired by PM Modi took 
place on July 4, 2016. 

The Empowered Task Force led by 

Union minister of water resources has met 
only thrice after the gazette notification 
while it was supposed to meet once every 
three months. It has met twice under the 
chairmanship of the then minister Uma 
Bharti and once under Nitin Gadkari, who 
took the charge of the ministry in September 
2017. The mandatory exercise of conduct-
ing an annual Ganga safety audit has been 
done even once.    

Also the top post of nmcg is working like 
musical chairs with seven senior officers ap-
pointed since 2014. The first head Rajiv 
Ranjan Mishra is back at the helm after five 
changes. A former head told dte on the con-
dition of anonymity, “Every chief came with 
his own micro-plannning, the moment those 
plans would start taking shape there was a 
transfer. This is one of the prime reasons for 
the underperformance of nmcg.”

Tare says if the governance is to be im-
proved the programme has to be decentral-
ised. “It is highly centralised as of now with 
the government sitting at the top deciding 
what to do. People who are living in the 
Ganga basin have to be involved to achieve 
the required results. The programme can’t 
succeed unless it has a bottom-up approach.” 

Almost four years since Modi’s promise of 
cleaning the Ganga, cities along the river 
remain highly polluted and data shows that 
people might be drinking partially-treated 
sewage. Will Ganga ever be cleaned and is 
there any deadline possible? Tare says: “It is 
not that easy a job that one can give such 
short deadlines. It may be politically correct 
to do so but not scientific. In fact, it is an  
ongoing process and will take many years  
for which I don’t think any deadline can be 
given now.” n             @banjotkaur

THE LONE NGRBA MEETING CHAIRED 
BY PM MODI TOOK PLACE ON JULY 4, 
2016. AFTER THAT, NGC WAS FORMED. 
A SENIOR OFFICIAL IN THE WATER 
RESOURCES MINISTRY CONFIRMED 
THAT NOT A SINGLE MEETING OF NGC 
HAS TAKEN PLACE SINCE THEN
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1.5 c
THE UNITED Nation’s Intergovernmental Panel on Climate Change (ipcc) consists of  
scientists who can by no stretch of the imagination be called radical or activists. These are 
conventional scientists working in conventional research institutions—mostly from the 
rich world. When they issue an urgent warning about the dire and catastrophic impacts of  
climate change if the global temperatures exceed 2°C above pre-industrial levels, then we 
must take it very seriously. 

Also because, what ipcc says in its just released report on 1.5oC is probably an underesti-
mate of the kind of dangers that await a warmed world—many scientists say the report has 
not taken into account the spiral of events, called tipping point, which will be unleashed as 
temperatures rise. The news is not good. It’s time we understood this and stopped question-
ing the science of climate change. 

ipcc has revised its previous findings; it now says the impacts of global warming will 
be greater than what was previously anticipated at a temperature rise of 1.5°C. It should 
not surprise us. The world—particularly the poor world—is already seeing devastating  
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impacts when the temperature increase 
is 1.2°C. Climate change is in our face. We 
don’t need science to tell us anymore that it 
will happen. What ipcc tells us is that the sit-
uation will get much worse, and that we must 
not allow the temperature to increase by 2°C. 

The question then is only one: What can 
and must the world do to keep the tempera-
ture rise to below 1.5°C? ipcc estimates that 
to stay below this temperature guardrail, 
the world has to cut net anthropogenic CO2 
emissions by 45 per cent over the 2010 levels 
by 2030, and reach net zero by 2050. 

Let’s unpack this statement. Roughly 
half of the CO2 emissions generated through  
activities of humans need to be cut by 2030. 
But as these are “net” emissions, it means that 
the world can emit more but the emissions 
must be “removed” to achieve the targets. 
The “removal” of emissions happens through 
“natural sinks”—oceans, for instance, absorb 
emissions and are part of the world’s nat-
ural cleansing systems. Then forests are  

important “sinks”—they sequester carbon. 
But the report is also pointing towards tech-
nology-induced removal through carbon 
capture and storage (ccs), where emissions 
of CO2 are harvested and then pushed back 
to store deep under the earth’s surface. 

Remember, this is when the world  
remains intensely unequal in its consump-
tion of energy and so does its emissions. 
The challenge is to reduce and yet, at the 
same time, increase the use of energy by the 
poorest in the world. According to ipcc, the  
remaining global CO2 budget—how much 
can be emitted for the world to stay below 
1.5°C—is somewhere between 420 giga-
tonnes of CO2 (GtCO2) to 580 GtCO2. At the 
current rate of emissions, this budget will be 
exhausted by 2030. Remember also that the 
bulk of the carbon budget has already been 
appropriated by the already-rich countries. 
By 2030, when the budget is over and if the 
world wants to stay below 1.5°C, then it must 
be in negative emissions. That is, it must emit 
less than what the world’s sinks can clean up. 
What will then happen to the developing 
world? Now that the cake is all eaten, even 
the crumbs have been gobbled up, what hap-
pens to the development needs of millions 
who do not have access to energy and the  
millions who still need growth. 

Does this mean the world stops talking 
about equity in climate change? This is what 
the US has wanted for long. Its current 
President Donald Trump has taken it to the 
extreme—countries like India who want the 
right to development are the problem, he 
says. The US must be allowed to pollute more 
because it is its birthright. All this said as 
crudely as only he can.

There is no doubt that equity is now passé 
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in many ways. Countries like India, as is reit-
erated in the ipcc 1.5°C report, will be the 
worst impacted by climate change. This is not 
the time to gripe about who has created the 
problem and who must solve it. That time is 
gone. Also, there is no point in crying over 
spilt milk—the carbon budget is gone. 
Countries have emitted and filled up the 
available space. Now what is this talk of 
“equity”? What does it mean? 

The fact is we have to operationalise 
“equity” in this changed scenario. This  
requires all countries, including India, to act. 
But it also requires much deeper cuts from 
the already developed world and financial 
and technology support to the energy poor to 
increase their emissions, if possible, differ-
ently and with lower carbon emissions. This 
is not the time to point fingers at the victims 
of climate change—at countries like India for 
needing space to develop. This calls for enor-
mous sagacity and leadership so that the 
world can jointly and collaboratively find 
ways of reducing emissions and providing 
growth. Dismissing the need for climate  
justice will not get us anywhere. 

Let’s discuss what can be done. ipcc looks 
at the rapid and far-reaching transitions in 
energy, land, urban and infrastructure— 

including transport and building sectors. 
These are big contributors to emissions. 

So, what will it take to build a more secure 
future? Firstly, it means that renewable 
energy must supply 70-85 per cent of the 
global electricity by 2050. Currently renew-
ables supply some 20 per cent of the electric-
ity, with the bulk coming from hydropower 
plants. So, the challenge is enormous. How 
will this transition happen? The share of  
natural gas can be roughly 8 per cent in this 
mix, but even this must include ccs. Coal use 
must be close to zero per cent by 2050. This 
is a huge ambition—the world is still addict-
ed to coal for producing electricity, in the rich 
as well as the poor parts. The developing 
world needs to provide affordable energy to 
large numbers of its people. How can it  
replace coal and yet provide this energy secu-
rity? How? This is the question. But it is 
equally a question, how the rich world will 
completely de-carbonise its electricity? And 
all this in the times of Trump. 

The challenge is ambition and equity in 
action. Drastic emission reduction keeping 
in mind the need for climate justice. Let’s 
keep our sights on this. Act. Act now. The 
time for prevarication and procrastination 
is over.                                                                  @sunitanar

‘‘ ‘‘NOW THAT THE CAKE IS ALL EATEN, 
WHAT HAPPENS TO THE DEVELOPMENT 
NEEDS OF MILLIONS WHO DON’T HAVE 
ACCESS TO ENERGY AND THE MILLIONS 
WHO STILL NEED GROWTH
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T'S OFFICIAL now. In order to have any 
chance of limiting global warming to 1.5°C 
above pre-industrial levels, as prescribed 
in the lower limit of the Paris Agreement,  
nations have about 12 years to effect a com-
plete transition in economy and society. The 
Intergovernmental Panel on Climate Change 
(ipcc) Special Report on 1.5°C (SR 1.5) is  
unequivocal in its assertion—unless net 
carbon dioxide (CO2) emissions are brought 
down to zero by 2050, warming above 1.5°C 
is practically inevitable.

The report was commissioned in the 
wake of the signing of the Paris Agreement in 
2015 as the world wondered what exactly it 
had agreed to for meeting the 1.5°C and 2°C 
goals that had been set. Over the next three 
years, a total of 224 authors and review  
editors scoured more than 6,000 scientific 
publications in an effort to glean the facts 
surrounding the world’s state of climate. Fol-
lowing 1,113 reviews from around the world, 
the eagerly anticipated report was released 
after week-long deliberations by government 
representatives from 130 countries and 50 
scientists in Incheon, South Korea. Over 25 
years, ipcc has been tasked with being the 
white cane to a world that seems determined 
to step over the edge of a cliff.

The world’s temperatures have already 
warmed by up to 1.2°C since pre-industrial 
levels and the impact of this warming is vis-
ible in the form of extreme weather events, 
rising sea levels and diminishing Arctic sea ice 
(see ‘How warm is the world today’ on p37). 
This year alone, various parts of the world 
was battered by extreme weather events— 

be it heat waves and drought in Europe and 
China, forest fires in the US, dust storms and  
unprecedented rainfall in India (including the 
historical floods in Kerala) and high precipita-
tion in Japan and other island nations. With 
a further 0.5°C warming, the effects would be 
more pronounced than what scientists had 
previously predicted.

Tipping points
A 1.5°C warmer world will see higher sea 
levels, higher temperatures and increase 
in frequency and intensity of precipitation, 
floods, droughts and heatwaves. At 1.5°C, the 
world would reach some critical thresholds 
beyond which natural ecosystems would fun-
damentally change and, in some cases, take 
millennia to recover. For instance, the sea 
levels would continue to rise for centuries 
even if we cap warming at 1.5°C (see ‘Plan B 
for the planet’ on p82). The thresholds for  
irreversible, multi-millennial loss of ice 
sheets in Greenland and the West Antarctica 
may also be breached. The warming and 
acidification of the ocean will cause 70-90 
per cent loss of corals and will put the surviv-
al of many marine species in jeopardy.

If 1.5°C warming will have major im-
pacts, those at 2°C would be catastrophic. 
So far the world was made to believe that a 
warming of 2°C is manageable. Under the 
Paris Agreement, 1.5°C was put as an aspira-
tional target and 2°C as the “real” target. But 
this report has turned our understanding of 
what would happen at 2 °C on its head.

A 2°C warmer world will lead to 0.1 m 
greater sea level rise compared to 1.5°C. 

The latest IPCC report makes it clear that there is no safe 
level of global warming
SHREESHAN VENKATESH

WARMING UP TO   
CATASTROPHE?

I
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This will effectively inundate vast coastal 
areas, disrupting the lives of 10 million more 
people. Coral reefs face complete extinction 
at 2°C and 2 million km2 of permafrost will 
melt over centuries, risking runaway climate 
change due to high methane emissions.

Countries like India, which are highly 
dependent on agriculture, would suffer 
pronounced impacts in the form of floods, 
droughts, water scarcity and decrease in food 

production, exposing a greater proportion of 
an already vulnerable population to poverty, 
food and livelihood insecurity.

The difference between 1.5°C and 2°C 
also means decreased crop productivity and 
nutritional quality, increased risk of vector-
borne diseases and a 50 per cent increase in 
the extinction rates for plants, vertebrates 
and insects (see ‘Why the world should worry’ 
on p38).

Even as nations struggle to reduce carbon emissions, North Pole and the neighbouring regions record  
the maximum warming

How warm is the world today

Lethal rise | The global carbon dioxide levels breached 
the 400 ppm mark in 2015
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A tight spot
Along with an estimation of what future  
warmer worlds would look like, ipcc was also 
importantly tasked with estimating the  
remaining carbon budget available to keep the 
world from warming over 1.5°C. Simulations 
included in the SR 1.5 show that when consid-
ering global mean surface temperature (gmst, 
which includes surface temperatures of land, 
ocean and atmosphere as parameters), the 
world has a total remaining carbon budget of 
just 770 gigatonnes of CO2 (GtCO2), starting 
from the beginning of 2018, before it breaches 
1.5°C, according to the median value of the 
simulations. At current emission levels, with-
out the removal of CO2 from the atmosphere, 
this budget would be exhausted by 2040 (see 

‘What the world needs to do’  on p40). The  
report also highlights the fact that even its  
carbon budget estimate can be way off the 
mark owing to large uncertainties from earth 
system feedbacks, historical temperatures and 
non-CO2 greenhouse gas (ghg) forcing.

The simulations also show that limiting 
global warming to 1.5°C with little or no  
overshoot would require net anthropogenic 
CO2 emissions to reduce by up to 45 per cent, 
relative to 2010 levels, by 2030 and attain  
net-zero CO2 emissions by 2050. The world 
emitted 35.75 GtCO2 in 2016. Since 1990, the 
rate of CO2 emissions has been rising at over 
0.5 GtCO2 every year. Reductions recommend-
ed in SR 1.5 imply that limiting global  
warming to 1.5°C would require emission 

Even a 1.5oC increase will affect people, economies and ecosystems across sectors  
and regions

Why the world should worry

Confidence level for transition: L=Low, M=Medium, H=High and VH=Very high
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Purple indicates very high risks of 
severe impacts/risks and the 
presence of significant irreversibility 
or the persistence of climate-related 
hazards, combined with limited 
ability to adapt due to the nature of 
the hazard or impacts/risks.

Red indicates severe and widespread 
impacts/risks.

Yellow indicates that impacts/risks 
are detectable and attributable to 
climate change with at least medium 
confidence.

White indicates that no impacts are 
detectable and attributable to 
climate change.
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Five reasons for concern | A warming world poses permanent threat to unique and threatened systems

Looming fear | The world might lose its corals permanently if it breaches 20C mark
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levels drop to 18.63 GtCO2 per year by 2030, a 
reduction of nearly 48 per cent from 2016. To 
limit warming below 2 °C, SR 1.5 prescribes a 
20 per cent reduction in CO2 emissions by 
2030 and a complete phase-out by 2075. Of 
course CO2 isn’t the only gas with a warming 
potential that needs to be worried about. 
Authors of SR 1.5 have stressed that the success 
of the efforts also depends on a similar reduc-
tion of other ghgs such as methane, black 
carbon and nitrous oxides. However,  the rate 
of increase of non-CO2 ghgs over the past three 
decades has been nowhere close to the rate of 

increase in CO2  emissions.
Achieving the cuts requires rapid and  

“far-reaching transitions in energy, land, urban 
and infrastructure, and industrial systems”. 
There is no silver bullet for deep emission  
reductions across all sectors. It will require  
political action and significant scale-up of  
investment on a wide portfolio of mitigation 
options across sectors.

The energy sector, responsible for almost 
90 per cent of world’s CO2  emissions accord-
ing to the International Energy Agency, will 
have to meet the demand with lower energy 
use—including through enhanced energy  
efficiency—and show faster electrification of 
end use energy. Low-emission energy sources 
are projected to have a higher share than at pre-
sent. Renewables, in particular, are projected 
to supply 70–85 per cent of electricity in 2050.

ipcc notes that solar energy, wind energy 
and electricity storage technologies have  
improved substantially over the   past few years, 
signalling a potential transition in electricity 
generation. This transition in energy sector will 
require an investment of US$0.9  trillion annu-
ally, between 2015 and 2050. Average annual 
investment in low-carbon energy technologies 
and energy efficiency needs to scale up by rough-
ly a factor of five between 2015 and 2050.

