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https://www.cseindia.org/c-gins/home

What is C-GINS?
C-GINS (Compendium of green infrastructure network systems) is the repository for best practices, projects and 
approaches in support of Green Infrastructure (GI) and Water Sensitive Urban Design and planning (WSUDP) 
principles. C-GINS is an open platform where the latest thinking on natural capital, ecosystem services and 
nature-based solutions is brought together. 

It provides a knowledge marketplace, which showcases case examples of GI and WSUDP to simplify how 
we share, obtain and create knowledge to better manage our urban environment. Each of the case examples 
provides an overview of the intervention, timeline, authorities/ stakeholders involved in the project, outcomes and 
learnings tips for user education.  The preference for sustainable technologies is mainly due to CSE's continuous 
motivation towards usage of sustainable and environmentally harmonious interventions. 
 

How to use C-GINS
With an objective of disseminating knowledge and good practices for sustainable water management, the 
particular case study can be explored on C-GINS on the basis of:

· Geographic location with the interactive map
· Scale of intervention
· Water management objectives

F O R  D E T A I L S  V I S I T  C - G I N S  A T
www.cseindia.org/c-gins/home
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IT’S THAT choking winter for Delhi again. We are 
frustrated by this recurrence of pollution every year 
without fail. Nothing seems to change. Nobody 

cares. But we must not allow our anguish to be 
short-lived so that the real action, which is essential for 
ensuring our right to clean air, does not get lost. 
High-volume acrimony to shift the blame is attention-
grabbing, but it will not make the next winter better.

So as we move forward, we must keep in mind 
three questions. One, why does November continue to 
be a suffocating month for Delhi and who is responsible 
for this? Do not we know the cause of the problem? 
Two, what has been done till now to combat air 
pollution and why is it not working? Three, what 
should be done so that we do not breathe in such toxic 
levels of pollutants?

First, it’s not rocket science to understand whether 
the pollution is generated locally, 
comes from neighbouring states or is a 
combination of both. Take this winter, 
for instance. A day before Diwali, my 
colleagues at the Centre for Science 
and Environment (cse) put out data 
that the air quality was better than ever before; they 
attributed this to the late rainfall and good wind 
speed. Then Diwali was celebrated and crackers were 
burst. Their impact would have been bearable had the 
wind continued to blow. But this was also the time 
when two cyclonic systems were breaking into the 
country. They led to the formation of anti-cyclonic wind 
pattern over northern India, including Delhi. The still 
wind did not allow dispersion of the Diwali smog, 
which, combined with local pollutants, continued to fill 
the air. Then came the smoke from stubble burning in 
neighbouring states—following a delayed paddy 
harvest because of the rains, farmers had set fire to 
their fields all at once, desperate to get their field ready 
for wheat. And it created the toxic cocktail of pollut-
ants. Therefore, let’s be clear that there is no one factor 
for the foul air and there is no point in squabbling over 
the exact percentage of who is responsible for it.

Now, what are the sources of air pollution in the 
city? There are two key studies on what is called 
emission inventory. While the percentages may differ, 
it is more or less certain that vehicles, industry and 
power plants, dust and garbage burning are the key 
sources. It is also clear that pollutants from neighbour-
ing districts of Uttar Pradesh and Haryana blow into 

Delhi and vice versa as they share the same airshed. 
So, pollution management needs a cooperative ap-
proach—it needs to be understood that everyone is 
responsible. We need information on the sources to 
develop the agenda for action, not to transfer the need 
to act to someone or something else.

Second, what has been done and why are the 
measures not working? Let’s be clear that much action 
has been taken to mitigate air pollution in Delhi. There 
is a comprehensive, and dynamic, air action plan. It 
includes action against a particular source of pollution 
as we get to know more about it. For instance, the 
recent actions on vehicles—beyond the first-generation 
transition to compressed natural gas (cng)—have been 
to improve the vehicle technology and fuel (bs-vi); to 
ensure that trucks, the gross polluters, are charged 
with a congestion tax so that there is deterrence to 

enter the city limits; and the express-
ways have been constructed to 
provide alternative bypass for this 
heavy traffic. In addition, to improve 
public transport, albeit in the future, 
the Metro Rail’s fourth phase has 

been partially cleared and high-speed rail is being 
built to connect neighbouring cities to reduce the need 
for private transport. The last coal power plant in 
Delhi has been shut down; the use of coal in industrial 
sector too has ended. There is no doubt that coal contin-
ues to be used in the so-called unauthorised areas of 
the city and burnt in thousands of small boilers in 
industrial areas that surround the city limits.

But before we go into the litany of problems, which 
is essential for the next steps, let’s also understand the 
impact of what has been done so far.

In the past few years, the number of “satisfactory 
air” days is up (from 101 in 2018 to 174 in 2020) and 
more importantly, the number of “severe air” days is 
down (from 28 in 2018 down to 20 days in 2020). It is 
not enough, not by a stretch. But the fact is we are 
bending the curve. Our air is not clean, but it is cleaner 
on many days of the year. However, much more needs 
to be done at scale to drive down the pollution levels so 
that even when air speeds go down, the cold air settles 
and episodes of high pollution strike—from Diwali to 
farm fires—we can recover quickly and breathe safely 
again. The air needs the ability to regenerate itself, 
even without the advantage of high-speed wind. Let’s 
discuss this again. DTE                 @sunitanar

Season of despair

SUNITA NARAIN \EDIT

We need to move 
beyond blame game 
as it masks the need 

for action
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28Failure to address global warming will put 
more people at the risk of vector-borne 
illnesses like dengue, chikungunya and Zika, 
that too round the year
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This refers to the cover story “The Heat Is On” (16-31 July, 2021). The article has 
depicted the global phenomena of heat cycles and domes in a comprehensive 
manner. Even Rossby waves and omega blocks are explained with clarity.

As a microclimatologist, I would like to point out that on both micro and meso 
scales, the climate of any region is greatly influenced by urbanisation, positive 
temperature anomalies and wind systems among other things. These factors form 
heat pools to create heat islands, which are prominent in metro cities that have 
high population density and several concrete structures. 

For instance, studies show Mumbai has heat islands mainly due to its tall 
skyscrapers that block sea breeze. The southern part of Pune, which used to have 
a huge population density, also had a large heat Island at one point of time. But 
over the years, people migrated for jobs to the industrial areas in the northern 
part of the city, and so the heat island also shifted there. But Delhi has unique 
heat islands with radial distribution of heat along highly populated pockets. Heat 
domes are prevalent in North, East and West Delhi. High levels of air pollution 
also contribute to the heat. Hence, to tackle this problem, the authorities need to 
engage in good urban planning and provide proper air drainage and greenery, 
among other things.
K KAILASA NATHAN
NEW DELHI 

Clear the air
This is in reference to “Diwali 2021: 
Smog returns as pollution monitors fail to 
implement strict GRAP norms”, published 
online on November 5, 2021. The 
country’s air quality has been poor since 
before Diwali this year. Politicians and 
the press are quick to say that fire 
crackers are causing the pollution, with a 
section of the scientific community 
supporting them. But nobody is talking 
about the great failure of the spray that 
was to reduce stubble burning and of the 
pollution control towers that were to help 
monitor the air. The people who need to 
find solutions are playing blame games.  
DIWAKAR
VIA EMAIL

Why Chennai floods
This refers to “What Chennai (and India) 
must do to prevent urban flooding” 
published online on November 12, 2021. 
Chennai received copious rains during 
the South-West monsoon this year, which 
were compounded by a number of other 
factors. First, Chennai is a coastal city, 
and during cyclonic weather, high tides 
prevent water from the rivers from 
draining into the sea. Second, the water 
table in the city was already high in most 
places, limiting the capacity for ground 
absorption of rains. Third and most 
importantly, floods in Chennai are not 
caused by rains, but by water released 
from the city’s water storage reservoirs or 
lakes. To solve this problem, we need 
nature-based solutions that focus on 
creating newer watersheds that can hold 
large quantities of water in cases of  
such emergencies. 
RAMESHVENKATARAMAN
VIA EMAIL
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A light-bulb moment
This is with reference to the article “Indian Railways likely to become world’s 
first ‘net-zero’ carbon emitter by 2030”, published online on October 21, 2021. 
I’m delighted you published such an informative article, and would like to add 
to it by saying that like solar, individuals and organisations must also switch 
to using LED bulbs. They are more energy-efficient than incandescent lights 
because they are made of diodes that focus on illumination rather than heat.
AUSTIN BUTLER
VIA EMAIL

What to take away from 
Glasgow Climate Pact  
After 15 days of negotiations, the 
26th Conference of the Parties to 
the UN Framework Convention 
on Climate Change (COP26) 

ended with signing of the 
Glasgow Climate Pact. The Pact 
has been met with mixed global 
reactions, from optimistic to plain 
criticism. However, there is little 
doubt that some of the issues 
that it does address will set the 
stage for all future multilateral 
negotiations on dealing with 
climate change. Watch the video 
to learn more about what these 
issues are, and how the pact has 
responded to them.  

DTE TV

FOR MORE VIDEOS, SCAN

Down To Earth welcomes comments and suggestions  
from readers in response to its articles and opinion 
pieces. We are introducing a “Pick of the Postbag”  
award, under which the letter adjudged the best will be 
highlighted and the winner will receive a free one-year 
digital subscription of the magazine. Letters may be 
e-mailed to editor@downtoearth.org.in or sent to: 

 The Society for Environmental Communications; 41, Tughlakabad Institutional 
Area; New Delhi-110 062. Letter writers should mention their full name, postal 
address and phone number. 
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SHOLAI SCHOOL (CLOAAT)
CENTRE FOR LEARNING

ORGANIC AGRICULTURE AND
APPROPRIATE TECHNOLOGY  

KODAIKANAL

OPENINGS FOR TEACHERS

Inspired by the philosophy of J. Krishnamurti, Sholai 
CLOAAT, a holistic school, is located in a beautiful 
unspoilt valley at 3800 ft. altitude.