SR 1.5 also provides the possibility of 
complementing fossil fuels with mitigation 
technologies. It, however, emphasises that 
the use of coal should reduce steeply in all 
1.5°C-consistent pathways and its share in 
electricity mix should be nearly stopped by 
2050. For developing countries, which have 
planned dependence on coal to meet their 
growing energy needs into the 2040s, this 
statement indicates an urgent need for even 
greater realignment of energy policies with  
climate goals. The report indicates the need for 
a significant fall in the share of oil in energy 
production by 2050. However, it observes 
that 1.5°C-oriented mitigation pathways 
create risks for regions with high dependence 
on fossil fuels. At least from a scientific stand-
point, therefore, the era of cheap fossil fuels for 
electricity is over.

The industry sector will have to reduce 
emissions by 75–90 per cent of 2010 levels by 
2050. ipcc makes it clear that it is not enough Source: IPCC Special Report on Global Warming of 1.5�C

Low on margin | In the past seven years, the world emitted carbon dioxide equivalent 
to 37 per cent of its carbon budget before breaching the 1.5oC mark

Cutting the emissions | The world has to start removing carbon dioxide from the 
atmosphere by 2050 to restrict warming to 1.5oC

Quickly end the era of cheap fossil fuels 
What the world needs to do
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for the industry to simply make improvements 
in energy and process efficiency. Real emission 
reductions, according to ipcc, can be achieved 
through a combination of new and existing 
technologies and practices, including electrifi-
cation, hydrogen, sustainable bio-based  
feedstocks, product substitution, and carbon 
capture, utilisation and storage (ccus). It also 
notes that these options are technically proven 
but their deployment may be limited by  
economic, financial, human resource and  
institutional constraints.

The world also has to change its urban 
planning, and substantially cut emission in 
transport and buildings. The share of electric-
ity in energy demand in buildings needs to be 
at 55–75 per cent in 2050. In the transport 
sector, the share of low-emission final energy 
must increase from less than 5 per cent in 2020 
to 35–65 per cent in 2050. The report notes 
that “economic, institutional and socio- 
cultural barriers may inhibit these urban and 
infrastructure system transitions, depending 
on national, regional and local circumstances, 
capabilities and the availability of capital”.

In the land-use sector, 0.5–8 million sq km 
of pasture and 0–5 million sq km of non-pas-
ture agricultural land for food and feed crops 
needs to be converted into 1–7 million sq km 
for energy crops. The world also needs to move 
from a 1 million sq km reduction in forest area 
to a 10 million sq km increase by 2050 (relative 
to 2010). This transition will create challenges 
in sustainable management of land resources 
crucial for human settlements, food, livestock 
feed, fibre, bioenergy, carbon storage, biodiver-
sity and other ecosystem services. Mitigation 

options for limiting the demand for land  
include sustainable intensification of land use 
practices, ecosystem restoration and changes 
towards less resource-intensive diets, but this 
would require overcoming socio-economic,  
institutional, technological, financing and en-
vironmental barriers that differ across regions.

Developing challenges for India
The SR 1.5 roadmap can only be achieved if 
countries fundamentally realign their nation-
ally determined contributions (ndcs) under 
the Paris Agreement as the current targets 
would effectively leave the world 3°C warmer. 
This is a crucial challenge for India, which is 
highly climate vulnerable and yet a major  
emitter. The country’s energy demand and 
emission levels are set to peak only after 2030 
and yet, it is already losing about 1.5 per cent of 
its gross domestic product every year due to  
climate change-related risks. Even the agricul-
ture sector has witnessed 4-9 per cent dip in 
yield every year as a result of the current 1°C 
rise in global temperature. Allowing tempera-
ture to rise beyond 1.5°C would render India 
uninhabitable and even poorer.

The current gap in climate ambition also 
presents an opportunity for India, which can 
take the lead globally and set an example of 
being an ambitious player committed to the 
climate change agenda. It needs to rapidly 
mobilise domestic finance towards mitigation 
and adaptation efforts, equally. It will, howev-
er, need financial and technological support 
from developed countries. 

While emphasis on the need to reduce 
emissions urgently and drastically could not 

1990-91 | Assessment 
Report 1 by the 
Intergovernmental 
Panel on Climate 
Change set the ball 
rolling in terms of a 
global climate response 
when it came out with 
the first set of dire 
predictions of warming 
of up to 4oC by 2100

1996 | Assessment Report 2 
downgraded the earlier 
prediction of temperature 
increase to 2oC by 2100  
and brought clarity to  
the gap in emissions  
between the developed and  
developing worlds. It opened  
discussions on the issue of 
intergenerational equity that 
continues to be debated today

2001 | Assessment 
Report 3 changed 
the tone of climate 
discussions by 
asserting that 
climate change was 
facing “dangerous 
anthropogenic 
interference”

2007 | Assessment 
Report 4 reported 
“unequivocal evidence” 
of climate change, but 
failed to inspire action. 
For the first time, 
scientists talked of the 
kinds of cuts that would 
be required to contain 
global warming

2013-14 | Assessment 
Report 5 called for a quick 
reduction in the dependency 
of fossil fuels. It asserted 
that poverty alleviation was 
deeply linked to climate 
change solutions. The AR5 
was instrumental in the 
acceptance of the 2015 Paris 
Agreement by 195 countries

The story so far | How the world woke up to climate change
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be clearer in SR 1.5, a running theme through-
out the report was the need to actively remove 
carbon from the atmosphere. The report 
states that the world needs to achieve carbon  
dioxide removal (cdr) to the tune of 100–
1000 GtCO2eq over this century, although 
this is subject to multiple feasibility and  
sustainability constraints (see ‘How much can 
the world save’). Still, authors have explored 
the potentials and costs of six different carbon 
dioxide removal, including conventional  
techniques like afforestation and utilisation of  
biochar. But it also includes newer technol-
ogies involving carbon capture and storage 
(ccs). The two techniques of ccs that have been 
included, bio-energy with ccs  (beccs, which 
involves carbon capture directly from bio- 
energy plants) and direct air ccs (daccs, which 

involves sucking carbon dioxide directly from 
the atmosphere and storing it in geological 
formations), together have a carbon capture 
potential of up to 10 GtCO2 per year, but with 
prohibitive costs of up to $2.5 trillion. In fact, 
while SR 1.5 prescribes cdr up to 1,000 GtCO2 
by the end of the century, present estimates 
suggest that the maximum total cdr poten-
tial estimated for mid-century hovers around 
just 25GtCO2, the corresponding costs are  
estimated to be as high as $4.7 trillion. These 
factors have contributed to a generally low 
level of confidence and high uncertainty  
regarding the future of cdr. Additionally, the 
SR 1.5 has noted that ccs “is largely absent 
from the nationally determined contributions 
and lowly ranked in investment priorities”,  
casting a doubt on the feasibility of timely  
upscaling of the technologies. By most indica-
tors, investment into and economising of ccs 
technologies is unlikely to happen any time in 
the immediate future.

To minimise the need for this highly  
uncertain option of removing around a 1,000 
GtCO2eq, countries should focus on signifi-
cant near-term emission reductions. The role 
of cdr necessarily increases if the world over-
shoots 1.5°C and then tries to decarbonise. The 
report points out the danger of this approach: 
the world today has limited understanding of 
the effectiveness of net negative emissions in 
reducing temperatures after they peak.

The verdict from the world of science 
seems clear enough in the report: the world 
is set to breach the limits set in the Paris 
Agreement unless governments put into 
motion drastic and unprecedented change way 
over and beyond what has been pledged by na-
tions already. As Jim Skea, co-chair of ipcc’s 
Working Group III repeatedly emphasised 
during press conference on report’s release, 
“The ipcc’s role is limited to bringing forth the 
options; it is now up to governments to decide 
on how to act.” They can start by scaling up  
ambition on nationally determined contribu-
tions and agreeing to reporting requirements 
that will incentivise ambition in the form of a 
strong Paris Rulebook. Both these processes 
face critical deadlines at the end of this year. 
All eyes will now be on the Conference of the 
Parties 24 in Katowice this December. n

Source: IPCC Special Report on Global Warming of 1.5�C; World Bank
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Direct Air Carbon Capture and Storage (DACCS):  A technology with stores carbon that has been sucked 
out of the air in inert geological rock formations
Bio-energy with Carbon Capture and Storage (BECCS):   A technology that produces negative carbon 
dioxide emissions by combining biomass use with carbon capture at source and geological storage 
Enhanced Weathering (EW):  New approach that uses dissolution of natural or artificially created minerals 
to remove CO2 from the atmosphere through chemical reactions
Biochar: Charcoal mixed with soil to increase carbon sequestration capacity of soil 
Afforestation and Reforestation (AR): Conventional carbon capture technique by planting trees and 
greening barren lands to absorb atmospheric CO2 
Soil Carbon Sequestration (SCS): Utilising carbon capture potential of soil by increasing organic carbon 
content of the soil

Maximum CO2 removal potential by 2050

24.9 GtCO
2
eq/year

Total mitigation cost
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How precise is climate modeling?
It is accurate to the extent that we get a 
good idea of how things will be in  
future. We can say that in 2050 or 2100 
there will be more heat waves in Europe. 
Main climate change parameters like 
temperature and precipitation should 
not be seen in isolation. As tipping points 
are being breached in the form of  
permafrost thawing, vegetation change 
and coral deaths, it is becoming clear 
that climate feedbacks have significant 
impacts on Earth.

What does the paper say?
We are in an unchartered territory as far 
as the past 1.2 million years of Earth's 
history is concerned. The new epoch, 
Anthropocene, has been proposed based 
on the differences between Earth system 
characteristics of the present time and 
those during Holocene, which started 
close to 12,000 years ago. Our findings 
indicate that we have already left the 
glacial-interglacial cycle of the past 2.6 
million years and are heading towards a  
situation where we cannot rule out  

temperatures 4-5ÊC  warmer than the  
pre-industrial levels.

How far have we gone till now?
We have irreversibly crossed one  
tipping point, as we are no longer bound 
in the glacial-interglacial geological  
cycle. However, we don't know where we 
are in relation to whatever new Earth 
system trajectory would be established 
later. Some of the Earth's sub-systems 
are simple, and it is easy to estimate  
trajectories and tipping points, but for 
more complex ones, it's challenging. 

For instance, it is difficult to say how 
the monsoon will evolve as multiple fac-
tors affect it. We are going to see tipping 
points being crossed with far greater fre-
quency now. Beyond the final point, we 
will see processes, pathways and condi-
tions, which will likely to be inhospitable 
for humans as well as other species.

Do we know where this final tipping 
point exists in terms of temperature?
Unfortunately, we do not know where it 
exists. At 1.5ÊC  above the pre-industrial 

average (1850s), we would most proba-
bly not have breached this tipping point, 
but we do not know for sure how much 
warmer it must get for the Earth to spin 
out of control. We believe this point could 
be as low as the 2ÊC  mark, which happens 
to be the upper limit under the Paris 
Agreement. We need to undertake  
decarbonisation, especially in economic  
sectors like electricity, transport, and to 
a large extent in other areas that  
currently rely on fossil fuels.

How do you view the IPCC report and 
the Paris Agreement?
The Paris Agreement is an important 
step towards concerted global climate  
action. It is our best chance of meet-
ing the challenge, especially in terms of 
transforming our economic as well as 
energy systems. 

Regarding the IPCC 1.5ÊC       report, I 
think it is a timely reality check for  
the world. It is a critical piece of  
information, as it lays down clearly what 
is exactly required to steer the Earth  
towards a stabilised trajectory. n

ªTipping points will be crossed fasterº
WILL STEFFEN, emeritus 
professor at the Fenner School 
of Environment and Society, 
Australian National University, 
is one of the authors of the 
Trajectories of the Earth System 
in the Anthropocene published 
in August this year in the 
Proceedings of the National 
Academy of Sciences. He speaks 
to SHREESHAN VENKATESH on 
how we are heading towards a 
world where we cannot rule out 
even 4-5ÊC  temperature rise
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ODISHA

ALL SET TO REDRAW  
ITS MAP
People struggle to find their feet as 
the Bay of Bengal washes away one 
after the other village in Satabhaya 

t h i s  6-m e t r e-ta l l  hand pump is 
testimony to the growing wrath of the sea,” 
says Pramila Behera, a resident of Satabhaya 
village in Odisha’s Kendrapara district, 
pointing to a bizarre structure. In the past 
one year, the Bay of Bengal has washed away 
chunks of land from the coastal village and 
now the pump’s water cylinder, which 
remains below the ground, stands exposed 
on the beach. The village residents have tied 
a rope to its handle to pump and attached a 
pipe at its mouth to collect water. “The sea 
has swallowed up 10 other hand pumps over 
the past 20 years. This one, when installed 

18 years ago, was well in the middle of the 
village. Today, it is too close to the sea and is 
likely to be gobbled up in a few months,” she 
says, adding that this is the last source of 
drinking water in the village. “The village’s 
12 km-long beach is the fastest eroding in 
the state,” says Subhendra Kumar Nayak, 
chief general manager of the Odisha State 
Disaster Mitigation Authority (osdma).

In fact, the entire gram panchayat of 
Satabhaya, literally seven brothers, may 
soon become a thing of the past. It originally 
consisted of seven villages. Now, only 
Satabhaya and Kanhupur remain. Five 
others—Gobindapur, Mohanpur, Kharik- 
ula, Chintamanipur and Badagahiramatha 
—have been devoured by the Bay of Bengal 
since a massive cyclone hit Odisha in 1971, 
killing over 1,000 people. “More than 600 
houses and 2,400 hectares (ha) of 
agricultural land have gone under the sea in 
the past 48 years,” says Maguni Raut, 
revenue inspector of the region. Once 
boasting of lush paddy fields and coconut 

Severe floods, deadly heat waves, recurring droughts and rising 
sea levels predicted by IPCC's Special Report on Global Warming 
of 1.5oC are already being experienced by communities across 
India. Down To Earth reporters travel to various parts of the 
country to witness how climate change is altering its geography, 
cuisine, culture and economy
ASHIS SENAPATI, JITENDRA, ISHAN KUKRETI, ANUPAM CHAKRAVARTTY  
and ABDUL SALAM

ON A LOSING 
STREAK
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trees, the two surviving villages are now 
ghosts of their former selves where half-
buried, decaying tree stumps greet the eye. 

The first major instance of sea erosion 
occurred here some 30 years ago when the 
winter palace of Shivendra Narayan Bhan- 
jadeo, scion of the royal family of Rajkanika, 
ended up in the sea. The 110-year-old 
Panchubarahi Upper Primary School in 
Satabhaya met the same fate in 2012, 
prompting the district authorities to build 

a thatched house as a substitute the next 
year. In 2015, that too, was washed away. 
This prompted the government to establish  
in 2016 the state’s first resettlement project 
for sea erosion-affected people in Bagapatia 
village, 12 km from Satabhaya.

Till April this year, 577 of the 650 
families in the village had been shifted to the 
resettlement colony. The district admini- 
stration has also shifted all the five village 
deities from the 400-year-old Panchubarahi 

The Bay of 
Bengal is 
now just 100 
m from our 
village. Over 
the past 20 
years, it has 
swallowed up 
10 tube wells 
in our village. 
This lone hand 
pump standing 
exposed on the 
shore is our 
only drinking 
water source 

Ð Pramila Behera  
resident of Satabhaya
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temple to a newly built accommodation in 
the resettlement colony and has built a 
school. But people say they now face newer 
challenges. “So far, my daily routine has 
been to catch fish and crabs in the creeks of 
Satabhaya,” says Malati Mandal, a fisher- 
man who shifted to the rehabilitation colony 
early this year. “Now, every day I walk all the 
way to those creeks of Satabhaya to eke out 
a living.”

But more worried are those who have 
been left out by the rehabilitation project. 
Unofficial estimates show some 75 families 
still live in Satabhaya under constant 
shadow of death. “The district administra- 
tion denied us rehabilitation, saying they 
have allotted the standard 10-decimal 
(404.6 sq metres) plot and given the ̀ 2 lakh 
compensation to my father-in-law,” alleges 
Manorama Behera. “But we live separately 
and my husband should be rehabilitated 
separately. Now we are stranded in 
Satabhaya without neighbours and 
relatives.” District Collector Dasarathi 
Satpathy says the problem has crept in 
because the rehabilitation  was done based 
on the Census 2011. The government is 
trying its best to provide lands to all the 
affected families.

Till then, relocation within the village 
has become the safest way to escape the fury 
of the sea. “Every night, the constant roaring 
of the sea strikes fear into my heart,” says 
Mahesh Sahani of Kanhupur village. He has 
shifted his house five times in the past three 
decades and yet lives barely 3 km from it. 
People who have traditionally depended on 
paddy farming, have switched over to 
fishing or shrimp cultivation after saline 
water rendered agriculture lands infertile. 

Grazing fields are also turning saline. 
“Our village has lost over 6 ha of pasture,” 
says Rasmita Sahani, sarpanch of 
Satabhaya. “People here have been known 
for making money by selling milk, cheese 
and curd. In fact, till two years ago, the 
residents used to get sufficient milk from 
around 400 cows and buffaloes. Now, we 
have only 100 milch animals left,” she says, 
sitting in her residence-cum-office at 
Bagapatia rehabilitation colony. 

Efforts to beef up coastline 
So far, Odisha has lost 153.8 km, or 28 per 
cent, of its coastline due to coastal erosion, 
shows a study by the National Centre for 
Coastal Research, released in July 2018 (see 
‘Climate assault’ on p60). This has dealt a 
massive blow to the state government’s plan 
to promote beach tourism. The beaches at 
Satabhaya, Pentha, Agaranasi, Hukitola, 
Eakakula, Madali, Habalikothi and Puri are 
losing charm as tourist spots. Disappearing 
and shrinking beaches at several other 
coasts are causing loss of work for fishing 
communities.

“Transition is imminent everywhere. 
Rising sea level coupled with change in wind 
patterns are causing high tidal waves and 
inundating coasts for a longer period of 
time,” says Ananta Kumar Sahoo, senior 
ecologist working on the World Bank- 
sponsored Integrated Coastal Zone Mana- 
gement Project launched in 2010 to build 
national coastal management capacity. As 
part of the programme, Garware Technical 
Fibres Ltd in Pune constructed a 505-metre 
long geosynthetic wall two years ago at a 
cost of ̀ 32 crore to protect Pentha village in 
Kendrapara from tidal waves, cyclones and 
tsunami. “This is the state’s first such 
experiment. Its success will pave the way for 
other such projects in erosion-prone areas,” 
Sahoo says.

 HIMACHAL PRADESH

MOUNTAINS PLAY 
HOCUS-FOCUS
Climate change has reduced grass 
cover, forcing nomadic communities 
to alter their age-old tour patterns 
and profession 

t h e g a d d i s  of Himachal Pradesh are 
grass chasers. For ages, this 0.2 million-
strong nomadic community has spent half 
the year travelling up the Himalayas and the 
other half travelling downhill. “In summers, 
when the snow melts in the mountains, we 
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head upwards with our cattle, and in winters 
we tour the lower reaches. However, there 
has been a sharp decline in grazing land 
in the past decade,” says 65-year-old Ajit 
Ram, a member of the Gaddi community 
in Karnathu village of Kangra district.

According to the India Meteorological 
Department, Kangra has not received its 
average annual rainfall of 2,020 mm since 
2004. The deficit has varied from 200 mm 
to 800 mm. Between 2013 and 2017, the 
deficit in winter precipitation has been 40-
100 per cent. These changes in rain and 
snowfall patterns have reduced availability 
of grass and as a result, the routes and stay 
duration of Gaddis’ nomadic tours have 
undergone a change.

“It is September. They should have 
returned last month. But look around, can 
you see any livestock? Due to a shortage of 
grass, they have to stay there longer,” says 
Ram. He is referring to the group of five-odd 
people that left for Raigahar, which is 5,000m 

above sea level, but has not yet returned. 
Earlier, the entire menfolk of the village 

used to travel, but now four-five people go 
on these tours and take with them sheep and 
goats of all the village residents. In bargain, 
they get to keep the lambs born in the six-
month duration. Till 2010, Ram had 200 
sheep, but gave up nomadic life because   
finding grass in the higher altitudes was too 
strenuous for him.  

“The increase in stay duration has also 
led to overgrazing, which can loosen the 
soil and trigger landslides,” says Akshay 
Jasrotia, advisor to Himachal Ghumantu 
Pashupalak Mahasabha, an organisation 
formed in Kangra by pastoral communities 
in 2017 to draw attention to their problems.

The tour schedules and the places of stay 
of nomadic communities are fixed and have 
remained so for ages. The Gaddis of Kangra, 
for instance, would stay at Tatwani hills for 
15 days. “But over the past few years, they 
camp there for two months because grass 

Over the years, 
rainfall as well 
as snowfall has 
considerably 
reduced in 
Spiti valley. 
This has led 
to scarcity of 
grass cover on 
which cattle 
can graze. 
Now, I have to 
go higher and 
face hurdles 
like increased 
thefts on the 
travel routes

Ð Roshan Lal
member of the Gaddi 
nomadic community
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is available,” say Naval Kishor of Karnathu.   
“Not only has the duration of stay 

changed, nomads are now going even higher 
up in the mountain,” says Ranvir Singh 
Rana, principal scientist at the department 
of agronomy and grassland management, 
Himachal Pradesh Agricultural University 
(hpau), Palampur. “The Gaddis of Mandi 
district would earlier go up to a height of 
3,000m, near the Trilokpuri pass in Lahaul 
Spiti district. Now they go up higher, up to 
4,000m, because the Trilokpuri pass is not 
blocked due to snow anymore and grass is 
available even higher up,” says Rana.  

“The loss of grasslands has also triggered 
conflicts. Sometimes, the livestock stray 
and destroy standing crops,” says Prakash 
Bhandari, a forest rights activist with 
Himdhara, a Kangra based non-profit.

“The decline in snowfall has also doubled 
the area under cultivation in Lahoul Spiti 
from 1 to 2 per cent in the last decade. 
Earlier, we would witness snowfall even in 

November and March. Now it just snows 
in December and January,” says Rana. But 
access to bountiful supply of grass comes 
at a cost. “More livestock die in the upper 
reaches of the mountain,” says Nihal Chand, 
a pastoralist of Chherna village in Kangra. 
“Grasses found in higher altitudes  are not 
very nutritious. This could be behind the 
increased incidence of livestock deaths,” says 
P K Dogra, a veterinarian in Palampur. “We 
cannot go to higher altitudes to check the 
cause of death. The government is planning 
to provide gps devices to pastoralist to track 
their route so that the eating patterns of the 
livestock can be analysed,” he says.

“The decline in rain and snow has made 
the higher altitudes warmer. Since warmer 
temperatures are conducive for the growth 
of Lantana and Eupatorium, these weeds 
are spreading from lower Himalayas to 
mid-range mountains like Dhaulagiri,” says 
Navin Kumar, principal scientist at hpau.

Small wonder, the Livestock Census 
2012 suggests a decline in livestock 
population. Their number in Himachal 
Pradesh was 5.10 million in 1992 but 
reduced to 4.84 million in 2012. The 
decline in the number of sheep has been a 
stunning 25 per cent—from 1.07 million to 
0.80 million. The same could be the fate of 
nomadic and pastoral communities.  

RAJASTHAN

EITHER ADAPT  
OR PERISH
As desert receives more rains, big 
farmers experiment with cash crops; 
small and marginal abandon farming

f o r t h e first time in nearly 50 years, 
Mohan Lal was determined to go against his 
traditional wisdom and grow mung (green 
gram) this kharif. So did several farmers 
in his village Sodawas in Pali district. 
Traditionally, the arid district along Thar 
desert received good rainfall once in every 
three years. Accordingly, say farmers, they 
would grow millets for three years and then 

SRIKANT CHAUDHARY / CSE
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mung or sesame for a year.
“But of late, Pali has been receiving heavy 

rainfall. Besides this year, the government 
hiked the minimum support price for kharif 
crops, and we wanted to cash in on these,” 
says Lal, who grew mung on 2 ha. But a 
sudden spell of unexpected rain in the last 
week of September played spoilsport for  
the crop, which would have been harvested 
in about a week. “My entire crop has turned 
black,” says Lal, adding that last year,  
too, heavy floods damaged his standing 
mung crop. 

“Over the past three years, the amount 
of rainfall has almost doubled in the 
region. Earlier, the annual average used 
to be around 400 millimetres (mm),” says 
Deepak Gupta, scientist at the Jodhpur-
based Central Arid Zone Research Institute. 
Due to heavy downpour, Pali and Jalore 
witnessed massive floods last year. To tackle 
such unprecedented events, Pali’s disaster 
management department for the first time 

acquired boats and life jackets. The state 
government is also looking for trained 
swimmers for joining its relief force.

Increased rainfall has also given rise to 
pest infestation. “Some pests like whitefly, 
which did not pose any major threat  to 
crops earlier, is now causing excessive 
damage. The instances of wilt infection in 
cumin and chickpea; and powdery mildew, 
a fungal disease among mustard, have also 
gone up. In fact, we have been observing a 
rise in these diseases over the past four to 
five years. The population of aphids, small 
sap-sucking insects, is also increasing,” 
says Singh. Rabi crops like wheat fare no 
better. Their sowing is now a delayed affair 
as temperatures of western Rajasthan 
continue to remain high even after the end 
of August. A warmer climate makes crops 
prone to spotted bug infestation.

Dheeraj Singh, scientist at the Krishi 
Vigyan Kendra in Pali, says currently, the 
region gets more rainfall spread over a lesser 

Last year, 
heavy floods 
destroyed my 
mung. This 
year, too, the 
crop failed 
due to no rains 
in the initial 
stage, and 
then untimely 
downpour. 
What's the 
point of 
continuing 
agriculture 
here in the 
face of climate 
change?

Ð Mohan Lal  
farmer of Sodawas village

ISHAN KUKRETI /  CSE
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number of days. “Since the region’s soil type 
does not allow easy percolation, heavy rains 
lead to waterlogging in the fields and do 
more harm than good to the crops.” 

Gupta says the impact of changing 
climate is evident on the region’s vegetation. 
In the past 15 years, when the rainfall 
pattern has become highly unpredictable, 
rohida (Tecomella undulata) and khejri 
(Prosopis cineraria) trees have started 
flowering earlier—almost by a month.

From millets to cash crops
Troubled by unpredictability of weather, 
farmers are turning to horticulture crops 
that can be sustained through techniques 
like drip irrigation. “Pomegranate is one 
such crop that has piqued the interest of 
many farmers in western Rajasthan in 
the past six to seven years,” says Ramavtar 
Chaudhary, deputy director, horticulture 
department in Pali. Data with the 
agriculture department shows area under 
the crop in Pali has increased by 78 per 
cent from just 15 ha in 2011. “The profit 
margin is huge,” says Moredhwaj Singh, 
Pali coordinator of Saini Agri Consultancy 
Services in Jaipur, which provides technical 
knowhow to interested farmers. A farmer 
can earn up to  ̀ 8 lakh from a hectare of the 
crop, he says.

There is a downside to the  success story. 
This new wonder crop is being mostly 
taken up by affluent farmers. “Growing 
pomegranate involves a long-term invest- 
ment of `4-5 lakh per ha. The saplings are 
expensive and farmers need to set up drip 
irrigation system. The saplings take at least 
three years to mature and yield. I don’t have 
that kind of money,” says Bhola Ram, a 
farmer from Sodawas. 

As part of coping mechanism, small 
farmers are turning to livestock rearing. 
“As per preliminary observation, we have 
witnessed an increase in cattle population,” 
says Hari Singh, animal husbandry officer of 
Pali. Warns Gupta: Too much dependence 
on livestock can create problems in a region 
where soil organic carbon content is low. In 
case of prolonged dry spells, overgrazing can 
further decrease soil productivity.

ASSAM

CUISINE, CULTURE 
TAKE A HIT  
Flood amid drought triggers heavy 
siltation in rivers; fragments 
communities  

w e at h e r i s  changing and so is 
naamsing,” retorts Renu Pegu of Hapekhati 
village on being asked about a fish recipe, 
relished exclusively by the Mising fishing 
community of Assam. People in her village, 
located on the banks of the Dhansiri river 
which flows along Kaziranga National Park, 
prepare the delicacy from locally available 
minnows and 60 wild herbs, including 
turmeric, yam and siju (spurge leaves). They 
say the nutritional content of naamsing 
is comparable to chhurpi, a hard cheese 
consumed by yak herders of Tibet. “It also 
helps prepare a quick meal after a hard day’s 
work,” says Renu, who helps her husband in 
running a paan shop. 

Minnows start rotting within half-
an-hour of landing. So the Mising usually 
store them after drying. “For preparing 
naamsing, we crush the dried fish into a 
paste along with the herbs and stuff it in 
bamboo stumps, which are then sealed 
with leaves and clay from the river bank. At 
the time of preparation, we simply scoop 
out the paste, mix with water, add salt to it 
and let it boil for a few minutes. Till a few 
years ago, Renu and her family used to relish 
naamsing with rice almost every day. “These 
days I make it only occasionally,” she says. 