We are looking for teachers interested in educating 
young minds through the use of creative teaching 
methods to bring about joy in learning within the student.

We require teachers of Maths, Science and Social 
Science for ages 6 to 20, with Cambridge 10th and +2. 
Multi-taskers interested in J.Krishnamurti’s Teachings 
preferred. Good grasp of English required.

www.sholaicloaat.org • apply@sholaischool.in
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Digest

A farmer sets paddy stubble to fire in Palasaur village of Punjab's Tarn Taran district. The state saw 71,000 incidents of stubble burning 
between October 16 and November 15—the second-highest in five years—covering 1.29 million hectares under paddy, as per 

the State Pollution Control Board. While stubble burning previously ended in early November, almost half of the area was burned 
between November 6 and 15 this year. Though the government promoted short-duration paddy to dissuade farmers from stubble 

burning by extending the window between harvesting paddy and sowing of wheat, the move has extended the farm fire period. 

WHAT’S INSIDE

VIKAS CHOUDHARY1,000 WORDS

A farmer in Odisha's Sunabeda plateau  
strives to preserve traditional paddy P10

Sudden bird deaths in and around Rajasthan's 
Sambhar lake spark fears of bird flu P11

FOR MORE PHOTOS, SCAN
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The seed banker
THE EYES of Bijaya Jhankar twinkle as he 
approaches his 1.2 hectare (ha) farm for 
harvesting paddy. They are unlike any other 
varieties grown in his village Sanbaheli, 
which lies in the vast Sunabeda plateau of 
Odisha's Nuapada district. "They yield 
shorter grains, take longer to mature but are 
of tremendous sentimental value," says Biju, 
as he is fondly called.

Most people in Sanbaheli belong to 
the Chakotia Bhunjia adivasi community, 
a Particularly Vulnerable Tribal Group. They 
have been growing high-yielding varieties, 
promoted by the state government for up-
liftment of the community. Biju avoids these 
crops. "They require chemical pesticides 
and fertilisers. I have a small land, and do 

not want to spoil it. The paddy I grow do not 
require any chemicals," says Biju. 

Biju grows nine traditional varieties of 
paddy that have a longer harvest duration 
of 130-150 days. These include scented 
varieties such as Chandan Baas, Tulsi Baas, 
Kalkati and Baas Patri; and the unscented 
Saputri, Garrakanthi, Ranki, Gelei Kanthi, Hi-
rakani, Kulia and Darli. Chandan Baas is his 
favourite. "It bears more than 200 seeds in 
one panicle. Germination of tillers per plant 
is also high—40 in good soil conditions."

Biju began cultivating Chandan Baas 
20 years ago, using seeds he collected 
from a farmer in Patdarha village in Suna-
beda. Having seen his father and grandfa-
ther also grow traditional paddy varieties, 
he knows how to treat them. Since then, he 
has collected seeds of 11 traditional paddy 
varieties from farmers in nearby as well as 
distant villages. On an average, he grows 
6,000 kg of paddy along with other cereals 
and pulses.

Since Biju cannot grow all the varieties 
on his land, he encourages others in the 
region to do the same. Tuna Chhatria of 
neighbouring Junapen village, who has 
started growing some traditional varieties 
after being encouraged by Biju, says "I have 
reserved my best lowland for Tulsi Baas, 
that provides about 3,000 kg of paddy 
per 0.6 ha. It is sufficient for my family's 
consumption." Tuna is, however, reluctant to 
grow more as it does not command a de-
cent price at mandis despite being organic, 
and fetch the same minimum support price 
(MSP) as high-yielding varieties. Farmers 
often end up selling these grains to inter-
mediaries at prices lower than MSP.

Biju himself earned R70,000 for 4,000 
kg of his paddy last year, as against the 
R75,000 he would have through MSP. "It 
is true that farmers looking to rake in more 
profits would prefer high-yielding varieties. 
But I tell them to go for traditional varieties 
at least for consumption, so that they are 
not lost," he says. 

A farmer in 
Nuapada district of 

Odisha strives to 
preserve traditional 
paddy varieties to  

maintain food 
legacy 

AJIT PANDA
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In a bid to curb new waves of COVID-19,  
European nations are targeting their 
unvaccinated population. Austria on November 
15 imposed a lockdown on citizens who 
have not got a single shot against the virus. 
A week later, on November 22, Belgium, 
Germany, Greece Slovakia and Latvia followed 
suit by banning unvaccinated people from 
crowded public places such as restaurants 
and concerts.  Meanwhile,  Denmark, Ireland 
and Sweden mandated carrying of COVID-19 
passes to prove status of vaccination. 

A woman in British Columbia, Canada 
became the world's first patient of climate 
change, reports said on November 8. The 
doctor who treated her said that the symptoms 
of the woman, who was in her 70s and was 
experiencing asthma and chronic dehydration, 
was likely feeling the side-effects of the record 
heatwave that hit Canada in June this year. 

Russia on November 15 conducted  a first-
of-its-kind space missile test, destroying one 
of its own satellites in the low-Earth orbit. The 
destruction created a cloud of debris that has 
been floating on the path of the International 
Space Station, risking the lives of seven 
astronauts onboard. Other countries in the 
global space race, including the US, criticised 
Russia's test as a reckless move, as the 
thousands of floating debris could threaten all 
existing and new missions for several years. 

Sri Lanka on November 21 lifted its ban 
on all agrochemcials such as herbicides 
and pesticides, thus abandoning its goal of 
becoming the world's first organic farming 
nation. The government was forced to reverse 
the ban due to a rising economic crisis in the 
country, triggering shortage of food, oil and 
other essential commodities, the secretary of 
the agriculture ministry said. 

GLOBALBITS INDIABITS

Over 49 crows died on November 20-22 near a municipal dump yard in Sambhar 
block of Rajasthan's Jaipur district. The state's animal husbandry department found 
seven other birds, including a pigeon and a goshawk, injured.  Seven cranes also died 
at the Kaparda pond in Jodhpur on November 20; they had H1N1 bird flu. 

Over 40 people died and 2.4 million 
affected by floods that hit Chittoor, Kadapa, 
Ananthapuramu and Nellore districts 
of Andhra Pradesh in the third week of 
November. Heavy rains destroyed over 
1,549 houses in the state and forced 
closure of the temple town of Tirupati. The 
state government announced a R5 lakh 
compensation for each of the victims. 

Arunachal Pradesh on November 14 
became the first state to adopt a formal declaration for "climate resilient development".  
The declaration lists 75 strategies under five sectors—environment, forest and climate 
change, health and well-being of all, sustainable and adaptive living, livelihoods and 
opportunities, and evidence generation and collaborative action.

The Union environment ministry on November 22 rejected the Kerala government's 
request to declare wild boar as vermin and allow people to cull the animal, which 
enters farms and damage crops. The ministry said permitting citizens to hunt boar will 
encourage harmful practices.

So far... HIGH 
COURTS

176
SUPREME 
COURT

113
NATIONAL 

GREEN 
TRIBUNAL

431
Number of cases on 
environment and development 
tracked from January 1 to  
November 16, 2021

FOR DETAILED VERDICTS, SCAN

NATIONAL GREEN  TRIBUNAL 
n The National Green Tribunal  
(NGT) directed Eastern Railway and 
the West Bengal Pollution Control 
Board to ensure compliance of 
green norms at Howrah and Sealdah 
stations. The case was against 
dumping of waste and groundwater 
extraction at the stations.

n NGT stayed the construction 
of the Palamuru Ranga Reddy 
lift irrigation scheme planned by 
Telangana on the Krishna river as 
it has no environmental clearance. 
Construction may resume once 
clearance is obtained. 

SUPREME COURT
n The apex court stayed a plan to 
fell 11,000 trees along the Delhi-
Dehradun Expressway, and has asked 
NGT to take up the case again and 
decide the validity of the plan. The 
tribunal had in October refused to 
interfere in the matter. 

HIGH COURT
n While hearing a case on the 
conditions of Chennai's roads, 
Madras High Court reprimanded the 
municipal corporation for not taking 
measures against floods. The court 
warned of suo motu proceedings if 
action is not taken soon.

IN COURT 

By Susan Chacko and Dakshiani Palicha

SNIPPETS\Digest
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COLUMN/IN DEFENCE

THE RECENTLY concluded 26th session of the 
Conference of the Parties (cop26) to the UN 
Framework Convention on Climate Change in 

Glasgow, Scotland, proved to be a success from India’s 
standpoint. India emerged on the world stage as a 
global power walking the talk on combating climate 
change, voicing concerns of the developing world and 
leading international initiatives to drive change in 
building an environmentally sustainable world.   

Delivering the National Statement at the cop26 
Summit in Glasgow, Prime Minister Narendra Modi 
reminded the world that despite being home to 17 per 
cent of the world's population, India has been 
responsible for only 5 per cent of the global emissions. 
From the cop26 stage, the prime minister announced 
India’s commitment to “Panchamrit”:
l India will bring its non-fossil energy capacity to  

500 GW by 2030
l India will bring its economy's carbon intensity 

down to 45 per cent by 2030
l India will fulfil 50 per cent of its energy requirement 

through renewable energy by 2030
l India will reduce 1 billion tonnes of carbon emissions 

from the total projected emissions by 2030
l India will achieve net-zero by 2070

While India did its bit, the country also reminded 
the Global North of its unfulfilled commitments. India 
told the world that while we all are raising our 
ambitions on climate action, the world’s ambitions on 
climate finance cannot remain the same as they were 
at the time of the Paris Agreement. During his 
address at the World Leaders Summit, the prime 
minister said, “India expects developed countries to 
provide climate finance of $1 trillion at the earliest.”