Elaborates her husband Jatin, “Like 
most other fishes, minnows have become 
a rarity in the Dhansiri.  Till about five 
years ago, I could catch more than 5 kg of 
minnows within an hour of casting net. I 
had set up a counter next to my paan shop 
for selling the excess catch. Now, I do not get 
a kg of fish even after spending the entire day 
in the river.” Bothka Doley, an experienced 
jalua (one who casts nets) from the village 
blames changing rainfall pattern for the 
dwindling catch. “The production cycle of 
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To conserve and sustainably use India’s biological resources and also 
to give effect to the provisions of the CBD, India enacted the Biological 
Diversity Act, 2002 and notified the Biological Diversity Rules in 2004.
To implement the above said Act, the Government of India established 
the National Biodiversity Authority (NBA), in 2003, with its headquarters 
in Chennai. The functions of the NBA: 

Regulate access to biological resources and/ or associated 
knowledge for undertaking certain activities

Advise the Government of India, on matters relating
to conservation of biodiversity and its sustainable use

Advise the State Governments in selection of areas
of biodiversity importance to be noti�ed as 
heritage sites and suggests measures for their 
management

Provide guidance and technical support to 
Biodiversity Management Committees for
documenting People’s Biodiversity Registers

Take any measures to oppose the grant of
intellectual property rights in any country 
outside India for invention based on any 
biological resource or associated
knowledge obtained from India,
illegally.
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fish is closely linked to rainfall and floods.”  
On an average, Assam receives the 

third highest rainfall in the country and 
experiences three waves of floods during 
the six-month rainy season that begins 
in April. As the rivers swell they connect 
the numerous waterbodies, rivulets and 
streams along the course. During pre-
monsoon floods, when the Dhansiri is in 
spate, schools of fish migrate towards the 
Kaziranga National Park, whose 300-odd 
waterbodies serve as hatchery and nursery 
for fish and other aquatic fauna. They return 
along with the new batches towards the end 
of June, when the river swells again and the 
water bodies spill over. “This is when we cast 
our nets around the mouth of the tributaries 
from the park and get a good catch,” says 
Doley. This cycle has broken in recent years.

The detailed project report for Climate 
change Mitigation submitted by Kaziranga 
National Park authorities to the Union 
environment ministry in 2016 states that 
the annual rainfall has decreased by 2.96 
mm per year between 1951 and 2010. 

During this period, the mean temperature 
in the state has increased by 0.01°C per 
year, with pronounced warming during 
post-monsoon months and winters. Due 
to this changing climate and decrease in 
annual rainfall, there has been an increase 
in extreme rainfall events that are causing 
flash floods, says the document. 

Natural floods are boon to the 
community, says Pranab Doley, advisor 
to Jeepal Krishak Sramik Sangha, a 
local farmers’ and marginalised rights 
organisation. But the community is now 
worried about the changing intensity and 
frequency of floods and the amount of 
sediments they carry.

Consider this. This year, Golaghat 
received 30 per cent deficit rainfall and 
was experiencing a drought-like situation. 
In August, 116 villages in Bokakhat sub-
division of the district got inundated within 
a span of three days,  following heavy rainfall 
and landslips in upstream Nagaland. The 
met department of Nagaland recorded 348 
per cent excess rainfall in July alone. Experts 

The ideal 
way to dry 
minnows is to 
spread it on 
the white river 
sand in the 
winter. But the 
Dhansiri river 
has changed its 
course so many 
times due to 
heavy siltation 
load that we 
now live on the 
embankments. 
Where will we 
find space to 
dry our fish?

Ð Holiram Miri
fisherman of the Mising 
community in Assam

DHRUBA JYOTI DUTTA
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say similar instances of flashfloods during 
droughts were also witnessed in 2009 and 
2011, when the state recorded 20 and 30 per 
cent deficit rainfall. 

“Floodwater laden with sediments is 
not suitable for spawning, and thus affects 
the post-monsoon catch,” says Bothka 
Doley. Desperate by the situation, some are 
catching the fish migrating for spawning, 
ignoring a fishing ban from April to July on 
the rivers and waterbodies in the vicinity 
of the park. The dwindling catch has also 
dissuaded fish traders who camp on the 
sand bars at Dhansiri Mukh, where the 
Dhansiri meets the Brahmaputra, with 
large nets, own team of fishers for three 
to four months post monsoon. “Fish from 
Kaziranga is a prized catch. But it has now 
reduced by 2,000 to 3,000 kg,” says Momin 
Ali, a trader from Goalpara who comes to 
Dhansiri Mukh every year. “Earlier, at least 
20 traders used to camp here. This year, only 
five have come,” he adds. 

Side effects of siltation
Heavy rainfall and increasing siltation load 
in the river has also changed the taste of 
naamsing and a traditional self-governance 
system. “Earlier we would wait for the land 
to emerge from the floods. The ideal way to 
dry fish is to spread it on the white sand in 
the winter,” says 76-year-old Holiram Miri 
of Rajabari village. But now, due to heavy 
siltation load, the river is changing its course 
frequently. Miri relocated nine times since 
1977. As many as five villages in Bokakhat 
sub-division had to move away from the 
Dhanisiri and the Brahmaputra since 
1999. “Most displaced people are living on 
the embankments. Here, we do not have 
enough space to dry the fish,” he adds.

The 2015 report of the Centre for 
Natural Disaster Management, Assam 
Administrative Staff College, says a 
combination of factors, both natural and 
anthropogenic, contribute to flooding in 
the state. The primary reason, however, 
remains that surplus water generated by 
Assam’s dynamic monsoon regime is no 
longer draining away through the earth’s 
natural channels or old river courses due 

to the altered physiographic setting of the 
Brahmaputra basin after 1950,” it states. 

Worse, the communities have already 
lost their traditional system of cooperation 
and resilience, called rikbo-ginam. Under 
the system, explains Miri, the entire 
community would come to the rescue of 
a family if it needs help for, say, sowing or 
harvesting paddy or ferrying stranded 
livestock from a flooded area. In return, 
the affected family contributes to the 
community food basket which is used in 
times of calamity. “Now we have no one to 
fall back on,” he says. 

GUJARAT

THE PROBLEM  
OF PLENTY
Regular rains in Gujarat's arid Banni 
grassland force Maldharis to take up 
farming; an internal feud erupts

f i f t y  f i v e -year-old Khan Mohammed 
Abdarman is a proud Maldhari, one of 
India’s oldest pastoral communities that 
has lived a nomadic life in Gujarat’s arid 
Banni grassland for over 500 years. But in 
2007, he decided to do the unthinkable—to 
settle down and do farming. “The decision 
was difficult, but it had to be taken as I was 
unable to feed my cattle, who we consider  
our family members,” says Abdarman, who 
today grows guar and jowar in 20 hectares. 
He says it was the only way he could adapt 
to the sudden increase in rainfall in the 
arid grassland, which is home to more than 
40,000 Maldharis. 

He explains that the increase in rainfall 
meant the grassland got taken over by 
Prosopis juliflora, an invasive species that 
was introduced in the area in the 1950s. The 
species, locally called gando baval, literally, 
the crazy growing tree, today covers almost 
55 per cent of the grassland, spanning 
over 2,500 sq km. This has led to an acute 
shortage of fodder. Interestingly, the rains 
made the arid region conducive to farming. 

“Traditionally, the region received 
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rainfall every four years. Starting 2000, 
it has been raining almost every year,” 
says Pankaj Joshi, executive director of 
local non-profit Sehjeevan. Ovee Thorat, 
researcher with Bengaluru-based Ashoka 
Trust for Research in Ecology and Environ- 
ment (atree), says the last long dry spell 
in the region was seen between 1970 and 
1980. Data with the Bhuj Metrological 
Observatory shows that the area today 
receives 1.4 times more rainfall than the 
average in 1991-2000.  

While changing rain pattern sets 
the stage for agriculture, other factors 
pushed the Maldharis to bring the land 
under plough. “Around 2008, the forest 
department started to cut plots in the 
reserve to stop ingress of saline water from 
the neighbouring salt mash of Rann of 
Kachchh. The community viewed the move 
as a way to lay claim on the grassland over 
which they have traditional ownership,” 
says Thorat. The fear was further fuelled 

because the state government is yet to 
give community forest rights (cfr) to the 
Maldharis under the Forest Rights Act 
2006, he says. The community, in 2012,  
filed for 47 cfr claims. Today, farming is 
being carried out in over 17,000 ha, which 
is roughly 7 per cent of the reserve. 

The sudden surge in farming has divided 
the community. In May this year, Banni 
Breeders Association, a local organisation 
of Maldharis working to conserve the 
grassland, filed a petition in the National 
Green Tribunal against rampant farming. 
On July 11, the tribunal told the forest and 
revenue department to stop all agricultural 
activity in the grassland.

“We have been rearing cattle for 
generations. That is what we do. In the 
past five or six years, farming has become 
rampant. This is not good for community 
as we are not like the settled agriculturists,” 
says Salam Hasham Halepotra of Hodko 
village. He owns around 100 buffaloes. He 

The decision 
to take up 
farming was 
difficult, but it 
had to be taken 
as I was unable 
to feed my 
cattle. It was 
the only way 
I could adapt 
to the sudden 
increase in 
rainfall in the 
arid Banni 
grasslands

Ð Khan Mohammed 
Abdarman
member of Maldhari 
community in Banni

ISHAN KUKRETI /  CSE
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says from being an area where resources 
was communally owned, people are 
staking individual claim on the grassland 
by converting those into agricultural lands. 
Last year, Misriyara panchayat in eastern 
Banni region asked the district collector 
to intervene and through a public meeting 
made the encroachers stop farming. “To save 
the farmlands, they started digging trenches 
around the field where our buffaloes would 
often fall and die. Our estimate is that the 
community was losing over 200 animals 
every year due to the trenches. So we had 
to stop it,” says Bhuddha Hazi Khamisha, 
sarpanch of the panchayat. 

Farming is destroying not only the 
community, but also the ecology of the 
grassland. “Banni’s landscape, like any other 
ecologically sensitive area, has reached here 
through a long process of successive natural 
changes. Agriculture will tip the balance 
and reduce the nature’s ability to restore the 
land. Once ploughed, the soil is exposed to 

erosion due to the sea breeze. Over the time, 
only the lower alkaline soil layers will be left. 
Then nothing will grow here,” warns Joshi. 

“The wind velocity during summer is 
very high in Banni. If the land is ploughed, 
the high rate of top soil erosion will lead to 
desertification,” says Vijay Kumar, director, 
Gujarat Institute of Desert Ecology. 

L AKSHADWEEP

SINKING CHAIN 
OF ATOLLS  
Coastal erosion and El Ni�o are  
slowly eating up India's most vulner-
able archipelago

i  h av e lost almost half of my land in the 
past 20 years, but the government does not 
even have data regarding how much land is 
being lost and how much is being added,” 
says M M Hassan, resident of Androth, one 
of the 11 inhabited islands in Lakshadweep. 
His neighbour FatullahThangal says it is a 
desperate situation on the island that is fast 
going under the sea. “Just like that, within 
20 years, around a third of my land has 
been swallowed by the sea. I can see it go, 
but I am helpless,” says Thangal. The story 
is equally harrowing for the 64,000 people 
residing on the chain of islands, where the 
slow invasion of the sea is more real than 
numbers could describe.

The archipelago has already lost one of 
the uninhabited islands, Parali I, realised 
R M Hidayathulla while working on five 
uninhabited islands of Lakshadweep 
for his doctoral degree. In his thesis, 
published in July last year, he says Parali 
I, one of the 36 islands in Lakshadweep, 
had an area of 0.032 sq km in 1968, but 
today it is “completely eroded”. Apart 
from Parali I, net erosion was highest 
in Parali II (80 per cent), followed by 
Thinnakara (14.38 per cent), Parali III 
(11.42 per cent) and Bangaram (9.97 per 
cent). Even the Fifth Assessment Report 
of the UN Intergovernmental Panel on 

www.downtoearth.org.in  57  16-31 OCTOBER 2018

44-61IPCC Ground reportage-02.indd   57 10/10/18   3:24 PM



C L I M A T E  C H A N G E

Climate Change, released in two parts in 
2013 and 2014, unequivocally states that 
sea level rise and associated coastal erosion 
is the most widely recognised and serious 
threat posed by climate change. It says 
while the average rate of sea level increase 
over the 20th century was between 1.3 
and 1.7 mm per year, the rate has doubled 
since 1993. The rate of rise has followed 
a similar pattern around Lakshadweep 
too, where the sea level rise has been up to 
0.6 m in the past 20 years. For the island, 
where the average elevation is 1-2 m above 
sea level, this is alarming and could imply 
complete submergence. It has lost 5 per 
cent landmass between 1989 and 2006, 
suggests isro’s Shoreline Change Atlas in 
2014. The situation is particularly bad in 
the southeastern and southwestern islands 
of the group, the atlas indicates.

Erosion is not the only challenge for 
the island, which is on top of corals. El 
Niño events of 1998, 2010 and 2016 have 
weakened the coral colonies, warns a study 
published in Springer in September. The 
report, “Coral reefs respond to repeated 
enso events with increasing resistance 

but reduced recovery capacities in the 
Lakshadweep archipelago”, suggests that 
absolute coral cover has reduced by arou-
nd 40 per cent during the period. The 
deteriorating health of Lakshadweep’s reefs 
is disastrous and requires careful planning 
for development and infrastructure.

This realisation, though, is yet to be 
acted on by the administration. A 2014 
report submitted by a panel led by Justice 
R V Raveendran to the Supreme Court 
says there has been “flagrant disregard to 
the fragile ecosystem of the island in the 
developmental priorities and projects 
that have been undertaken on the islands”. 
The report adds that poorly planned 
infrastructure and coastal embankments 
have increased erosion. “Lakshadweep’s 
landmass depends on sediments of sand and 
gravel that are transported and deposited, 
mainly during the southwest monsoon, 
from other places. Human construction has 
altered these flows and this is compounding 
the effects of climate change,” says Idrees 
Babu, a scientist with the Department of 
Science and Technology of Lakshadweep 
in Kavaratti. n 

Lakshadweep 
has already 
lost Parali I, 
one of the 36 
islands. Net 
erosion is high 
in Parali II 
(80 per cent), 
followed by 
Thinnakara 
(14.38 per 
cent), Parali III 
(11.42 per cent) 
and Bangaram 
(9.97 per cent) 

Ð R M Hidayathulla
Androth island, 
Lakshadweep 
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 ADVERTORIAL 

Airport terminals are subject 
to frequent external 
expansion and internal 
changes in response to 
the increasing passenger 

volumes and evolving terminal 
design thinking. Terminal buildings 
use huge amounts of energy for 
lighting, ventilation, air-conditioning 
and conveyance systems. The new 
terminal building at the Chennai Airport 
has adopted a range of sustainable 
building strategies to create a climate-
responsive, energy-efficient building. 
The sustainable construction has been 
designed and spearheaded by AECOM 
to achieve Green Buildings Rating 
System India (GRIHA) 4-star rating and 
implement new government-mandated 
design laws (NBC 2016, ECBC 2017).

Green wave
The Chennai International Airport Phase 
2 Modernization Plan comprises a new 
integrated domestic and international 
terminal building and associated 
city-side facilities covering an area of 
2,22,000 sq m. Intending to create a 
sustainable green airport, the phase 
2 modernization includes demolition 
of the old domestic terminal (T-2) 
and old international terminal (T-3) 
and reconstruction of an integrated 
domestic and international terminal. The 

A vision for the future
In keeping with rising need of sustainability and conservation of resources, the Airports 
Authority of India has adopted a range of strategies to make Chennai Airport a climate 

responsive and an energy efficient building

new terminal building will handle about 
four million domestic passengers and 
a minimum of 10 million international 
passengers per annum.
Environmental analysis of the terminal 
building was carried out to understand 
how climate in Chennai could impact 
the design of the new integrated 
terminal. Chennai experiences warm 
humid climate throughout the year. 
The effect of the sun’s movement has 
a strong influence on building design. 
The 60m-wide roof on the land side that 
covers the concourse has been designed 
to reduce direct insolation and glare 
inside the terminal building, thereby 
reducing the cooling load of the building.