He also launched the Infrastructure for Resilient 
Island States (iris), which will work to achieve 
sustainable development through a systematic 
approach to promote resilient, sustainable and 
inclusive infrastructure in Small Island Developing 
States. A major boost for India-initiated International 
Solar Alliance (isa) came when US Special 
Presidential Envoy for Climate John Kerry announced 
at cop26 that the US has joined the isa as a member 
country. The membership of isa thus rose to 101.

India also launched the Green Grids 
Initiative-One Sun One World One Grid (ggi-
osowog) along with the UK. ggi-osowog will 
bring technical, financial and research 
cooperation to help facilitate cross-border 

renewable energy transfer projects, which will 
provide osowog its global infrastructure.

cop26 was successful in alerting the 
world to climate crisis and securing 

commitments from all towards “keeping 1.5 
degrees alive” and accelerated action towards 

mid-century global net zero.  
For the first time, developing countries have 

been able to bring in a language that “notes with 
deep regret” the failure of developed countries to 
deliver the promised climate finance.

India made strong interventions throughout 
regarding climate finance in cop26, including making 
written submissions and securing support from 
developing countries. As a result the standing 
committee in finance has been mandated by cop to 

India’s successes at COP26
Collaborative, not competitive, approach can save our planet

BHUPENDER YADAV
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work towards definitions of climate finance, so that  
the wide range of numbers in climate finance can  
be resolved.

Under the Paris Agreement, we need a new 
collective quantified goal (ncqg). A structured process 
through a work programme has been launched for 
working on the ncqg that will complete its work by 
2024. The work programme will consider the needs of 
developing countries, call for submissions from parties 
and experts, undertake technical work and then give its 
recommendations. This is a big step forward towards 
forcing the hand of developed countries to realise that 
there has to be a ncqg by 2025, and this goal must come 
through a structured process under cop.

India and other developing countries were also 
successful in keeping the agenda of long-term finance 
under the convention alive till the year 2027, while 
developed countries wanted to end this agenda under 
the convention.  India was supportive of the enhanced 
transparency framework but remained firm that there 
must be assured and adequate 
climate finance provision for 
fulfilling enhanced reporting needs.

India was successful in getting 
language inserted regarding 
support from gef (Global 
Environment Facility) to developing 
countries for etf (Enhanced 
Transparency Framework).

On markets, Article 6 has been 
finally resolved in a balanced manner that takes into 
account the concerns of developing countries. Article 6 
of the Paris Agreement provides for market and non-
market approaches in achieving Nationally 
Determined Contributions (ndcs). 

Parties in Glasgow finally adopted the long 
pending Article 6 rulebook. There are always 
compromises in negotiations, but India, along with 
other developing countries, managed to convince 
developed countries to agree for a transition of pre-
2020 projects/activities, and units from the Clean 
Development Mechanism under the Kyoto Protocol. 
We were firm on our position to help our private sector 
that has invested in reduction of emissions and 
generated Certified Emission Reductions under the 
Clean Development Mechanism (cdm) and ensured 
that the private sectors’ trust in the unfccc processes 
is not diluted. The Article 6 market mechanisms will 
play a crucial role in driving investments from private 
and public enterprises into India and help us achieve 
our mitigation and adaptation targets. Most countries 

have mentioned the use of such markets for achieving 
their ndc targets.

Under Article 6.2, India set the terms for 
accounting of units outside the ndc. Our call for 
countries to have flexibility in defining what is inside 
and outside our country’s ndc was accepted, and 
corresponding adjustments based on the authorisation 
of projects helps us, as it gives us additional flexibility 
while maintaining the quality of units. The nationally 
determined nature of accounting remains and that is a 
positive outcome for India. 

In addition, the countries are strongly encouraged 
to commit to contribute resources for adaptation and 
to cancel Internationally Transferred Mitigation 
Outcomes to deliver an overall mitigation in global 
emissions. These measures will further help achieve 
emission reductions globally. 

Under Article 6.4, we were able to secure the 
transition of cdm projects, activities and units. Further, 
we also negotiated strongly to have these top-down 

markets aligned firmly with the 
principles of common but 
differentiated responsibilities and 
equity. Under Article 6.8, the 
adoption of work programme for non-
market approaches will help 
developing countries in relation to, 
inter alia, mitigation, adaptation, 
finance, technology development and 
transfer, and capacity-building. The 

conclusion of Article 6 lays the ground for participation 
of private sector in the new carbon markets that will 
emerge under the Paris Agreement.

On adaptation, a two-year work programme has 
been launched on the global goal, which was a big 
demand of developing countries.

Collaborative, not competitive, approach alone can 
save our planet. Time for blame game has long ended. 
And that is why India upped its commitment to the 
cause of saving the planet before demanding others to 
do their bit. On the whole, cop26 has had a positive 
outcome. Countries, as part of the Glasgow Climate 
Pact, have also agreed to meet next year in Cairo, the 
capital city of Egypt, to discuss further carbon cuts so 
that the goal to limit warming to 1.5oC can be reached. 
India looks forward to working with the world in 
finding sustainable and equitable solutions.  DTE 

 

@down2earthindia
(The Writer is Union Cabinet Minister for 

Environment, Forest and Climate Change; and Labour 
& Employment, Government of India)           

Time for blame game 
has long ended. And 

that is why India upped 
its commitment to the 
cause of saving the 

planet before 
demanding others to do 

their bit
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POLAVARAM DAM

“FROM HEAVEN 
TO HELL”
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Under the serene backwaters of the Godavari are 72 villages 
of Andhra Pradesh that got submerged, some completely, this  
June because of the under-construction Polavaram dam. 
SHAGUN KAPIL visited some of these villages in East and West 
Godavari districts as well as seven rehabilitation colonies, and 
found serious flaws with the resettlement process that has 
caused agony to countless families

Photographs by VIKAS CHOUDHARY 
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DAM /REHABILITATION

The  
road that 
connects 

Dandagiri village 
to other villages 
got flooded  for 

the first time 
this monsoon  

because of the 
construction of 
the Polavaram 

dam. The two 
fishing boats 

are parked on 
paddy fields. The 

residents have 
been relocated in 
colonies that are 
over 30 km away

PARTIALLY damaged 
statue of former 
Andhra Pradesh 
chief minister Y S 
Rajasekhara Red-
dy stands in a pile 
of rubble. The  

dilapidated houses around it still 
contain furniture and utensils— 
reminders of a thriving past life. 

The road to Dandangi village in 
East Godavari district of Andhra 
Pradesh would lead to paddy, maize 
and cotton fields. Till June. Now it 
just abruptly disappears into the 
backwaters, created by the coffer-
dam built last year for the construc-
tion of the Polavaram dam on the 
Godavari. A cofferdam is a tempo-
rary water-tight enclosure built to 
expose the bed of a waterbody for 
the construction of a permanent 
structure and causes water to spill 
along the river bank on either sides.

An hour-long boat ride along the 
length of the river through the 
backwaters, and crossing one sub-
merged village after another, leads 

to two parked tourist boats com-
pletely cut-off from the mainland.

The boats house five families 
left after the village was evacuated. 
“Can you see the half-submerged 
houses by the bank? That was  
our village,” says 45-year-old Pola-
ma Kundu, a resident of the now 
evacuated Devipatnam village in 
East Godavari. It had over 1,300 
families, many of whom were en-
gaged in fishing.

In mid-2020, most of the fami-
lies were allocated houses in re-
habilitation colonies in the 
district, but none of them shifted 
because the colonies were too far 
from the river, some as much as 
60 km. In May this year, the dis-
trict administration ordered im-
mediate evacuation over fears 
that the village would get sub-
merged during the monsoon.

Right enough, in June, Devipat-
nam and 71 other villages drowned. 
“We are among the 200 families 
who were not allocated a house. 
While most of the homeless families 

are now living on rent in other vil-
lages, we had to stay back. We have 
nowhere to go,” says Kundu. The 
five families living on the two boats 
claim they have been promised 
houses in colonies that are yet to be 
constructed. Meanwhile, they are 
surviving off the compensation 
money they received, while waiting 
for the water to recede to return to 
the village. Even then, they will be 
left without any civic amenities, be-
cause the rehabilitation process is 
complete on paper.

The Polavaram irrigation pro-
ject, set to be operationalised by 
April 2022, will displace the largest 
number of people in India’s history 
of such projects (see 'Unprecedent-
ed', p17). Once completed, it will up-
root 106,006 families across 222 
villages in Andhra Pradesh. The 
backwaters might also displace 
3,337 families in Odisha and 
Chhattisgarh. “For every five acres 
(2.02 hectares) that will be irrigat-
ed by the project, one tribal family 
will be displaced,” says E A S Sar-

A
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ma, former power secretary, who 
has been tracking the project.

While a little over 6,000 families 
have been relocated so far, the  
modus operandi till now clearly 
foreshadows a humanitarian crisis.

AT A SNAIL’S PACE
Almost 80 per cent of the construc-
tion work of the dam is complete, yet 
only 20 per cent of families have 
been resettled so far, says S Jhansi 
Lakshmi, Andhra Pradesh state 
president of Rythu Kuli Sangha, a 
non-profit working for the displaced.

As per the project’s blueprint, 
the rehabilitation process will be 
carried out in two phases. The first 
phase that includes villages in low-
lying areas (41 metres or less from 
sea level) is almost complete, says O 
Anand, rehabilitation and resettle-
ment officer of the dam project.