UniqUe featUres
The terminal building features a reflective 
roofing membrane and paving design to 
reflect heat from the building to combat 
the accelerated heat island effect. This 
effect is typically caused by impervious 
surfaces on runways, parking lots and 
large roof areas. Chennai Airport Terminal 
2 is designed to have adequate levels of 
daylight in the buildings along with ways 
to connect passengers with indoor and 
outdoor spaces. 

The Chennai Airport is focusing on 
other innovative energy solutions 
as well. Designers anticipate 55 per 

cent of energy savings from Energy 
Performance Index (EPI). 7.6 MW of 
solar photovoltaics (PV) is proposed in 
the project, which will offset 43 per cent 
of the annual energy consumption for 
heating, ventilation and air-conditioning 
(HVAC) and internal lighting. The 
fire suppression systems and fire 
extinguishers that will be installed in 
the building are free of halon to reduce 
global warming.

Other sustainability aspects include 
water saving through efficient plumbing 
fixtures, rainwater harvesting and an on-
site sewage treatment plant. Moreover, 
sustainable and environment-friendly 
materials have been proposed, which 
would have low environmental impact. 

The design, developed through 
an integrated process, addresses 
sustainability targets. The building will 
achieve 53.8 per cent energy savings 
over and above the GRIHA benchmark 
EPI and 34.37 per cent of the building 
area is adequately lit by daylight by 
achieving GRIHA and SP41 specified 
illumination levels. The terminal building 
project is anticipated to achieve 78.57 
percentile points and GRIHA 4 star rating 
with the current design. The expected 
time of completion of the megaproject 
is end of the year 2021.  
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I
N THE middle of an erratic 
monsoon, in June 2008, India 
announced its National Action 
Plan on Climate Change (napcc). 
When it happened, we were just 
one of the 10-odd countries in 
the world to have a consolidated 
policy instrument to tackle 

climate change. 
Ten years later, and with the monsoon 

being even more erratic, there is no clarity 
on how napcc has fared. Officials are 
unwilling to divulge information and the 
budget heads and schemes through which 
the plan is being implemented have changed 
enough times to make tracking its perfor- 
mance difficult, if not impossible.

It is also equally true that India is now 
more vulnerable to climate change. 
According to the Global Climate Risk Index 
of 2018, published by German Watch, a 
non-profit working on North-South equity 
and preservation of livelihoods, India is the 
12th most vulnerable country to climate 

change impacts. Every year, it  witnesses an 
average of 3,570 deaths attributable to 
climate-related events, and the cost of 
climate change impact it will pay is proje- 
cted to run into trillions of dollars in the 
near future. 

For a country that has already been 
suffering from climate change impacts, the 
formulation of a policy to tackle the problem 
should have come in natural course. But  
napcc was more an exercise to secure 
international standing than anything else. 
The first decade of the 21st century was a 
period of great churning in terms of the 
political and economic discussions around 
climate change. Though there was no 
institutional pressure,  developed countries 

India's National Action Plan on Climate Change has been slow to  
start and its sectoral missions are not aligned with the schemes 
the government has announced to tackle climate change
VIJETA RATTANI, SHREESHAN VENKATESH, KUNDAN PANDEY, JITENDRA,  
ISHAN KUKRETI, AVIKAL SOMVANSHI and AKSHIT SANGOMLA

The rushed manner in which the 
National Action Plan on Climate Change  
(NAPCC) was formulated ensured that 
the document merely provided broad 
objectives and did not address strategy

SLOW  
AND  
UNSTEADY
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were badgering developing countries to 
reduce their emissions. In 2007, China 
released its national plan to address climate 
change issues, leaving India as the only big 
developing country without such an 
instrument. As a result, the government 
wanted a policy instrument before the G8 
Summit at Tokyo in 2008 and the Confe-
rence of Parties at Copenhagen in 2009.  

To this end, the United Progressive 
Alliance (upa) government constituted the 
Prime Minister’s Council on Climate Cha-
nge (pmccc) in mid-2007. The 26-member 
council included ministers, independent 
experts and retired government experts. 
Over three high-powered sessions, between  
July 13, 2007 and June 2, 2008, the govern-
ment managed to announce napcc a month 
before the G8 summit to be held in July 
2008. The plan, which has eight sectoral 
missions, was to be overseen by six Union 

ministries. However, overall 10 ministries, 
including finance and external affairs, too, 
were involved in its implementation.

The rushed manner in which napcc was 
formulated ensured that the document 
merely provided broad objectives and did 
not address strategy. While pmccc had 
representation of diverse sectors on paper, 
the document’s content was primarily 
shaped by a three-member group from 
within the council—the principal scientific 
advisor, former secretary to the then Union 
Ministry of Environment and Forests, and 
the director general of Delhi-based non-
profit The Energy and Resources Institute 
(teri). The final draft was prepared by the 
Prime Minister’s Office, further limiting the 
significance of inputs from the council.

Following the hurried announcement of 
napcc in 2008, the ministries concerned 
took six more years to approve the missions. 
By then, the new National Democratic 
Alliance (nda)  government had formed in 
2014. Under the new dispensation, pmccc 
has met, reportedly, just once in 2105. 
Though the government has announced 
new schemes to meet the climate change 
objectives, it has not aligned or integrated 
them with napcc. Due to this, the missions 
have lost homogeneity and functionality. 

There are several other challenges that 
the missions face. One, the monitoring 
system is either absent or ineffective. Two, 
the budgetary support by the government  
is very limited. Considering the scant  
domestic and international channels for 
finance, the government needs to mobilise 
funds from  different sources. Three, states 
have to frame their own action plans, or 
State Action Plans on Climate Change 
(sapcc), in line with napcc. But sapccs 
framed by almost all the states are vague. 

Politically, the most significant part of 
napcc is the introduction of co-benefits—
“measures that promote our development 
objectives while also yielding co-benefits for 
addressing climate change effectively”, as 
per pmccc. But 10 years after it was 
announced, are we closer to realising the 
targets napcc sought to meet? A look at how 
the missions have performed:

W E  H A V E  developed a model template for 
the preparation of State Specific Action Plans 
(SSAP) with a dedicated component on water 
budgeting which will be useful for any future 
planning. SSAPs are plans made by states 
for the National Water Mission. Although no 
SSAP has thus far been finalised, plans from 
Tamil Nadu, West Bengal  and Chhattisgarh 
are almost final. We expect the final drafts by 
December. States are becoming sensitised 
to the impacts of climate change. Though  
baseline studies have been conducted in 
only six states so far we are confident that an 
expansion is imminent and several workshops 
are being conducted to facilitate the same. 

`Water budgeting will help'

C V Dharma Rao
Joint secretary 

and DDG, National 
Mission for  

Clean Ganga  

Following the hurried announcement of 
NAPCC in 2008, the ministries concerned 

took six years to approve the missions. 
By then, the NDA government had formed 

in 2014. Though the new government 
has announced schemes to meet climate 

change objectives, it has not aligned or 
integrated them with NAPCC
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NATIONAL WATER 
MISSION (NWM)
WHY: To ensure water security 

and improve access to the resource 
COMMENCEMENT: 2011 
PROPOSED BUDGET: R20,000 crore 
TARGET: Improve water efficiency by 20%
STATUS: Ongoing

The mission covers the entire sweep of water 
management to fight climate change impa- 
cts: from water conservation to increasing 
water use efficiency. Initially, in 2007, the 
government proposed an allocation of 
R20,000 crore under the 11th Five Year 
Plan. This was slashed to R15,000 crore in 
the 12th Plan (2012-2017). During 2012-
2015, the Union budgets altogether alloca- 
ted a paltry R350 crore to the mission. But 
only R2.16 crore was spent till 2015. 

The failure to convert allocations into 
actions prompted the nda government to 
further slash funds. According to a reply to 
a question in the Lok Sabha in August 2018, 
the government earmarked just R60 crore 
in 2015-2018. Of this, a mere R12.36 crore 
was spent. In the 2018-19 Union Budget, 
the mission head was removed, and tracking 
the mission expenditure or activities beca- 
me difficult. 

Effectively, the mission has not taken off. 
Though goals have been set, the strategy to 
achieve them has not been prepared. States 

are supposed to formulate State Specific 
Action Plans (ssaps) to mitigate and adapt 
to the impacts of climate change. ssaps are 
action plans made by states for this mission 
only. But no state has prepared ssap for this 
mission. According to an August 2018 reply 
given by the Union minister of state for 
water resources,  so far R2.8 crore has been 
spent on preparation of these ssaps in 16 
states. In late 2017, only a model template 
for ssap was adopted by all the states. The 
states were also supposed to create a base-
line data set on water resources to better 
forecast a situation in face of changing 
climate. But so far only 26 such baseline 
projects in six states have been undertaken. 

 Creation of assets, such as irrigation 
canals and water treatment plants, has also 
crawled at a snail’s pace. In the last 10 years, 
just 1,237 water bodies have been rejuve- 
nated as against a target of 10,000 for which 
nearly R265 crore was sanctioned. Similarly 
just 24 additional forecasting stations and 
36 additional water quality monitoring 
stations have been set up till 2017, compared 
to targets of 100 and 113 respectively.

The only bright spot has been the 
creation of 702 hydrological observation 
stations against a target of 800. Still  
while these are supposed to improve flood 
forecasting and warning systems, no such 
improvement is evident in the management 
of recent floods in the country.

 
NATIONAL MISSION FOR 
SUSTAINING HIMALAYAN 
ECOSYSTEM (NMSHE) &
NATIONAL MISSION FOR 

STRATEGIC KNOWLEDGE ON 
CLIMATE CHANGE (NMSKCC)
WHY: To bridge knowledge gap on climate 
change and protect the Himalayas 
COMMENCEMENT: 2010 and 2014 
PROPOSED BUDGET: R2,650 crore for 
NMSKCC; R550 crore for  NMSHE
STATUS: 22 state climate cells formed, 
currently consolidating research findings 
of the past seven years 

These two missions aim to generate new 

A  S T A T E  is too large a geographical 
area to have an effective water budget. It 
is better to budget on a smaller scale, like 
budgets for watersheds and aquifers. The 
National Water Mission focuses too much 
on irrigation and disregards development 
of rainfed agriculture, which is how 
the majority of farmers in the country 
practice farming. The format of State 
Specific Action Plans is comprehensive, 
but complicated and long. The 
integration of works by departments and 
implementation agencies is poor. 

`Must focus on rainfed areas'   

Eshwar Kale
Senior researcher, 

Watershed  
Organisation Trust 
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information; build scientific and technical 
capacity; and produce new channels of 
collaboration between scientists, policy-
makers and law-makers to ensure that 
climate action is based on sound knowledge 
and science. Since inception of the missions, 
that operate under the Department of 
Science and Technology (dst), the most not-
iceable achievement has been the creation 
of networks of specialised knowledge and 
information centres. Under nmshe, institu-
tes and civil society organisations working 
on the Himalayan ecology have been  
mapped for ease of coordination between 
governmental and non-governmental agen-
cies. State climate change cells, although 
still scarcely staffed, have been set up in 
seven Himalayan states. The massive inter-
disciplinary burden of research has been 
split between six themes, each of which is 
headed by a separate research institute. 

Similarly under nmskcc, six Global Tech-
nology Watch Groups have been created to 
six environmentally sensitive economic 
sectors—agriculture, water, sustainable 
habitat, manufacturing, energy efficiency 
and forestry—to keep track of latest 
developments. Most of the research and 
development has been pushed through four 
“Centres of Excellence” and through 
specialised research projects that have been 
conducted in nearly 200 institutions. 

The two missions have been instrume-
ntal in expanding body of Indian scientific 
literature on climate change. Since 2011, a 
total of  850 publications have come out of 
these missions. The number of annual 
publications from projects funded by the  
dst’s climate change programmes has 
increased nearly 15 times between 2011 and 
2018. Currently, there are about 150 
projects or programmes that have been 
launched under the two missions, up from 
close to 50 in 2016. 

But despite the jump in research 
publications and the creation of networks, 
research largely remains disparate and 
unconnected. Almost none of the research 
has translated into any policy action. In fact, 
the apparent overlap in the objectives of the 
two missions is not by design. These have 

remained woefully neglected and nearly 
nothing has moved on the ground. 

Both missions suffer from budgetary 
and workforce constraints. And funding 
remains unclear because both the missions 
have been lumped together in a broad 
Research and Development head in the 
budget. What’s worse, no money has been 
earmarked as capital expenditure for nmshe, 
which explains why no adaptation or 
sustainability project has been taken up by 
dst under the mission. In addition, the 
activities undertaken under nmshe overlap 
considerably with the separate National 
Mission on Himalayan Studies started by 
the nda government in 2015-16 and does not 

NMSHE and NMSKCC suffer from 
budgetary and workforce constraints. 
The funding too remains unclear because 
both the missions have been lumped  
under  a common head in the budget 

N A T I O N A L  M I S S I O N  on Sustaining 
Himalayan Ecosystem (NMSHE) and the National 
Mission on Strategic Knowledge on Climate 
Change (NMSKCC) under the Department of 
Science and Technology (DST) were both started 
from scratch since climate change-related  
programmes before these missions did not fall 
under the purview of DST. Considering that, the 
missions have done very well. We have produced 
a large volume of scientific research in the last 
seven years and the next step is to consolidate 
all this research. We have planned a Strategic 
Knowledge report so that we can convert this 
research into policy. We are currently in the 
process of compiling this document which will 
help us gain insights and be better prepared 
during all negotiations on climate change, 
including being able to counter particular 
Western narratives regarding contributions of 
developing countries like India. The two missions 
have been critical in the setting up of climate 
change cells in 22 states. One of the major 
successes has been the 55,000 trainings that we 
have conducted for government staff under the 
two missions. 

`NMSHE, NMSKCC doing well'

Akhilesh Gupta
Head, Strategic 
Programmes 

Large Initiatives 
and Coordinated 
Action Enabler,  

Department 
of Science and 

Technology
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form a part of India’s official napcc. 
It seems that while the government has 

found some success as far as nmskcc is con-
cerned, it has not translated into any policy 
action. But as far as nmshe is concerned, dst 
has not achieved any of the objectives. 

NATIONAL  SOLAR 
MISSION (NSM)
WHY: To hike renewable energy 
capacity

COMMENCEMENT: 2010 
BUDGET: R9,187 crore till 2016-17
TARGET: 100 GW by 2022
STATUS: 20.7 GW installed till 2017 

Renewables have become synonymous with 
climate change mitigation and India is  
successfully adopting these sources of 
energy. In the past four years, there has been 
a clear shift towards renewables, especially 
solar energy. 

India’s push for solar energy began in 
2010 when the government announced the 
Jawaharlal Nehru National Solar Mission 
(jnnsm) under napcc. The mission has a 
target of 20 GW installed solar capacity by 
2022. In 2015, the Government of India 
revised its target for jnnsm to 100,000 MW 
(or 100 GW) by 2022, which includes  
40 GW through rooftop solar and 60 GW 
through large- and medium-scale grid 
connected solar power projects. As of July 
31, 2018, the country has total installed 

capacity of 21.8 GW and the target for 2022 
has already been met. The budget for the 
mission has also gone up, from R350 crore 
in 2010 to R9,187 crore in 2017-18.