The government numbers, 
though, suggest otherwise. There 
are 17,109 project-related displaced 
families, of which only 6,452 have 
been allotted houses in resettle-
ment colonies as of November 18, 
2021. This means almost six out of 
every 10 families displaced in the 
first phase are still homeless. Land  
acquisition is underway for the 236 
habitations that need to be reset-
tled under the second phase.

The official reports also suggest 
that the families will be shifted to 
213 rehabilitation and resettlement 
colonies, but only 26 were ready as 
on November 18. Down to Earth vis-
ited seven of these colonies and 
found how arduous life is for the al-
ready displaced families.

BROKEN PROMISES
Bariya Nagaraj narrates with 
moist eyes the events of March 27, 
2021, when he and 71 other fami-
lies were forcefully shifted from 
their home in Agraharam village 

l Total families to be displaced: 106,006
l Families already displaced: 17,000 (approx)
l Families rehabilitated so far: 6,452
l Total rehabilitation colonies to be built: 213
l Rehabilitation colonies completed: 26

UNPRECEDENTED
Polavaram dam will displace the largest number of 
people in India’s history of irrigation projects

Source: Polavaram Project Authority; as of November 18, 2021; figures are only for Andhra 
Pradesh; Map not to scale
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DAM /REHABILITATION

in East Godavari district to a re-
habilitation colony in Indukuru 
village, 30 km away.

“The police came with jcb earth-
mover machines to raze down our 
homes. They asked us to collect our 
belongings and threatened arrest if 
we resisted,” he says. On their way 
out, they disconnected the water 
and electricity supply and disman-
tled the village borewell, so that we 
could not return, he adds. 

The residents feel betrayed by 
the authorities. They allege that 
shortly after the village was identi-
fied for rehabilitation in 2006, they 
had zeroed in on land elsewhere for 
rehabilitation, along with the au-
thorities. “Late last year, the dis-
trict officials came with the police 

and informed us that they had ac-
quired land in Indukuru village 
and that our new houses were 
ready,” says Badram Kunjam, a 
resident. He adds that the colony is 
in a low-lying area that floods dur-
ing monsoon, and that no work is 
available in the vicinity.

LIVELIHOOD THREAT
Most rehabilitated families feel 
they have been alienated from 
their livelihood sources. D Sanga-
ni commutes 60 km everyday to 
catch fish. Before shifting to the 
habilitation colony in Krishnuni-
palem, he could fish in the Goda-
vari near his home Kachuluru 
village, East Godavari district. 
With the compensation money, he 

              The family of Polma 
Kundu has been living 
on this tourist boat since 
June 2021 when the 
Godavari backwaters  
inundated their village. 
While the government had 
evacuated all the families 
from Devipatnam village 
before the rains, Kundu, 
whose family is engaged 
in fishing, says leaving the 
river  for a colony 30-40 km 
inland makes no sense
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purchased a motorbike, a new boat 
and repaid old debts. “But now I 
spend ̀ 100 on petrol which is more 
than what I earn on most days. We 
are definitely headed towards 
more debt,” says Sangani.

There is another peculiar prob-
lem afflicting the fishing communi-
ty. It is difficult to navigate through 
the waters which have submerged 
the villages. The inundation has 
also reduced the fish availability 
from 5-10 kg to 1-2 kg daily. 

“The trees and houses sub-
merged in the water damage our 
nets and jam the boats. It has be-
come difficult to reach the Godavari  
through the artificial backwaters,” 
says Anjneli Surmili from Kondra-
kota village in West Godavari.

In May, the government asked 
him and others to vacate the village 
even though the colony was not 
ready. They were asked to move in-
to rented houses. It has been five 
months and we are still waiting for 
reimbursement of the hefty rents 
we have paid. “I shifted some 28 km 
away and I am paying `3,000 a 
month as rent, which is difficult to 
sustain with my income,” he says.

BLOW TO THE POOR
The displaced villages are notified 
scheduled areas because they have 
a considerable tribal population. Of 
the 106,006 families set to be  
displaced, more than half (56,504) 
belong to the scheduled tribes.

While the compensation plan 

also mandates that the families 
should be allotted agricultural land  
nearby, the reality is sadly  
different. “The farmland allocated 
to me has also been given to at least 
two other displaced families,” says 
sixty-year-old Talur Akamma. A 
team of the National Commission 
for Scheduled Tribes that visited 
some of the rehabilitation colonies 
between August 24 and 28, 2021, 
found that in many places the gov-
ernment had provided community 
land for agriculture, even though 
most families demanded individual 
land rights.

Recognition of their forest rights 
is another major concern among the 
tribal population. While the Sched-
uled Tribes and Other Traditional 
Forest Dwellers (recognition of for-
est rights) Act was enacted in 2006, 
many of the families were identified 
for rehabilitation much earlier. 
Even though they have been reha-
bilitated only recently, local author-
ities had allegedly been delaying 
awarding them forest rights be-
cause of the imminent resettlement. 
Now they are left without a forest or 
land, says Subbaraju Gurugula, a 

A temporary 
school being run 
by the residents  
of rehabilitation 
colony in 
Krishnunipalem.
While all colonies 
should have 21 
common amenities 
such as schools 
and healthcare 
centres, none of 
the seven colonies 
that Down to Earth 
visited had any  
of them
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tribal rights activist.
Chimasankurudu Madakam 

and his younger brother Kannap-
raju Madakam feel cheated by the 
government. They lost their village 
and the adjoining forest in 2015 to a 
tunnel constructed to carry water 
from the dam for irrigation.

“We grew cashew, mangoes, 
and seasonal fruits, in our 1.2 hec-
tares and earn profits of over 
`1,00,000 per year. The adjoining 
forest provided firewood, honey, 
bamboo, wild vegetables, and 
mushrooms,” says Kannapraju. 
Now the brothers are forced to 
work as labourers on other farms. 
They also received just `1.2 lakh 
each as compensation, according to 
the rate before the new Land Ac-
quisition Act was passed in 2013. 
Now, displaced families receive `6-
7 lakh under the Act and an addi-
tional `3 lakh by the state 

government, besides a fully devel-
oped house, says Anand. Families 
with farmlands are also either 
given new land (up to 1 ha) or paid 
2.5 times the value of the land.

FAR FROM FAIR
“The government compensation is a 
joke. We receive one-time payment 
but lose our life and livelihood. How 
are we expected to survive?” asks 
Uppey Prasad Rao, who received 
compensation of `7 lakh for his 0.4 
ha land. He claims he will have to 
spend at least `20 lakh to own a 
similar tract of land around the re-
habilitation colony he now resides 
in at Krishnunipalem.

Additionally, many have not 
even received the full compensation 
amount. Sivaji Bandar, for exam-
ple, led a comfortable life when he 
was suddenly forced to evacuate be-
cause water started to inundate his 

home in West Godavari. “I left the 
village with a pregnant wife, an 
11-year-old son and parents even 
though I had not been allocated a 
house there,” says Bandar, who 
owned a grocery shop in Tekuru 
village. “From owning a house and 
a shop, now I am under a debt of `4 
lakh, living on rent and without a 
livelihood,” he says. Of the 200 fam-
ilies in Tekuru village, only the 50 
tribal families have received com-
pensation till date. “We have sub-
mitted our complaints to the 
mandal revenue officer,” he states.

A MODEL FAILURE
The government began the rehabil-
itation process in 2006, by setting 
up model colonies which were sup-
posed to be the blueprints for the 
subsequent ones. Even 15 years 
later, life is far from settled in these 
model colonies. In one such model 

Chedala 
Lachireddy’s eyes 

swell up as he 
watches a video 

of his village, 
Agraharam, shot 
by Down to Earth 
team when they  
were travelling 

on a boat to visit 
the destroyed 

villages. The 
police evacuated 

Agraharam village 
on March 27 and 
razed the houses 

with a JCB to 
ensure families 
never go back
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colony in Parangasnpadu, residents 
confess they feel short-changed. 
They were promised many ameni-
ties,  including tractors for farming 
and cashew processing factories 
nearby to ensure livelihood oppor-
tunities. “None of these actually 
materialised,” avers K Venkatra-
mana. Water supply remains errat-
ic and some of the houses still do not 
have piped connections.

They also feel that the compen-
sation as per the old land  
acquisition act—`85,000-90,000 
per family) and `1,00,000 per acre 
(0.4 ha) for land—is a pittance. 

The new rehabilitation colonies 
are no better. Under the 2013 reha-
bilitation Act, families should be 
given two-bedroom houses and the 
colonies should provide 21 basic 
amenities starting from street 
lights to schools and healthcare 
centres. “I received `7 lakh in com-

pensation. Of this, ̀ 5 lakh has been 
used up to make the house liveable,” 
says Midian Veraswamy of Talla-
varam colony. He claims his allot-
ted house had leaking walls.

Some residents protest about 
having to travel almost 6 km daily 
for potable water. The toilet pits are 
also poorly constructed. Poor sani-
tation conditions have also led to 
high incidences of dengue here.

Moreover, people in some of the 
colonies have had to pay to get the 
internal roads constructed after 
the contractor fled because of non-
payment of dues by the government.

PRECARIOUS FUTURE
Several people have been left out 
of the rehabilitation process. “Just 
days before surveyors visited our 
village in 2009, my husband suf-
fered a snake bite and we tempo-
rarily shifted to Rajahmundry 

town for treatment. Our papers 
are in order but were never consid-
ered for compensation,” says K Ra-
managara, a washerwoman from 
the now submerged Ramanayya-
peta village.

Another problem that the 
rehabilitation packages have fund-
amentally failed to address is that 
for most tribal families, the 
Godavari and the forests were an 
integral part of their everyday life, 
cultures and traditions. This point 
was also observed by the National 
Commission for Scheduled Tribes 
team that visited some of the 
colonies earlier this year. The team 
found that none of the colonies  
were conceptualised with tribal 
traditions and cultures. “Without 
them, living in these colonies is like 
hell,” says Surya Kanta from 
Krishnunipalem. DTE 

               
 @kapil_shagun

Sachiveni 
Sangani, who 
used to do fishing 
with her husband 
in Kachuluru 
village, has been 
shifted to the 
rehabilitation colony 
in Krishnunipalem, 
some 70 km away. 
Now, her husband 
travels 60 km a day 
to reach the nearest 
river bank to catch 
fish. She says her 
husband's daily 
travelling cost is 
more than what they 
earn on most days
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AGRICULTURE/FARMERS' PROTEST

Yes, says Prime Minister
After a year of 

farmers’ protests, 
the government 

will repeal the 
three farm laws

SHAGUN KAPIL 
NEW DELHI

ON NOVEMBER 19, Prime  
Minister Narendra Modi 
announced that the Centre 

will repeal the three controversial 
farm laws that were passed in 
Parliament in September 2020. 
The Modi government, before the 
announcement, had maintained a 
confrontational stance claiming 
that the farmer groups at the helm 
of the protest did not represent the 
“real” farmers.

“Despite our best intention to 

support our farmers, especially 
the small farmers, we could not 
take them into confidence,” he 
said in an address to the country 
on the occasion of Gurupurab, the 
birth of the first Sikh Guru, Guru 
Nanak. “We offered to amend the 
laws, even put them on hold for 
two years...but it is time for a new 
beginning. Let us not blame 
anyone,” he said. 

While announcing that the 
laws will be repealed in the up- P
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coming winter session, he spoke 
about setting up a committee with 
officials from the Centre and 
states, along with farmers and 
agricultural experts as members. 
The committee, keeping in mind 
the future of farmers, will make 
decisions on the zero-budget natu-
ral farming, encourage a scientific 
shift in the crop pattern and make 
minimum support price (msp) 
more effective and transparent. 

He also urged farmers to leave 
the protest sites and return home. 
Farmer groups, though, want 
more. Till the time the magazine 
went to print, farmer groups had 
not called off the November 29 

march to Parliament to mark the 
protest anniversary. 

The Samyukta Kisan Morcha 
(skm) that represents more than 
40 farmers’ unions said they will 
wait for the announcement to 
take effect through “due parliame- 
ntary procedures”. Their reaction 
suggests that demonstrations at 
different protest sites along 
Delhi’s border will continue, at 
least till the winter session of 
Parliament. “We will wait for the 
day when farm laws will be 
repealed in Parliament,” tweeted 
farmer leader Rakesh Tikait.

skm also reminded the 
government that their demand for 
a statutory guarantee to msp and 
withdrawal of the Electricity 
Amendment Bill is still pending.

Kavitha Kuruganti of non-
profit Alliance for Sustainable 
and Holistic Agriculture says 
there are many pending issues 
that even the Prime Minister is 
aware of. “Let us hope the 
government realises that after 
acceding to this (demand of 
repealing farm laws), it will be 
foolish if they will hold back on 
other things,” she adds. 

This is the second time in his 
seven-year incumbency that Modi 
rolled back laws concerning farm-
ers and farming. In August 2015, 
he had to declare in his regular 
radio show Mann Ki Baat the bur-
ial of the amendments to the 
Right to Fair Compensation and 
Transparency in Land Acquisi-
tion, Rehabilitation and Resettle-

ment Act, 2013, aimed at making 
farmland acquisition by private 
companies easier. Like in the case 
of the current farm laws, these 
amendments to the land acquisi-
tion law were also preceded by 
massive protests by farmers and 
political parties. Like then, even 
this time the decision to roll back 
approved laws comes before cru-
cial state elections.

R Ramakumar, professor, 
Centre for Study of Developing 
Economies, Tata Institute of 
Social Sciences, Mumbai, calls 
the development historic. “The 
Centre had tried to break, divide, 
buy out, demean, denigrate, 
demonise and shame the 
movement by multiple means. 
That the movement survived 
these efforts is by itself salutary,” 
he says. The movement has also 
helped positively politicise the 
demands of the farming commu- 
nity in policy making. “It also 
gives a boost to effects to galvanise 
and mobilise political support for 
causes of the peasantry in the 
near future,” Ramakumar adds.

Sukhpal Singh, professor, 
Centre for Management in Agri- 
culture at the Indian Institute of 
Management, Ahmedabad, says  
the government may accede to the 
farmers' demand for msp. “But in 
the law, it should be made clear  
who is responsible for implemen- 
ting msp. It is a promise made by 
the government. The legal binding 
should not be on the private sector 
to buy the produce at msp. In case 
farmers are paid a lower price, 
they should be compensated by 
the government,” Singh says. He 
suggests farmers should agree for 
the proposed committee  announ- 
ced by Modi and use it to voice 
their concerns. DTE 

@down2earthindia

Farmer groups 
have welcomed the 
Centre's decision   
to repeal the three 
farm laws, but they 
have not ended  
their protests

THIS IS THE SECOND TIME 
IN HIS SEVEN-YEAR 

INCUMBENCY THAT MODI 
ROLLED BACK LAWS 

CONCERNING FARMERS 
AND FARMING 
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Bitter 
sweet 

Petha production in Agra leaves 
behind waste and pollution. The 

city must develop strategies to 
reduce their impact

   KULDEEP CHOUDHARY AND  
SUBHASISH PARIDA, AGRA

WORLD OVER, Agra is 
known as the city of the 
Taj Mahal. But for food 

lovers, it is also the destination for 
a unique sweet—petha, a soft, 
translucent candy made from ash 
gourd or winter melon (Benincasa 
hispida). The recipe of Agra ka  
petha (Agra’s petha) is believed to 
have slipped out of the royal  
kitchen of Mughal emperor Shah 
Jahan. Over the years, its popu-
larity has given rise to a full-
fledged industry in this historical 
city, located on the banks of the 
Yamuna in Uttar Pradesh.

Until 2013, there were over 700 
big and small units manufactur-

ing the sweet, according to the Pe-
tha Association of Agra. Resear- 
chers from the Sharda University 
in Greater Noida, Uttar Pradesh, 
estimate that the number could be 
higher at around 1,500—several 
units are not registered with the 
Agra Municipal Corporation and 
hence remain unnoticed. 

The number of petha-making 
units has, however, dwindled fol-
lowing the outbreak of the covid-19 
pandemic. In April 2021, Delhi-
based non-profit Centre for Sci-
ence and Environment (cse) 
conducted a survey of Agra and 
found that multiple lockdowns and 
economic losses over the past two 

years have left only 130 units in 
the city. While their decline de-
notes a cultural loss for Agra, the 
study also highlights a grimy pic-
ture of the petha industry.

Though regarded as the purest 
form of sweet by the local resi-
dents, given that its primary in-
gredients are just fruit, sugar and 
water, petha leaves behind a pleth-
ora of waste for disposal and also 
causes pollution. Agra cannot aim 
to eliminate its waste and protect 
its residents and the monument 
without looking for sustainable 
ways to deal with mounting petha 
waste, warns the cse study. 

Broadly, petha waste can be 

WASTE/GOVERNANCE

Despite efforts to shift 
polluting industries away 

from the area around  
the Taj Mahal, several  

petha workers operate 
near the monument
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categorised into raw waste, which 
includes the peels and pulp of the 
ash gourd, and the petha that is 
left unconsumed or has reached 
the end of its shelf-life. While the 
second category forms a meagre 
portion of petha waste, as the 
sweet is usually made to demand, 
some 60 per cent of the fruit is 
wasted during manufacturing. cse 
researchers estimate that petha 
waste accounts for two-thirds of 
the sweet produced every day.

In 2021, when merely 7 per 
cent of the units were functional, 
they generated 11.36 tonnes per 
day (tpd) of petha waste, which was 
3-4 per cent of the 796.3 tpd of  

municipal solid waste that the city 
generated on an average. 

Of the four zones managed by 
the Agra Municipal Corporation, 
Hariparvat zone did not have any 
petha-making units at the time of 
the survey by cse researchers and 
Lohamandi had 25. Chhatta and 
Tajganj zones, which are in close 
proximity to the monument and 
are densely populated, together 
hosted the maximum 105 units. 
Chhatta, which is home to maxi-
mum number of units, produced 
17.28 tpd of petha and generated 
11.36 tpd of waste, followed by Lo-
hamandi and Tajganj (see 'Too 
close for comfort', p27).

Such high amounts of waste 
call for implementation of proper 
disposal mechanisms by both the 
manufacturing units and the Agra 
Municipal Corporation, which is 
largely insufficient. 

DISORDERLY DUMPING
The irregularity of services by the 
Agra Municipal Corporation to 
collect the waste has led to an ac-
cumulation of raw petha waste at 
most units. Some 38 per cent of the 
units openly dump the waste on 
the streets or in dhalaos (three-
walled structures used for waste 
collection), shows the cse study.  
"Such unauthorised dumping of 
petha waste leads to a foul smell in 
the area and attracts disease-
borne vectors that infect  nearby 
residents," says K K Pandey, pro-
ject manager at the corporation's 
Swachh Bharat Mission unit. 
Wherever the municipal corpora-
tion does collect the waste, it is 
mixed with other non-biodegrada-
ble waste from across the city and 
dumped in landfills. 

Some petha-making units sim-
ply dump the raw petha waste in 
drains crisscrossing the city. "I 
have been living here for over four 
decades and have gotten used to 
the foul smell of rotten petha waste 
that chokes the drains and makes 
them a breeding ground for mos-
quitos," says Navratan Singh, a 
resident of Noori Gate Road in 
Chhatta zone.