However, if one analyses the new target 
set in 2015 and performances, the picture 
that emerges is a little different. A report, 
submitted by the  parliamentary Standing 
Committee on Ministry of New and Rene- 
wable Energy in March, says that to achieve 
100 GW of solar energy target by 2022, 
India should have had an installed capacity 
of 32,000 MW by 2017-18. But as of 
January 31,  2018,  the country only had a 
capacity of 18,455 MW.  As per the standing 
committee, the ministry has to install the 
remaining 81,545 MW in just four years—
this is over 20,000 MW a year. But the 
renewable ministry has achieved less than 
this.  The committee said that the target of 
100 GW will be very hard to achieve. 

Another target was to set up solar parks 
of about 500 MW, but the Centre told the 
committee that the states were not showing 
interest in its plan. The Centre has received 
proposal only for 21,000 MW against the 
target of 40,000 MW. To deal with the 
challenge, the ministry has decided to 
reduce the size of solar parks to up to 50 MW 
and in special cases even up to 20 MW. 

The weakest part of campaign for going 
solar is the generation from rooftop sources. 
To achieve its target of 40 GW installed 
capacity by 2022, India should have an 
installed capacity of 10,000 MW by 2017-
18. However, only 1,222 MW of rooftop   
capacity has been installed till July 31, 2018.

NATIONAL MISSION FOR 
ENHANCED ENERGY 
EFFICIENCY (NMEEE)
WHY: Improving energy 

efficiency and  meeting energy demands 
of the country
COMMENCEMENT: 2010
BUDGET: R74,000 crore  
TARGET: Capacity addition of 19,598 MW, 
fuel savings of 23 million tonnes/year, 
GHG emission reductions of  98.55 million 
tonnes/year at full implementation stage

N A T I O N A L  S O L A R  Mission is the best performing mission. The 
government has taken a keen interest in it and has even revised its target 
(because the previous target was met before the deadline). Storage 
in terms of renewable is a problem, globally. But the situation will 
improve in the coming years. The biggest problem with renewables is of 
intermittency. We are putting in research and technology to reduce it.

Ð Dilip Nigam 
 Coordinator,  National Solar Mission,  Ministry of Environment, Forest 
and Climate Change

`Solar has performed well'

68   DOWN TO EARTH 16-31 OCTOBER 2018

62-74Climate Change03.indd   68 10/10/18   6:29 PM



C O V E R  S T O R Y

STATUS: Energy saving of 8.67 million 
tonnes of oil equivalent (30 % above 
target) achieved in the first phase

Perform, Achieve and Trade (pat) is the most 
important initiative under the mission. 
Rolling out an energy efficient economy is a 
key feature of India’s strategy to deal with 
climate change and pat seeks to address this 
issue. pat is being implemented in four 
cycles. In  Cycle-I (2012–15), eight energy 
intensive sectors were included: thermal 
power plants, iron and steel, cement, 
fertiliser, aluminum, textile, pulp and paper, 
and chlor-alkali. In Cycle-I, energy savings 
have been 30 per cent more, at 8.67 million 
tonnes of oil equivalent (mtoe) than the 
target set in the first phase, said R K Singh, 
Minister of State in the Union Ministry of 
Power, on September 24. According to a 
2018 status report prepared by the imple-
menting body, Bureau of Energy Efficiency, 
about 400 large industries participated in 
the first cycle and took steps to improve 
energy efficiency. As a result, energy worth 
R9,500 crore was saved annually.

In Cycle–II (2016-2019), three more 
sectors have been added to the existing eight 
sectors: discoms, railways and refineries. 
The total energy reduction target for this 
cycle is 8.869 mtoe. In this cycle, 621 
industries from 11 sectors have been given 
specific energy consumption (sec) targets, 
with energy saving of 8.869 mtoe by the 
assessment year 2018–19. Results of this 
cycle would be assessed in 2019–20. 

Going by the success of Cycle-I, the 
government seems sure about meeting the 
targets in the next three cycles as well. 
However, a 2018 report by Delhi-based 
non-profit Centre for Science and Environ-
ment (cse) highlights Niti Aayog’s concern 
related to the fulfillment of the mission’s 
goal and its poor inter-sectoral linkages. 
The cse report says that energy efficiency 
programmes require close coordination 
between energy-supplying and energy-
consuming sectors, as well as coordination 
with technology development, management 
apparatus and finance streams. The mission 
lacks these links.

NATIONAL MISSION ON  
SUSTAINABLE HABITAT 
(NMSH)
WHY: Reduce emissions in cities

COMMENCEMENT: 2010
BUDGET: No allocation under the mission
TARGET: Cities/urban planning (buildings, 
transportation and waste management) 
STATUS: Being implemented under Smart 
Cities, AMRUT, Swachh Bharat Mission and 
urban transport programmes

Urban areas are the fountainheads of 
emissions that cause climate change. Cities 
consume over two-thirds of the world’s 
energy and account for over 70 per cent of 
the global CO2 emissions, says a 2011  esti- 
mate of the World Bank. The average per 
capita CO2e emissions from Delhi, Greater 
Mumbai, Kolkata, Chennai, Greater Benga- 
luru, Ahmedabad and Hyderabad is 2.7 
tonne while India’s national average is 1.5 
tonne, says a 2014 report by the Indian 
Institute of Sciences, Bengaluru. 

The mission focuses on greenhouse gas 
(ghg) emission reduction opportunities by 
increasing energy efficiency in buildings, 
improving municipal solid waste manage-
ment and encouraging people to use public 
transport. Some of the specific initiatives to 
achieve these objectives are: adaptation of 
the existing Energy Conservation Building 
Code, strengthening the enforcement of 
automotive fuel economy standards, prom- 
oting investments in development of high 
capacity public transport system. 

 But even eight years after its launch, 
nmsh has no specific funds. In fact, it did not 
seek any such support from ministries 
concerned. The Union government lists its 
four flagship programme—Atal Mission on 
Rejuvenation and Urban Transformation 
(amrut), Swachh Bharat Mission (Urban), 
Smart Cities Mission and Urban Transport 

Even eight years after its launch, the 
National Mission on Sustainable  
Habitat has no specific funds. In fact, 
it did not seek any such support from 
ministries concerned
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Programme—as means to implement the 
mission. However, these flagship progra-
mmes are not explicitly driven by or linked 
to nmsh objectives. “Since the government 
never estimated the cost of implementing 
nmsh, it is not possible to say if the budgetary 
allocation to associate programmes comple-
tely covers the cost of the mission,” says 
Anumita Roychowdhury, Executive Dire-
ctor, Research and Advocacy, at cse.

It is safe to say that nmsh has been re-
duced to an umbrella term for other urban 
development programmes. Many of its ob-
jectives have been incorporated into other 
missions (for example, effective waste man-
agement is covered under Swachh Bharat 
Mission (Urban) and development of pub-
lic transport under  amrut), but its main 
purpose to tackle cities as a climate agenda 
stands defunct. 

NATIONAL MISSION FOR 
SUSTAINABLE 
AGRICULTURE (NMSA) 
WHY: To climate-proof 

agriculture and reduce emissions from 
the sector
COMMENCEMENT: 2012 
BUDGET: R1,730 crore spent so far
TARGET: Schemes under the mission have 
different deadlines and targets
STATUS: Behind target

Agriculture, which is source of livelihood for 
more than 50 per cent of India’s population, 
will be the worst impacted by climate 
change. India’s challenge here is two-fold: it 
must adapt to the impacts of climate change 
and also reduce emissions from agriculture. 
The mission, however, has lagged behind its 
target in implementation of planned 
schemes. There has been a continuous gap 

between expenditure and allocation of 
budget for increasing adaptive capacity. 
Between 2003-04 and 2014-15, only 13 per 
cent of total budget allocated under climate 
change programmes was spent by the 
agriculture ministries of the states.

There are four components in nmsa:  
Soil Health Management (shm); Rainfed 
Area Development (rad); Sub-Mission on 
Agro-Forestry (smaf) to promote planta- 
tion along with crops; and  Climate Change 
and Sustainable Agriculture: Monitoring, 
Modeling and Networking (ccsammn) for 
creating models on adaptation and disse-
mination of information on climate change 
adaptation and mitigation.

shm aims at promoting nutrient mana- 
gement through judicious use of chemical 
fertilisers for improving soil health and 
productivity. Under the scheme, the govern- 
ment aimed at testing 140 million soil sam- 
ples by 2017. But only 32 million samples 
have been tested till August 2018. The 
scheme is nothing more than a renamed 
version of the upa government’s National 
Project on Management of Soil Health & 
Fertility scheme. Launched in 2008-09, the 
scheme had a budget of R430 crore during 
the 11th plan period (2007-12). 

The government has not been able to 
spend the budget for shm. In February 2015, 
the government allocated R568 crore to be 
spent in the next two years, but it has been 
able to spend only R208 crore till August 
2018, as per data on the agriculture ministry 
website. Similar is the case with rad. About 
86 million hectares of net sown land in India 
(or 68 per cent of the country’s farmland) is 
rainfed. Of this, only  1.7 million hectare  
have been developed or brought under 
integrated farming system in the last six 
years. In 2011-12, the government allocated 
R180 crore for development of these areas, 
but the budget was reduced to R111 crore in 
2018-19, which shows that the scheme is 
low on the government’s priority list. 

smaf is yet another component of the 
mission that has not shown any progress. 
Under this, the government aims to increase 
tree cover to enhance carbon sequestration, 
enrich soil organic matter, increase 

 The government has not been able to 
spend the budget allocated to Soil Health 

Management. In 2015, the government 
allocated R568 crore to be spent in next 
two years, but it has been able to spend 

only R208 crore till August 2018 
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availability of good planting material, 
improve livelihood opportunities, enhance  
productivity of crops and cropping systems, 
among others. Launched in 2016-17 with 
outlay of R935 crore for a period of four 
years, only R80 crore has been spent in the 
first three years.

GREEN INDIA  
MISSION (GIM)
WHY: To increase forest and 
tree cover

COMMENCEMENT: 2014
BUDGET: R46,000 crore
STATUS: 30-40 % short in plantations 
undertaken 

The Green India Mission (gim) has been 
plagued with problems from its inception. 
It was supposed to be launched in 2011-12 
but since the ministries delayed in  appro-
ving funds, it was launched in 2014. 

The total cost of the mission—whose 
objectives include everything from impro-
ving forest cover to increasing the number 
of communities dependent on forests—
was estimated at R46,000 crore. Of this 
mammoth sum, R13,000 crore was 
released and was supposed to be utilised 
in the next five years. 

However, the budgetary allocation for 
the mission has been shrinking over the 

years. The allocations for the years 2015-
16, 2016-17 and 2017-18 were R72 crore, 
R42.01 crore and R47.80 crore respectively. 
In terms of targets, the data available for 
the year 2015-16 and 2016-17 shows that 
the mission has missed its targets by a 
long shot. 

In 2015-16, the plantations undertaken 

were 34 per cent short of the targets. The 
following year the shortfall was more than 
40 per cent. The mission has also lagged in 
providing alternative fuel technology to 
households to reduce emissions from 
burning of fuelwood and other similar fuels. 
In 2015-16, only 25 per cent of the target 
was matched while the data for 2016-17 is 
not available yet.  

STATES UNSURE OF  
THEIR NEEDS
Almost all State Action Plans on Climate 
Change are flawed

Napcc was an incomplete task for a 
country with 15 agro-climatic zones 
and varying vulnerabilities. So in 

2009, states and Union Territories were 
asked to assess their own vulnerability and 
devise action plans to factor in climate 
change into their policy-making, budgeting, 
implementation and monitoring processes 
at different levels of governance. The 
exercise was dubbed as one of the largest 
sub-national action plans in the world. 

So far, 32 have submitted their plans, 
referred to as State Action Plan on Climate 
Change (sapcc), to the Union Ministry of 
Environment, Forest and Climate Change 
(moef&cc). These documents were 
expected to build on the existing policies of 
the state governments by taking into consi- 
deration ongoing developmental program- 
mes and schemes being implemented at the 
state level as well as napcc. In general, states 
and Union Territories have tried to stay as 
close to the eight missions identified under 
napcc as possible, with only a few going 
beyond to achieve the required focus on 
health and urban development. There has 
also been an effort to adopt the co-benefit 
approach—promoting development object- 
ives while yielding additional benefits for 
climate change.

However, an analysis of these plan 
documents, available on the website of the 
ministry, suggests they are flawed at various 
levels and may not help the states become 
climate resilient.  

The states had no clarity about who is 
going to finance the plans. They were 

probably under the impression that the 
Central government or international 

climate change finance will provide 
money for projects under SAPCCs
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Consider this. The common framework 
document for sapccs circulated by moef&cc 
requires states to assess “the physical and 
economic impact of and vulnerability to 
climate change on the most vulnerable 
sectors and on vulnerable groups”.  This 
knowledge is crucial for planning adap-
tation and mitigation strategies at the 
regional or local level. But an analysis by cse 
shows that the sapccs submitted by most 
states lack detailed vulnerability assess-
ments. Some are so broad and general that 
they risk overlooking specific local issues, 
while others like Gujarat, Odisha and Tamil 
Nadu have assessed their vulnerability 
based on a few projects.

sapccs of Mizoram and Uttarakhand do 
not even mention vulnerability assessment. 
This is when officials with the Uttarakhand 
State Climate Change Centre admit that 
there is a visible increase in the number of 
disasters in the state. “It’s a big fight to alter 
the direction of development taking climate 
change into account, especially in a scenario 
where the departments do not have 
scientific temperament. During budget 
allocation climate adaptation is usually 
ignored,” says an official with the depart-
ment. Though this is true for other places 
even in other countries, it hurts Uttara-
khand because of its high vulnerability to 
climate change. People have started 
migrating from places where water has 
become scarce. The timber line has started 
moving up because of climate change and it 
is also affecting the diversity of many plants, 
he says.

 While Uttarakhand conducted several 
consultations with various government line 
department, experts, members of civil 
society and academics to gauge the impact 
of climate variabilities on the state, the 
effort is missing in the sapcc of most other 
states. For example, climate-vulnerable 
communities were not involved when 
Punjab conducted stakeholder consultation 
for preparing its sapcc. Mizoram neither 
held consultations with civil society nor 
vulnerable communities.

Global climate models have their 
limitations to simulate the finer regional 

features and changes in the climate arising 
over sub-seasonal and smaller spatial scales. 
This is more relevant in the case of India 
whose unique climate system is dominated 
by the monsoon. The common framework 
of sapcc thus requires states to conduct 
possible climate change projections for 
present and future scenarios and plan 
adaptation and mitigation strategies 
accordingly. However, states like Mizoram 
and Odisha lack climate projections in their 
sapccs, while others, including Gujarat, rely 
on climate models used by the UK and those 
used to prepare the Intergovernmental 
Report on Climate Change report way back 
in 2007. Madhya Pradesh made mid-
century and end-century projections based 
on secondary data collected from various 
sources. cse researchers say states are 
depending on secondary sources due to lack 
of domestic climate models. The outcomes 
of such projections based on flawed models 
have a degree of uncertainty as climate 
change impact is highly local in nature.

Besides, it seems the states had no clarity 
about who is going to finance the plans. The 
states were probably under the impression 
that the Central government or inter-
national climate change finance will provide 
money for implementation of the projects 

W E  H A V E  initiated the revision process 
of the State Action Plan on Climate 
Change in Mizoram. In addition to the 
eight national-level missions for climate 
change, Mizoram has a ninth mission on 
health. The state government is of the 
opinion that health is one of the major 
climate change impacts and hence has 
included it as an additional mission. The 
National Adaptation Fund for Climate 
Change (NAFCC) is funding a project to 
augment livelihood of rural communities 
by building resilience in agriculture. The 
project is being implemented by the state 
agriculture department and is currently 
in its third year.