Only a few units hand over the 
petha waste to gaushalas or cattle 
farms in the city to be used as live-
stock feed, notes the study. Ash 
gourd is nutritious and hence is a 
good addition to cattle feed. Since 
petha waste is biodegradable, it 
can also be repurposed as com-
post. In the absence of a formal 
supply chain from petha-making 
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units to farms, this practice re-
mains somewhat disorganised.

PERSISTENT POLLUTERS
The other concern for the Agra 
Municipal Corporation is the air 
pollution caused by the petha mak-
ers. Making petha entails boiling 
of water, and coal is invariably the 
preferred fuel for most units. Sci-
ence has already established that 
emissions from the burning of coal 
or coke in industries and other fos-
sil fuel sources such as diesel-
based generators or vehicles are 
discolouring the Taj Mahal's bril-
liant white facade. Despite the es-
tablishment of a 10,400 sq km 

around the monument as the Taj 
Trapezium Zone, within which 
emissions are supposedly strictly 
controlled, there has been a 
marked deterioration in the Taj's 
condition over the last few years. 

Through multiple orders span-
ning nearly two decades, the Su-
preme Court has ordered the Agra 
Municipal Corporation to prohibit 
operations of polluting industries 
near the Taj Mahal and facilitate 
their shift to cleaner fuels such as 
liquefied petroleum gas and com-
pressed natural gas.

However, in lieu of providing 
measures to adopt cleaner fuels, 
the corporation in 2012 proposed 

to shift the petha units to Kalindi 
Vihar, which is 11 km from the 
main city. Although some units 
did make this shift, most of them 
could not sustain their businesses 
there as water in the region was 
much harder and turbid than suit-
able for the petha-making process. 
The units were forced to buy water 
from the city, which was not sus-
tainable. Hence they either relo-
cated or shut down operations.

"The petha business has been 
severely affected by the ban on 
coal, relocation order of the units 
and now due to the covid-19 pan-
demic. Some 70-80 per cent of pe-
tha units have either shut down or 

WASTE/GOVERNANCE

With irregular pick-up by the municipal corporation, raw petha waste is often dumped openly, attracting disease-laden vectors
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shifted out of the city," says Rajeev 
Goyal, owner of Ujjawal Petha 
Store in Chhatta zone. 

With the decline in covid-19 
cases, more petha makers are ex-
pected to resume business. They 
are mostly setting up their units 
around the monument for ease of 
business and to maximise profits. 
This may exacerbate the problems 
of waste generation and air pollu-
tion. The cse study lists out meas-
ures the corporation can take to 
holistically tackle the concerns.

TIME TO STREAMLINE
The Agra Municipal Corporation 
must tackle the environmental im-
pacts of petha making on multiple 
fronts. First, it must move forward 

with its relocation scheme by ensur-
ing that all units move to the desig-
nated area in Kalindi Vihar. It can 
achieve this by providing basic  
facilities such as high-quality water 
and electricity at these locations. 

In the meantime, the corpora-
tion must formally register all  
petha units that open in the city. 
Currently, there is no database of 
petha makers with the authorities, 
and so they must initiate an  
area-level drive to ensure all petha- 
making units currently open  
are registered, pay taxes and re-
ceive the trade license certificate. 
Supervisors should thoroughly in-
spect their respective area to iden-
tify new petha makers expected to 
come up soon, and repeat the regis-

tration process with these as well. 
The municipal corporation can 

also geo-tag the locations of exist-
ing units to facilitate ease in moni-
toring and to find new units that 
may spring up unnoticed. 

cse's analysis also shows that  
the petha makers are by default 
bulk waste generators, defined  
under the Solid Waste Manage-
ment Rules, 2016, as undertakings 
"having an average waste genera-
tion rate exceeding 100 kg [0.1 
tonne] per day". Hence, as like other 
bulk waste generators, petha  
makers should be held responsible 
for managing their waste on their 
own. In  the absence of a mecha-
nism for processing waste on-site, 
they may sign an agreement with 
the corporation or authorised enti-
ties for collection, transportation 
and treatment of petha waste in a 
sustainable manner. 

Fourth, the practice followed by 
a few units of transporting waste to 
cattle farms can be formalised. 
Agra has 300 cattle sheds and 24 
cattle farms—the latter alone can 
use up to 25.68 tpd of petha waste, 
the study says, which is much high-
er than the current rate of 17.8 tpd. 
This makes this supply chain a sus-
tainable, long-term solution.  

However, if this mechanism 
does not work for all units, process-
ing the waste through decentral-
ised composting or bio-methanation 
could be the next-best possible op-
tion. The Agra Municipal Corpora-
tion should ensure that petha 
makers have a captive facility for 
bio-methanation to process the 
waste within their units. Biogas 
produced from the waste could be 
used by the petha makers as an al-
ternative to coal. This way, the 
waste could actually be a source of 
clean fuel.   DTE     

   @down2earthindia

Source: Agra: Roadmap for a Zero Waste City, Centre for Science and Environment
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TOO CLOSE FOR COMFORT
A majority of the 130 petha making units in Agra are in Chhatta 
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AEDES 
THE  

MENACE
The latest outbreaks of Zika fever in 
India indicate that mosquito-borne 
diseases are fast spreading to new 
populations and regions. They are 

also no longer restricted to the 
monsoon season. Aedes mosquitoes 
that are responsible for transmitting a 

range of diseases are particularly 
becoming invasive in a rapidly 

warming world. An analysis by VIVEK 
MISHRA and VIBHA VARSHNEY in 
Delhi with NEETU SINGH in Kanpur, 

Uttar Pradesh

COVER STORY/VECTOR-BORNE DISEASES
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O
N NOVEMBER 17, Anita 
Shrivastava gave birth to a 
girl at Kashiram Hospital 
in Kanpur, Uttar Pradesh. 
“I was quite relieved when 

the doctor said the girl was healthy. The 
past three weeks have been extremely 
stressful,” she says. The reason for her 
anxiety is Zika virus. On October 30, 
Shrivastava, 32, was diagnosed with the 
infection that causes mild symptoms 
like fever, fatigue, headache and rashes. 
The virus, which primarily spreads 
through infected mosquitoes, rarely 
causes death, but can be passed from an 
expectant mother to her foetus and  
cause birth defects like microcephaly  (a 
condition where a baby’s head is much 
smaller than expected) and other severe 
congenital brain defects. 

A day after the birth, a state govern-
ment medical response team under  
paediatrician Raj Bahadur, reached Shriv-
astava’s home to check on the child and 
said she looked fine. “Physically, nothing 

seems wrong with the girl, but we will 
have to wait to be certain,” Bahadur says. 

The first case of Zika was reported 
from Kanpur on October 23, and till No-
vember 23, the state had reported 146 
confirmed cases, including nine pregnant 
women. All the cases have been reported 
from a few clusters in Kanpur (138 cases), 
Lucknow (six), Unnao and Kannauj (one 
each). In Kanpur,  all the cases have been 
reported in and around Jajmau, an indus-
trial area with a large number of leather 
tanneries. Shrivastava, too, lives in Ti-
waripur locality of Jajmau. Saket Sharma, 
Nisha Pal, Sanjay Sharma, all living a few 
houses away from Shrivastava’s residence, 
have been diagnosed with Zika.

Mushtaq Ali, master warrant officer at 
the Air Force Station in the same area, 
was the first confirmed Zika case in Uttar 
Pradesh. The health department annou- 
nced the case a day after the National In-
stitute of Virology, Pune, confirmed Ali’s 
test result on October 22. “Since I am with 
the Indian Air Force, my blood sample is 

Though children 
born to ZIka-infected 
mothers often have 

underdeveloped skulls, 
Anita Shrivastava of 
Kanpur was glad to 

deliver a health baby 
despite the infection
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periodically tested for over two dozen ail-
ments, including viral infections. This is 
why I got diagnosed,” Ali tells Down To 
Earth (dte). 

The government’s response to Zika  
virus was after a delay of almost 10 days 
from the announcement of the first case. 
On November 1, the state government set 
up a ward for Zika patients at Kashiram 
Hospital and constituted teams of the  
civic and health departments to detect 
Zika larvae around the Air Force Station. 
On November 9, a press release by the 
Kanpur administration announced that 
the government had collected some 3,960 
samples to test for Zika. “Not once have I 
seen a fogging machine in our area in the 
past two years,” says Nisha Pal. “Even 
earlier, when they did undertake fogging 
operations, the machines barely emitted 
smoke,” she adds. “Had the government 
conducted fogging operations, the out-
break would never have happened,” says 
Mamata Singh, the asha worker who over-
saw Shrivastava’s delivery.  

Uttar Pradesh is one of three states to 
report Zika cases this year. On July 8, 
Kerala reported the first Zika infection, 
and has had 70 cases so far. The third is 
Maharashtra, with one case reported. 
Earlier, India reported Zika cases twice—
in 2017 (133 cases) and 2018 (290 cases). 

FLURRY OF CASES
The spread of mosquito-borne diseases 
such as Zika to new geographic regions 
and populations is a cause of worry on  
several grounds. First, no specific treat-
ment is available for most such diseases, 
be it Zika fever, dengue or chikungunya. 
Second, their symptoms closely resemble 
covid-19 and other viral infections that 
spread through the bite of insects. This 
might lead to delayed diagnosis or misdi-
agnosis of the disease. Retrospective tes-
ing in Kerala found that before the preg-
nant woman was identified as the first 
case of Zika fever on July 8, some 13 of 19 
staff in the hospital where she was under-
going treatment were also positive for the 

virus. This indicates “cryptic transmis-
sion of zikv [Zika virus] in Kerala state 
since May 2021,” notes who in a statement 
on October 14.

Third, erratic weather patterns due to 
climate change have added an uncertain, 
surprise dimension to the battle against 
mosquitoes, particularly the species of Ae-
des that are the most common carrier of 
infections like Zika, dengue, chikungunya 
and the haemorrhagic yellow fever. Origi-
nally found in tropical and sub-tropical 
regions, Aedes mosquitoes are now pre-
sent on all continents except Antarctica. If 
left unchecked, rare diseases like Zika 
might become endemic to regions that 
have remained unaffected by it. 

ZIKA WAS first isolated from a rhesus monkey in Uganda’s Zika forest in 
1947 and in humans in 1952. Over the next five decades, only 15 cases 
were reported from Africa and Southeast Asia. 

There was a massive spread of this zoonotic disease (infections that 
emerge in animals and jump to humans) in Yap, an island group in the 
Western Pacific, in 2007. The virus then spread to other Pacific Islands 
before reaching Brazil. It then spread rapidly to other parts of Latin 
America, Central America, Mexico and the Caribbean. The virus usually 
causes mild fever, aches, rashes and conjunctivitis. But in 2016, it was 
linked with microcephaly (condition where a baby’s head is much smaller 
than expected) in children born to women who suffered from the infection 
during pregnancy. In Brazil, a total of 2,639 cases of microcephaly were 
reported during the epidemic in 2015-2017.  

Prevalence studies on Zika virus carried out as early as 1952-53 by the 
National Institute of Virology, Pune, showed the presence of antibodies in 
humans in several parts of central and western India.

The Zika virus is spread by Aedes aegypti and Aedes albopictus 
mosquitoes. It can also be transmitted through blood transfusions, sexual 
contact and via exposure to urine. There is no vaccine. 

A nationwide vector surveillance published in 2021 by the Indian 
Council of Medical Research, New Delhi, showed that mosquitoes in three 
of the 6,492 pools assessed were positive for Zika virus. Aedes aegypti 
sampled during the 2018 Zika outbreak in Jaipur, Rajasthan, showed the 
presence of Asian lineage of the virus and not the American lineage that is 
linked to the pandemic.

KNOW YOUR ZIKA
Since 2007, there have been multiple outbreaks of 
Zika virus across the world  
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While India only started reporting Zika cases in 2017,  
dengue and chikungunya have been there for longer, with  
cases rising and falling sporadically 

Viruses spread by Aedes aegypti (dengue, chikungunya and 
Zika) generally rise when India sees extended monsoon
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to 3.2-4.4 per cent per decade by 2050. 
By 2050, 49 per cent of the world’s pop-

ulation will live in places where A aegypti 
and A albopictus are present if greenhouse 
gas emissions continue at the current 
rates. This was explained by researchers 
in Nature Microbiology on March 4, 2019 
using historic data on the distributions of 
these two mosquito species over time in 
Europe and the US.

Under current climate conditions and 
population densities, both mosquito 
species will continue to spread globally 
over the coming decades. A aegypti is 
predicted to spread within its current 
tropical range, but also in new temperate 
areas in the US and China, reaching as 
far north as Chicago and Shanghai, 
respectively. A albopictus is forecast to 
spread widely throughout Europe and 
reach large areas of France and Germany 
over the next 30 years. It would establish 
itself in the northern US and the highlands 
of Latin America and East Africa. The 
researchers point out the importance of 
curbing climate change considering that 
after the next five to 15 years, expansion 
of these mosquito species will be driven by 
changes in climate, temperature and 
urbanisation that create new and 
favourable habitats for them to breed.

Climate change increases the vector 
population too, as mosquitoes are now 
able to breed through the year. For in-
stance, at present most of the predicted 
transmission risk of Zika virus occurs in 
the tropics. A study published in Global 
Change Biology on October 9, 2020, shows 
that if climate change remains unmiti-
gated, as many as 1.3 billion new people 
could be living in areas with temperatures 

With distinct white bands on their 
bodies and legs, Aedes mosqui-
toes are originally found in 

tropical and subtropical parts of the world. 
Though most serious diseases such as 
dengue, chikungunya, yellow fever and 
Zika are transmitted by just two species—
Aedes aegypti and Aedes albopictus—these 
are fast emerging throughout the world as 
a public health threat. 

A aegypti is native to sub-Saharan  
Africa, and in its native environment it 
lives in tree holes and small pools of water 
and bites non-human primates. It is  
believed that these mosquitoes first moved 
to nearby human habitations during 
droughts when the tree holes dried up. 
The mosquitoes then moved out of Africa 
during the transatlantic slave trade. The 
first case of yellow fever was reported  
outside Africa in Yucatan, Central  
America, in 1648. Similarly, A albopictus 
is native to tropical Southeast Asia, where 
it was originally a forest species that fed 
on wild animals. It first spread to the is-
lands in the Indian and Pacific Oceans 
and then during the 1980s extended its 
range across temperate regions in Europe,  
Africa and the Americas. 

While human-made conditions have 
made it easy for the mosquitoes to spread 
over larger areas, global warming has  
further aided in their proliferation as 
warm and wet environments are excellent 
places for mosquitoes to breed. 

A modelling study published in Nature 
Communications on May 1, 2020, shows 
that the world became about 1.5 per cent 
more suitable per decade for the develop-
ment of A aegypti during 1950-2000. It 
predicts that the trend is likely to increase 

A losing battle?
In a warming world, viruses and their mosquito vectors 
are fast acquiring traits to gang up on humans

Human-made 
conditions 

have made it 
easy for the 

mosquitoes to 
spread over 
larger areas. 
They breed 

better in warm 
and wet 

environments, 
and global 

warming has 
created 

conducive 
conditions for 
their spread
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suitable for Zika transmission by 2050. 
Most regions in South and East Asia and 
sub-Saharan Africa could face year-round 
outbreaks of Zika infection (see ‘Constant 
threat’, p36). A mathematical model pub-
lished in Frontiers in Public Health on 
June 12, 2019 indicates that while global 
abundance of A aegypti over the last cen-
tury till now increased by 9.5 per cent, it is 
expected to increase by 20 per cent under 
low carbon emission and 30 per cent under 
high carbon emission scenarios by the end 
of this century.

Breeding behaviour of the mosquitoes 
has also changed. Traditionally, it is be-
lieved that the mosquito species breed in 
clean water, but now studies suggest that 
they can also lay eggs in polluted water. 
Researchers from Tamil Nadu looked at 
the water quality of A aegypti mosquitoes’ 
breeding sites. Of the 16 types of breeding 
sites studied, they found that seven con-
tained slightly polluted water. This was 
published in the Indian Journal of Science 
and Technology on May 7, 2020. In Sri 
Lanka, researchers spotted A aegypti in 

drains. In their study published in Inter-
national Journal of Tropical Insect Science 
in December 2019, they concluded that 
constant exposure to insecticides during 
vector control campaigns have probably 
compelled the mosquito to adapt to new 
ecological niches.

There is also evidence that Aedes 
mosquitoes can breed in brackish water. 
Researchers from Sri Lanka reported in 
2011 in the journal plos Neglected Tropical 
Diseases that both A aegypti and A 
albopictus lay eggs and their larvae 
survive to emerge as adults in brackish 
water in discarded plastic and glass 
containers, abandoned fishing boats and 
unused wells in coastal peri-urban 
environment.

Several other factors are also responsi-
ble for the increasing menace caused by 
these mosquitoes. This includes environ-
mental cues such as light pollution. While 
A aegypti typically bites people during the 
day (early morning to afternoon), artificial 
lights have increased their feeding period 
and consequently their ability to spread 

The Uttar Pradesh 
government set up a 
ward for Zika patients 

at Kashiram Hospital on 
November 1
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diseases. Researchers from the University 
of Notre Dame, US, reported in the Ameri-
can Journal of Tropical Medicine and  
Hygiene in 2020 that increasing levels of 
light pollution could impact transmission. 
Samuel Rund, a staff scientist in the  
Department of Biological Sciences  
designed an experiment in which he al-
lowed caged mosquitoes to bite his arms 
under controlled conditions: during the 
day, at night and at night in the presence 
of artificial light. He found that the female 
mosquitoes were twice as likely to bite at 
night when they were exposed to artificial 
light. While some 29 per cent of the mos-

quitoes in the control group, not exposed 
to aritficial light, fed at night, altered be-
haviour was noticed among 59 per cent of 
the mosquitoes exposed to artificial light. 

A aegypti has also developed resist-
ance to common insecticide permethrin. A 
study published in plos Genetics on June 
17, 2021, shows that resistant mosquitoes 
have a mutation in a gene that controls a 
cellular channel known to be involved in 
insecticide resistance. It also carried mu-
tations in detoxification genes and cuticle 
protein genes. The cuticle makes up the 
insects’ tough outer shell and can slow the 
insecticide absorption in the body.

Current and projected net changes in population at risk for any transmission 
(one or more months). All values are given in millions; future projections are 
averaged across general circulation models, broken down by year (2050) and 
representative concentration pathway (RCP: 4.5, 8.5), and are given as net 
change from a baseline of 2015 population at risk. Totals are given globally, or 
across all regions except for Latin America and the Caribbean

By 2050, most of South and East 
Asia, sub-Saharan Africa could 
face year-round Zika outbreaks 
due to rise in temperatures 
Number of months

North America (High Income)
163.9 I 195.9 I 213.8

Caribbean
33.8 I 2.2 
2.7

Sub-Saharan Africa (West)
373.8 I 340.4 

341.0

Latin America 
(Tropical)
119.7 I 56.8 
67.0

00 2015  I  00 2050 RCP 4.5
00 2050 RCP 8.5

Latin America 
(Andean)

17.3 I 15.1 
16.0

Latin America 
(Central)

110.8 I 66.1 
76.0

Europe (Western)
42.9 I 106.9 

131.2

Latin America (Southern)
15.1 I 30.8 I 31.9

Sub-Saharan Africa (Southern)
14.3 I 29.4 I 37.3

1 5 93 7 112 6 104 8 12

CONSTANT 
THREAT
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VIRUSES TOO ARE CHANGING 
Climate change has also affected the 
disease carrying capacity of mosquitoes. A 
review paper published in The Lancet on 
October 30, 2021 assessed the influence of 
temperature and rainfall on the capacity of 
the mosquito to spread the disease. The 
researchers overlaid it with human 
population density data to estimate the 
reproductive number (R0; the expected 
number of secondary infections resulting 
from one infection). Their findings show 
that the R0 for all arboviral diseases 
tracked has increased since 1950-54; in 
2020, number of infections transmitted by 

A aegypti was 13 per cent higher than the 
1950-54 baseline years and those spread by 
A albopictus was 7 per cent higher.