`Mizoram has a ninth mission'

Pu Keyiekhrie Kire
 Nodal officer (Climate 

Change), Mizoram
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under sapcc, say cse researchers. This is 
evident from the fact that the activities 
proposed in sapccs were not always central 
to climate change impacts, but were 
sometimes means to obtain money from the 
Centre. For example, Madhya Pradesh 
demanded R4,700 crore, while Tamil Nadu 
demanded more than R400,000 crore, even 
though the later has slightly less population.

With no proper understanding of their 
problems and needs to cope with climate 
impacts, the states have not been able to 
financially plan for their sectors in sapccs. 
For example, Gujarat in its total budgetary 
allocations of R25,000 crore, has allocated 
close to 80 per cent to the water sector alone. 
Agriculture, which provides livelihood to 
more than half of Gujarat’s workforce and 
contributes 18.3 per cent of the state’s gross 
domestic product, has obtained a measly  
2 per cent of the estimated allocations. 
Similarly, despite its long coast line, only 0.4 
per cent of the budget is allocated to coastal 
management activities. 

In the case of sapcc of Mizoram, despite 

being a part of the vulnerable Himalayan 
region, the state has an estimated allocation 
of only 4 per cent of its estimated budgetary 
allocations of R3,675 crore to the 
Sustainable Himalayan Mission. Odisha, 
despite a state vulnerable to cyclones and 
natural disaster with a long coastline of 480 
km, has allocated just 8 per cent of its 
R17,032 crore budget to coasts and disasters, 
while maximum 38 per cent allocation is for 
energy, followed by forests at 21 per cent. 
Uttar Pradesh, with around 70 per cent 
population of dependent on agriculture and 
the farming community bearing the 
maximum brunt of climate change impacts, 
has allocated only a measly 0.2 per cent of 
the budget to agriculture. The state has 
instead chosen to focus on the water sector. 

Small wonder, the sapccs of most states 
do not depict the true picture of their 
vulnerability and the required steps that 
need to be taken to enhance their adaptive 
capacity and reduce their vulnerability to 
climate change extremes. Most sapcc 
documents have lofty and broad objectives 
and some experts have referred to them as 
copy-pasted documents. In the absence of 
effective monitoring and evaluation 
institutions, progress, which is few and far 
between, is difficult to track. 

There is recognition among state 
departments about the inadequacy of sapccs 
in meeting adaptation and climate objec-
tives and, therefore, few states such as 
Kerela and Uttarakhand, are in the process 
of revising their sapccs to meet their 
domestic and international objectives. 
However, the pressing question that needs 
consideration is whether we need the idea of 
a separate climate action plans or there 
could be a better approach to replace the 
concept of sapcc. 

The Uttarakhand official says there is 
also a wide gap between the scientific 
community and the public which has been 
difficult to bridge. The media does not help 
either. Public communication should be at 
the forefront of climate change plans. 
People should be given information in ways 
that they understand how grim the situation 
is, both globally and locally. n

With no proper understanding of  
the problems and needs to cope  

with climate impacts, states have  
not been able to financially plan   

their sectors in  SAPCCs

W E  A R E  updating the State Action Plan 
on Climate Change and have also done 
vulnerability and risk analysis up to the 
block level in Uttarakhand. We now have a 
good scientific base for climate resilience 
planning in the state. We also have pilot 
projects on adaptation underway in the 
state on water, disaster, energy, agriculture 
and horticulture. We have made certain 
guidelines on the above priority areas. 
We are trying to integrate them into the 
development planning of the state. With the 
money allocated to us we are doing the best 
we can.  

`Ready for climate planning'

R N Jha
Head, State Climate 

Change Centre, 
Uttarakhand  
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Training programme on  
Hazardous waste management- 
Need for recovery, recycle and reuse

A Centre for Science and Environment initiative

ANIL AGARWAL 
ENVIRONMENT 

TRAINING INSTITUTE 

AAETI

Hazardous waste has the intrinsic ability of causing irreversible harm to human health and the environment, if not handled 
properly; making it imperative to carry out proper and safe hazardous waste management. It is of utmost importance to 
understand the characteristics of hazardous waste,in order to ensure its recovery, recycling and/or reuse in a well-planned 
manner, thereby encouraging significant reduction in the generation of hazardous waste. 

Anil Agarwal Environment Training Institute (AAETI) recognizes this requirement and offers a four-day extensive training 
programme on Hazardous waste management - Need for recovery, recycle and reuse, with an aim to provide understanding 
on the related Indian and global legislations and a platform for the exchange of best practices and effective strategies among 
global south nations to promote better management practices. 

COURSE HIGHLIGHTS
·  Waste characterization of hazardous waste to strategize its recovery, 

recycle and reuse

· Understanding the legal requirements

· Aspects related to design and inspection of landfill and incinerator

· Exchange of best practices and effective strategies from the global south

·  Case studies from Synthetic organic chemical industries, petrochemical 
industries and refineries

· Class Exercises and site visit

COURSE FEES
Rs 25,000/- per participant for Double Occupancy accommodation
Rs. 35,000/- per participant for Single Occupancy accommodation
(Fees Includes training material, boarding and lodging, travel from New Delhi to 
AAETI and back)

COURSE DURATION
December 4th to 7th, 2018

COURSE VENUE
Anil Agarwal Environmental Training Institute (AAETI), Nimli, Rajasthan.

LAST DATE FOR APPLYING
November 20th, 2018

WHO CAN APPLY
Regulators, consultants, academicians, industry officials, TSDF facilitators

For further details, please contact:
Dr. Hetal Modi, 
Senior Research Associate, 
Centre for Science and Environment
41 Tughalakabad Institutional Area, New Delhi- 1100 62
Ph.No.: 011-29955124, 29956394, Ext No.: 251
Email- hetal.mandalaywala@cseindia.org, Mobile: 8860062334
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CLIMATE 
QUICK FIX
These are desperate 
times. It's evident 
from the latest 
UN climate report 
which suggests 
adopting temporary  
"remedial measures" 
to save the world 
from dangerous 
levels of warming. 
But most of these 
measures are still in 
experimental stages 
and could have 
serious ecological 
consequences. 
Here's a snapshot 
of technologies that 
have piqued the 
interest of many

Mask the sun
T H E  I P C C  Special Report on 1.5oC says 
there is a high agreement that injection of 
chemicals into the upper atmosphere could 
help limit global warming. The technique, 
Stratospheric Aerosol Injection, essentially 
involves spraying a bunch of aerosols in the 
stratosphere, so that the reflective particles 
block and reflect the sun’s rays, ultimately 
cooling the planet. Proposals range from 
shooting particles from artillery guns, using 
large hoses to reach the sky, to emptying 

particles from the back of aircraft.
Some scientists claim that a controlled and 

targeted release of certain aerosols, such as 
sulphur, will roughly offset the effect of several 
thousand kilograms of carbon dioxide. But a 
study published in Nature Ecology & Evolution 
in January 2018 uses models to predict that 
such climate cooling techniques, if abruptly 
stopped, would speed up the warming of 
the planet at a much more accelerated rate, 
leading to a huge loss of species. 

Stratospheric aerosol injection mimics a volcano. It pumps gas into the sky which turns into aerosols and reflects 
part of the solar ray

COURTESY:  SOVEREIGNWALES.COM
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Employ trees, crops
U N  C L I M A T E  body IPCC has 
over and again been suggesting 
the carbon-removal technology, 
bioenergy with geologic carbon 
capture and storage (beccs), as a 
silver bullet for global warming. The 
concept is drawn from the integration 
of trees and crops, which extract 
CO

2
 from the atmosphere as they 

grow, the use of biomass in power 
stations or biofuel refineries, and 
the application of carbon capture 
and storage via CO

2
 injection 

into geological formations. beccs 
proponents claim the technology 
could remove 10 billion tonnes of CO

2
  

every year, over a quarter of current 
global CO

2
 emissions.

Silicate can do magic 
C E R T A I N  R O C K S ,  especially silicates, are prone to absorbing carbon dioxide 
from the atmosphere. However, this rate of absorption is limited by the surface area 
of exposed silicates, and so is naturally quite slow. Researchers are now looking for 
ways to speed up this process of silicate weathering, also referred to as enhanced 
weathering (EW). The concept is still in its infancy. But typical EW scheme involves the 
distribution of large amounts of crushed silicate materials over tracts of open land.

Carbon dioxide emitted from biomass-based 
industries can be captured and sequestered

A nozzle is in the making in California's Bay Area to brighten clouds 

Drones can inject dust in cirrus clouds to reflect sunlight

The large fans can extract about CO
2
 from atmosphere
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MLet's pull out the carbon

T H E  I D E A  has been bouncing around 
climate change policy circles for well over 
a decade, but it’s only been in the past 
few years that the technology— direct 
air carbon dioxide capture and storage— 
has been tested in the real world. The 
technology involves chemical scrubbing 
processes that capture CO

2
 and bury it well 

below the ground in geological structures. 
Swiss startup Climeworks AG has a facility 
in Iceland that can capture 50 tonnes of CO

2
 

a year and bury it in underground basalt 
formations.

How about CO
2 
for fuel

 
T A K I N G  A  step ahead, Canadian-
based clean energy company Carbon 
Engineering has constructed a 
prototype plant, installed large fans, 
and has been extracting around 
one tonne of pure CO

2
 every day. It 

has recently begun synthesising a 
mixture of petrol and diesel, using 
the captured CO

2
 and hydrogen split 

from water with clean electricity—– 
a process they call Air to Fuels (A2F). 
This could revolutionise the transport 
industry, a major polluter.

A silver lining 
T H E  M A R I N E  Cloud 
Brightening Project is 
based on the premise that 
spraying a fine mist of sea 
water into clouds can make 
them whiter, reflecting more 
sunlight back into space. 
University of Washington 
researchers are developing 
a nozzle that turns saltwater 
into tiny particles that could 
be sprayed into the marine 
cloud layer. 

On a thin cloud
C I R R U S  C L O U D S  do not 
reflect ample solar radiation back 
into space. But since they form 
in high altitudes, they trap long-
wave radiation and have a climate 
impact similar to greenhouse 
gases. Scientists plan to inject 
dust ice nuclei into strata where 
they form to reduce their optic 
depth. This would allow more 
heat to escape into space. 
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I
N SEPTEMBER several thousand students 
called upon a major research university in 
the US, the University of California (ucla), 
Los Angeles, to drop its patent claim filed in 

the Delhi High Court (HC) for enzalutamide, a 
prostate cancer medicine. They sent a letter signed 
by 3,500 students urging ucla President Janet 
Napolitano to drop a patent claim in India to 
allow generic drug companies to make affordable 
versions of the medication more widely available.

The students, coming under the umbrella 
of Universities Allied for Essential Medicines 
(uaem), are magnifying the concerns of 
healthcare professionals, academics and advocacy 
groups, who have been urging 
ulca to put patient lives 
before corporate profits. All 
of them want ulca to drop a 
patent claim it has filed in the 
Delhi HC for a widely used 
prostate cancer medicine. 
Enzalutamide is a publicly-
funded drug discovered 
by the university campus, 
but marketed by Pfizer and 
Astellas at exorbitant rates. 
In the US, it sells for as much as US $150,000 for 
annual treatment, while in India where the drug 
is marketed as Xtandi, it costs about ̀ 2.8 lakh for 
a month’s course.

The basic science for Xtandi was developed 
by ucla with public funding from the National 
Institutes of Health and Department of Defence. 
It raked in more than half a billion dollars 
by licensing the drug to biotech company 
Medivation, which was later acquired by Pfizer. 
India’s patent office, however, rejected ucla’s 
patent application in 2016 on the grounds of 
that it had failed the test of “non-obviousness”, 
a point made by Indian drug companies, which 
had opposed the university’s patent claim. The 

Regents of ucla then challenged the denial of 
patent in the Delhi HC, bypassing the Intellectual 
Property Appellate Board (ipab), which is the 
normal route for seeking reviews. In this detour, 
it was helped by the Union government that had 
rendered ipab non-functional by failing to fill 
the top posts that had been lying vacant for over  
18 months.

uaem is demanding ucla withdraws its 
patent suit, reminding the university that it 
had adopted licensing guidelines that “ensure 
an appropriate return of taxpayer investments 
in university research” by protecting the 
interests of patients and the public. It fears that 

the ucla  patent push would 
prevent generic production of 
the drug in India, which has 
acted as a pharmacy of the world, 
supplying inexpensive medicines 
to millions in low-and middle-
income countries. 

Activism could prove a potent 
weapon in the fight against Big 
Pharma’s predatory pricing 
policies. uaem is global group 
that is active at over 100 research 

universities in more than 20 countries. It is not 
the only segment fighting the prohibitive costs 
of new drugs. In August, during a meeting held 
at Georgetown University, Washington, there 
was a wider collection of citizens campaigning 
for “Affordable Meds Now” in an initiative that 
brought together civil society activists, doctors, 
patient groups, lawyers and key lawmakers, to 
push for reforms in drug pricing.

In India, patient organisations and advocacy 
groups have been fighting with the support 
of lawyers, but have not been able to draw in 
parliamentarians or the medical fraternity into 
the struggle for wider access to medicines. That 
needs to change.

C O L U M N

PATENTLY ABSURD L ATHA JISHNU

Is activism the cure? 
As prices of life-saving drugs skyrocket, people from diverse 
fields are getting together to fight Big Pharma

TARIQUE AZIZ /  CSE
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OFFER FOR LIMITED 

PERIOD ONLY.

COMBO PACKAGE: 

Rs. 1,000/-

Please place your order online immediately by visiting us at https://bit.ly/2Kf7M5d  or 
mail your order to us along with a Cheque for the required amount, drawn in favour of 
'Centre for Science and Environment' addressed to Centre for Science and Environment, 41, 
Tughlakabad Institutional Area, New Delhi - 110062

TOOLKIT FOR SUSTAINABLE 
WATER MANAGEMENT 
(5 new books, in an attractive Box Set)

WHO WILL BENEFIT FROM 
THIS 5-BOOK TOOLKIT?
Key practitioners from 
the Centre and States, 
ULBs, Public Health 
Engineering Department 
(PHED), Jal Nigams and 
Water Supply & Sewerage 
Boards, town planners, 
architects, academicians/
research institutions, 
international donor agencies, 
practicing consultants, 
Engineers, Resident Welfare 
Associations, NGOs 
and Libraries.

AUTHORS: Dr. Suresh Kumar Rohilla et al 

1. Urban Water Sustainability

2. Water Sensitive Urban 
Design & Planning

3. Green Infrastructure

4. Water E�  ciency & 
Conservation

5. Septage Management

Please write to Ramachandran if you have any queries at - rchandran@cseindia.org

We are updating our Mailing list of DTE readers.  Please send an email confi rming 
your preferred emailing address to: cse@cseindia.org.  Thanks a lot.
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Facebook's side effects

SANJIT /  CSE

R E V I E W
www.downtoearth.org.in/review

Facebook is undermining 
democracies and leading to 
shallow and degraded  
public discourse
DEEPAN JOSHI

ANTISOCIAL MEDIA: HOW 
FACEBOOK DISCONNECTS US AND 
UNDERMINES DEMOCRACY 
Siva Vaidhyanathan  
O x f o r d  U n i v e r s i t y  P r e s s  |  2 2 0  p a g e s  |  `4 9 5

Every social association that is not face-to-face is 
injurious to your health —Nassim Nicholas Taleb

IN  SOME ways, Facebook is like Mary Shelley’s fictional 
character Frankenstein’s monster in the author’s 
1818 Gothic novel Frankenstein. It is an experiment 
of chemistry and alchemy where the creature takes 

a life of its own and turns against the creator Victor 
Frankenstein. That is where the similarities end as Victor 
and the world hate the hideously ugly but sensitive and 
emotional “monster”. Facebook’s founder and ceo Mark 
Zuckerberg defends his platform like a stoic even when 
there is evidence to show how easily the connector of over 
2 billion people can and has been manipulated for vested 
interests far from sinister than the use of personal data to 
gather insights for the company’s profitability.  

Siva Vaidhyanathan’s Antisocial Media charts the 
journey of Facebook from an innocent social site built by 
Harvard students into a force that, “while it may make 
personal life just a little more pleasurable, makes 
democracy a lot more challenging. It’s an account of the 
hubris of good intentions, a missionary spirit and an 
ideology that sees computer code as the universal solvent 
for all human problems”.
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Facebook is magnificent when you get in touch with 
long-lost friends from the past, or when you can share 
family photographs with people who matter. Almost 
everything else is a problem on Facebook. It certainly 
qualifies for the as-yet-unsettled dilemma over whether any 
system that is “too big to fail” is robust and good for the 
planet. As Nassim Taleb, author of the popular book The 
Black Swan, says: “The internet allows the small guy a 
global marketplace. But technology is harmful in the sense 
that we get too much information from it. Because of the 
web we get 10 times the amount of noise we ever got, which 
makes harmful fallacies far more likely.”

Vaidhyanathan is more succinct with his first phrase of 
the book: “The problem with Facebook is Facebook.” In 
early 2017, Zuckerberg wrote a wide-ranging manifesto on 
his page that marked a shift for him and his firm. He was 
coming to terms with the fact that through 2016 Facebook 
had hosted and promoted propaganda that influenced the 
Brexit referendum and the election of Donald Trump. 
Facebook also faced flak for its video streaming service after 
multiple people used it to publicise suicides and homicides 
they were committing. As criticisms mounted, Zuckerberg 
promised to do better, to explain the 
problems in the most general terms 
and, more pertinently, to shift blame 
where he could.

The central nerve of the book is how 
Facebook rather than connecting us 
creates bigger barriers and makes it 
impossible to have genuine debate. 
“Those who follow the rise of authorita-
rianism...would by 2017 list India, 
Indonesia, Kenya, Poland, Hungary, 
and the United States as sites of Facebook’s direct contri-
bution to violent ethnic and religious nationalism, the rise 
of authoritarian leaders, and a sort of mediated cacophony 
that would hinder public deliberation about important 
issues, thus undermining trust in institutions and experts. 
Somehow, Zuckerberg missed all of that,” writes Vaidhya-
nathan. By November 2017, Zuckerberg was left with no 
defence but to investigate and reveal the extent of Russian 
interference with the US elections through advertisements 
purchased on Facebook and Instagram and targeted 
precisely to reach at least 126 million US citizens.

Vaidhyanathan informs that the culture of Silicon Valley 
is explicitly cosmopolitan and tolerant of difference and 
dissent. “So how did the greatest Silicon Valley success story 
end up hosting radical, nationalist, anti-Enlightenment 
movements that revolt against civic institutions and 
cosmopolitans? How did such an enlightened firm become 
complicit in the rise of nationalists such as Donald Trump, 

Marine Le Pen, Narendra Modi, Rodrigo Duterte, and isis? 
How did the mission go so wrong?” These are some of the 
complex questions Vaidhyanathan asks upfront, and tries 
to answer with simplicity subsequently.

The roping in and the role played by Alexander Nix, the 
ceo of a market research firm called Cambridge Analytica, 
came out of obscurity and explained both the Brexit and the 
Trump upsets. This part reads like a spy thriller that is 
gripping as well as deeply unsettling for anyone concerned 
with the extreme direction the world has taken and how 
Facebook facilitates it just by being itself. Investigative and 
fearless journalists and reputed newspapers find less space 
in this fast-paced world ruled by trolls.

The rise and consolidation of the Bharatiya Janata Party 
(bjp) under Prime Minister Modi has been given due 
importance. Facebook staff worked with bjp officials during 
the Modi campaign. India has more Facebook users than 
any other country, with more than 250 million in 2018, 
about 30 million more than the US. That 250 million is less 
than one-quarter of India’s population, while the 220 
million Americans constitute more than 60 per cent of the 
US population. So not only is the future of Facebook in 

India, the present of Facebook is as well. 
“As the BJP solidifies its political 
standing the overall political culture of 
India has degraded through social 
media harassment and intimidation,” 
writes Vaidhyanathan.

The problems that come with new 
technologies causing narrowness is not 
new, Robert M Pirsig wrote presciently 
about it in his eerie 1974 classic Zen and 
the Art of Motorcycle Maintenance. 

“What is in mind is a sort of Chautauqua...an old-time series 
of popular talks intended to improve the mind and bring 
culture and enlightenment to the ears and thoughts of the 
hearer. The Chautauquas were pushed aside by faster-
paced radio, movies and TV, and it seems to me the change 
was not entirely an improvement. Perhaps because of these 
changes the stream of national consciousness moves faster 
now, and is broader, but it seems to run less deep. The old 
channels cannot contain it and in its search for new ones 
there seems to be growing havoc and destruction along its 
banks…Now the stream of our common consciousness 
seems to be obliterating its own banks...flooding the 
lowlands, disconnecting and isolating the highlands and to 
no particular purpose other than the wasteful fulfillment 
of its own internal momentum. Some channel deepening 
seems called for.” Anti-social Media is an example of taking 
on a largely nonsensical behemoth and calling for some 
channel deepening.   @JoshiDeepan

By end 2017 Facebook 
officials had to investigate 

and reveal the extent of 
Russian interference with 

the US election through 
advertisements targeted 
precisely to reach at least 

126 million US citizens
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T
HE 1.5ÊC ipcc report released in Incheon, 
South Korea has come with a dire prog-
nosis: a 2°C warmer world will have 
devastating effects on communities, 

economies and ecosystems. The goal of climate 
change, therefore, must be firmly fixed to 1.5°C to 
have a fighting chance to avoid the worst impacts.

But limiting warming to 1.5°C  will be difficult, 
if not impossible. The ipcc report makes it clear 
that the Paris Agreement cannot limit warming 
to even 2°C. In order to limit warming to 1.5°C, 
CO2 emissions will have to be reduced by 45 per 
cent by 2030 from 2010 levels and reach net-zero 
by 2050. This means maximum effort needs to 
be made by 2030. This will be a herculean task 
considering the obstructionist behaviour of the 
US—historically  the  world’s 
biggest polluter.

In Incheon, the American 
delegation tried its level best to 
dilute the findings of the 1.5°C  
report. This is a continuation 
of the Trump administration’s 
policy to destroy global climate 
negotiations and promote fos-
sil fuels. How the rest of the 
world handles the climate rogue  
behaviour of the US will decide 
whether we can meet the 1.5°C goal. 

The world urgently needs a “Plan B”, as Plan 
A—the Paris Agreement—is inadequate. The 
first component of Plan B should be to quickly 
achieve a global consensus to make 1.5°C the 
new target. There will be an inclination among 
the countries to reject 1.5°C as impractical and 
keep the target at 2°C. This would be disastrous 
for poor and developing countries. If we keep the 
target at 2°C, we will probably overshoot it. But 
if we agree to keep the warming within 1.5°C, we 
will probably contain it well within 2°C. Plan B 
requires the building of a new coalition that keeps 
the US in climate negotiations but marginalises its 

overwhelming influence. This will mean a Paris 
Agreement Plus approach that creates more 
forums for sector-specific and regional alliances 
on reducing emissions. 

One area where I disagree with the 1.5°C  
report is with respect to the phasing out of fossil 
fuels. The report emphasises the need to reduce 
coal, though it allows the use of natural gas with 
carbon capture and storage. This differentiation 
among fossil fuels is more politics than science. All 
studies show that gas is equally climate damaging 
if methane leakages are included. We will have to 
act on all fossil fuels simultaneously.

We will succeed with Plan B if the burden 
of this transition is shared equitably and fairly 
among countries. As the ipcc report points out, 

“social justice and equity are 
core aspects of climate-resilient 
development pathways that 
aim to limit global warming 
to 1.5°C”. The world, however, 
requires a new formulation of 
equity in which every country 
must act now and actively raise 
its level of ambition. Developed 
countries and rich developing 
countries must take the lead by 
decarbonising their economies 

and reducing consumption. Poor developing 
countries should pursue low-carbon pathways 
and limit addition of fossil fuel assets.

Limiting warming to 1.5°C  will require “rapid 
and far-reaching” transitions in everything we 
do. This is the right time to do this. We have the 
scientific understanding and technology. Limiting 
warming to 1.5°C requires investing an additional 
US $2.4 trillion annually in the energy sector 
between now and 2035. This is about 2.5 per 
cent of the global gdp. In comparison, military 
spending in 2017 amounted to 2.2 per cent of 
the gdp. The question is: are we smart enough to 
switch spending from killing to living? n

L A S T  W O R D

Plan B for the planet
The world cannot afford a 2oC rise. The climate change goal must be 
fixed at 1.5oC so that we get a chance to avert the worst impacts

TARIQUE AZIZ /  CSE

CIVIL LINES CHANDRA BHUSHAN
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TRAINING PROGRAMME
Toilet technologies, water management and solid 

and liquid waste management in rural areas

FOR DETAILS CONTACT:
Rashmi Verma
Centre for Science and Environment
rashmi@cseindia.org , sushmita@cseindia.org
+91-9720763089

There is a serious lack of safe drinking water and sanitation in 
India, especially in rural areas. Clean drinking water coverage 

has been slipping back -- in the period 2006 to 2009, two million 
people slipped from fully covered to partially covered status. 
Between 2001 and 2014, on an average, about 140,000 habitations 
have slipped back every year from full coverage status. In 
sanitation, the picture is bleaker: almost 60 per cent of the world’s 
open defecation happens in India, says a UN report. The economic 
burden of poor sanitation is immense. It accounts for almost half of 
the total global losses and 5.2 per cent of the nation’s GDP.

Anil Agarwal Environment Training Institute (AAETI), a Centre 
for Science and Environment initiative, offers a 4-days training 
programme aimed at understanding the problem and exploring the 
solutions to it. The training will be conducted at AAETI’s residential 
training facility in Nimli by acknowledged experts from the field.

THE KEY TAKEAWAYS:
1. Comprehensive understanding of the state of water and waste 

management in rural India
2. Insight into traditional wisdom on water management in 

different ecological regions of India
3. Access to success stories on community-led water management 

projects
4. How to design water harvesting projects in rural areas
5. How to use of Information, Education and Communication (IEC) 

materials effectively for behavioural change to move towards an 
open defecation-free state

6. Knowledge of toilet technologies practised in different ecological 
regions of India

7. Understanding of decentralised  technologies used for 
management of grey and black water

8. How to design decentralised wastewater treatment systems, 
and how to monitor their efficiency

9. Site visits and real-time problem analyses

COURSE FEES  
The fees will be Rs 20,400 
per person. Participants 
will be offered a shared 
occupancy. 
If any participant prefers a 
single occupancy, the fees 
charged will be Rs 26,400 
per person.

The fees will cover pick up and 
drop from Delhi, boarding and 
lodging at Nimli and field trip 
costs.

COURSE DURATION
13-16 November, 2018

COURSE VENUE
AAETI Campus, Nimli, Alwar, 
Rajasthan

LAST DATE FOR 
APPLYING
November 2, 2018

OPEN FOR
National, state and 
district officials, elected 
representatives, CSR 
agencies, students, 
academicians, researchers, 
consultants, practitioners 
and non-profits

ANIL AGARWAL ENVIRONMENT TRAINING INSTITUTE (AAETI)
A Centre for Science and Environment initiative

early bird discount 
till October 23, 

2018.

20%
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LAND ACQUISITION – 
REHABILITATION AND RESETTLEMENT

TRAINING PROGRAMME ON 

Centre for Science and Environment,  
41, Tughlakabad Institutional Area, New Delhi-110062

Ph: +91-11-29955124 / 6110 (Ext. 383); Fax: +91-11-29955879
Mobile: +919999160725 / +919667766842; Email: vikrant@cseindia.org

Centre for Science and Environment recognises Social 

Impact Assessment (SIA) as an important tool to inform 

decision makers, regulators and stakeholders about the 

possible social and economic impacts of a development 

project. To be effective, SIA requires the active involvement 

of all concerned stakeholders. CSE has developed a five-day 

training programme aimed at giving practical exposure to 

participants on SIA with specific reference to infrastructure, 

mining and other industrial projects.

The programme is designed based on the new Act, “The 

Right to Fair Compensation and Transparency in Land 

Acquisition, Rehabilitation and Resettlement Act, 2013”. 

The objective of this programme is to build a cadre of 

trained professionals who can conduct and review SIA 

reports. The programme will also impart understanding of 

the issues and challenges in land acquisition, enhance skills 

in socio-economic surveys, consultations, data collection, 

planning land acquisition and rehabilitation and resettlement 

plan. The course would also discuss applicable central/state 

laws such as Panchayat (Extension to Scheduled Areas) Act 

(PESA), The Forest Rights Act, 2006, and the Companies Act, 

2013 and their significance to the overall process of SIA.

WHAT PARTICIPANTS WILL LEARN?

1. Land conflicts, land classification, land rights and 

governance 

2. How land conflicts delay development projects

3. Better understanding of SIA process as per the Land 

Acquisition Act, 2013.

 • How to develop Terms of Reference (ToR)  

• Preparation of land acquisition plan •Tools and 

instruments for conducting SIA surveys •Filling the 

Socio-Economic survey questionnaire, collation and 

interpretation of data •Categorization of impact and 

determining its significance

4. Asset evaluation (movable and immovable property)

5. Estimation of compensation and R&R package

6. Development of entitlement framework, budgeting and 

grievance redress

7. Learning from case studies – management of Common 

Property Resources (CPR)

8. Learning from case studies – Relocation and 

rehabilitation of non-title holder

9. Structure of SIA report

10. Review of SIA report

COURSE DURATION
October 29 to November 2, 2018

VENUE
Anil Agarwal Environment Training 

Institute (AAETI), Nimli, Alwar (Rajasthan)

COURSE FEE
 R35,000/- for single occupancy 

and Rs. 28,000/- for double 
occupancy (Includes Tuition fee, 

External expert lectures and 
sessions, Boarding and lodging, 

Transport from New Delhi to AAETI 
and back, Training material)

LAST DATE FOR 
APPLYING

October 25, 2018

FOR DETAILS AND
REGISTRATION CONTACT

vikrant@cseindia.org

WHO CAN APPLY

SIA practitioners, state revenue 
departments officials, district 
collectors, and sub-divisional 

magistrates, developers, academicians, 
students, NGOs and other officials
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