Some studies also show that the  
mosquitos are turning into more efficient 
vector. For instance, A aegypti has two  
subspecies: the original African subspecies 
A aegypti formosus and A aegypti aegypti 
that evolved to specialise in biting humans. 
The latter can thus transmit infectious  
diseases among humans more easily. 

A group of researchers led by Louis 
Lambrechts of the Insect-Virus Interac-
tions Unit of Institut Pasteur in France 
tested 14 mosquito colonies developed from 

Source: “Warming temperatures could expose more than 1.3 billion new people to Zika virus risk by 2050", Global Change Biology, October 9, 2020

Asia (Central)
56.5 I 20.3 
24.8

Europe (Central)
0.6 I 52.2 
67.7

Europe (Eastern)
5.0 I 69.5 
91.0

Asia (South)
1,621.9 I 639.2 
644.7

Sub-Saharan Africa 
(Central)
86.1 I 100.2 
106.3

Sub-Saharan Africa (East)
179.8 I 315.3 

344.9

North Africa and 
Middle East
359.6 I 262.9 
275.3

Asia (Southeast)
520.7 I 133.7 

142.5

Asia (High-Income Pacific)
138.1 I −5.8 I −4.2

Asia (East)
1,113.5 I 50.3 
83.8

Australasia
5.3 I 11.4

14.5

Oceania
4.2 I 4.0
4.2
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field samples collected in Asia, Africa and 
the Americas, and found that the African 
mosquitoes were less likely to  
acquire Zika virus in their blood meals. 
Mouse infection experiments showed that 
African subspecies transmitted a smaller 
virus inoculum than the human  
specialist. Genetic differences located on 
the mosquito chromosome 2 are likely the 
cause of the increased susceptibility to 
Zika virus found in A aegypti aegypti  
outside of Africa, they concluded in their 
study published in the journal Science on 
November 20, 2020. 

The virus also affects the behaviour of 
the mosquitoes. Researchers from  
Australia report in the journal Emerging 
Microbes and Infections on April 25, 2018, 
that Zika virus targets A aegypti’s  
neurons and induces changes in its  
behaviour. Zika virus-infected females 
showed significantly increased movement  
compared to uninfected females during 
the egg-laying phase. The team showed a 
spike in the activity of mosquito’s primary 
neurons after infections.

TARGET THE VECTORS 
While curbing climate change seems to be 
a solution to escape the mosquitoes, it may 
not be as easy, researchers point out in 
plos Neglected Tropical Diseases on March 
28, 2019. A aegypti is heat-tolerant and 
the A albopictus is heat-limited. In a 
warming world, year-round transmission 
potential from A aegypti is likely to 
expand, particularly in South Asia and 
sub-Saharan Africa, transmission poten-
tial of A albopictus is likely to decline 
substantially in the tropics as the tropics 
eventually become too hot for it. 

This suggests that while complete 
mitigation of climate change to a pre-
industrial baseline may protect almost a 
billion people from arbovirus range 
expansions, middle-of-the-road mitigation 
could produce the greatest expansion in 
the potential for viral transmission by A 
albopictus. The worrisome part of this is 
mitigating climate change would shift the 

burden of Aedes transmitted viruses from 
higher-income regions back onto the 
tropics, where transmission would have 
otherwise begun to decline due to rising 
temperatures.

Controlling the vector is the only  
option that we have. “The viruses are very 
difficult to control because they move 
around with infected people, a large  
proportion of which do not experience 
symptoms so do not know they’re 
infectious,” says Erin Mordecai, associate 
professor at the biology department of 
Stanford University, US, who has studied 
the impact of climate change on virus 
transmission by vectors and is one of the 
authors of the study published in plos 
Neglected Tropical Diseases. Controlling 
the vector and reducing the social and 
ecological conditions that allow it to thrive 
around people (dense, crowded urban 
areas with unreliable access to piped 
water and solid waste sanitation, housing 
with inadequate window and door screens) 
are some of the most effective and 
sustainable ways to control the disease, 
she says. Other technological strategies 
include engineering the mosquito to be 
sterile or to be refractory to the viruses 
using Wolbachia or genetic engineering, 
but these often need to be perpetually 
maintained, so they’re not long-term 
sustainable solutions, Mordecai adds.

The only way to survive in the complex 
situation is to identify their hideouts. In a 
study published in Lancet Planetary 
Health on July 7, 2021, researchers col-
lected data between 2008 and 2020 from 
cities in southern Mexico and found that a 
62 per cent overlap of hotspots for dengue 
and Zika and 53 per cent overlap for cases 
of dengue and chikungunya. This means, 
identifying the hotspots of one fever, den-
gue, for instance, can help create predic-
tive map for future outbreaks of Zika and 
chikungunya. Knowing these hotspots 
can help health officials carry out  
targeted interventions for mosquito  
control.  DTE     

@downtoearthindia

Zika virus also 
affects the 

behaviour of 
the mosquitoes. 
Infected female 

mosquitos 
showed 

significantly 
increased 
movement  

compared to 
uninfected 

females during 
the egg-laying 

phase
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RURAL KARNATAKA TOWARDS ZERO WASTE  

 The Zero Waste idea aims to ensure that 
products are built to be repaired, refurbished, 
remanufactured, and generally reused, so gradually 
reducing and eliminating waste and material volume 
and toxicity. Material Recovery Facilities (MRFs), 
which receive, process, and prepare recyclable 
materials for selling to end-user manufacturers, are an 
important aspect of a zero-waste management 
program. The MRF's primary goal is to maximize the 
number of recyclables processed while also creating 
products that produce the highest feasible market 
revenue. 

 In India, 60% plastic waste is recycled, 
whereas 40% is disposed of. In many sections of rural 
India, plastic waste disposal practices are generally 
primitive and crude. Toxic pollutants such as carbon 
monoxide, dioxins, and furan are produced when 
plastics are burnt openly. For the first time, the PWR 
(2016) was extended to rural areas, with particular 
responsibilities outlined for Gram Panchayats, and 
Plastic waste management Units/ MRFs must be built 
in rural areas in order to reduce the amount of waste 
that is eventually disposed of while also maximizing 
resource recovery and efficiency. 

 Karnataka Rural Drinking water and 
Sanitation Department (RDW&SD) is unfolding a 
comprehensive resource recovery program across 
key districts within the state. In phase 1, the 
department is establishing 4 Pilot Material Recovery 
Facilities (MRFs) at Udupi, Mangaluru, Ballari and 
Ramanagara, the first of which is now undergoing a 
trial run and is set to begin operations in Udupi. Every 
day, the MRF in Udupi can handle 10 tons of 
inorganic/dry trash. This equates to more than 3,120 
metric tonnes of waste every year.  

 The Department has conducted an extensive 
awareness campaign in 40 adjacent villages and 
Gram Panchayats to promote waste segregation at 

the source and pay a user fee for segregated waste 
collection. The MRF will subsequently receive the dry 
waste. This comprehensive waste management 
system will benefit around 75,000 households and 
6,000 commercial outlets.  

 The MRF is a semi-automated facility that can 
sort and aggregate all kinds of paper, plastic, metal, 
glass, and other materials. This includes low-grade 
plastic that would otherwise end up in landfills and 
the ocean. The MRF will collect approximately 20 
waste streams, each of which will be sent to specific 
recyclers in order to recover the resources contained 
in these materials. Non-recyclable waste will be sent 
to a cement kiln, where it will be used as a coal 
substitute. Revenues from the sale of waste and a 
user/service fee will ensure the operational viability of 
the MRF. 

 
Material Recovery Facility, Nitte , Udupi 

 This MRF project at Udupi in Karnataka stands 
true testament in realizing a vision of not just a 
Swachh (Clean) Bharat, but a Swasth (Healthy), 
Sashakt (Empowered), Sampann (Prosperous), and 
Atmanirbhar (Self-reliant) Bharat. 

 Considering the progress of the initiatives, the 
RDW&SD intends to scale up such MRFs in all the 226 
taluks of the state to serve the purpose of value 
addition to waste and the scientific disposal of Plastic 
waste across the state. 

  ADVERTORIAL 
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CONFLICT/FISHERIES

Deadlock in Palk Bay
India-Sri Lanka 
fishing conflicts  

show no signs of 
abatement as 

efforts to phase 
out destructive 

trawling practices 
show little 
progress

HARIPRASAD 
RADHAKRISHNAN   

CHENNAI

AMONG THE boats lined 
up at a fishing harbour in 
southeastern Tamil Nadu, 

trawlers stand out; glass on their 
windshields is either crudely  
taped or missing altogether. 
“The windshields broke when 
the Sri Lankan Navy pelted 
stones and alcohol bottles at the 
trawlers while they were fishing 
at Palk Bay,” says C Moorthi 
from  Jegathapattinam village in 
Pudukottai district. 

Such sights are also common 
across neighbouring Thanjavur, 
Ramanathapuram and Nagapa- 
ttinam districts, where fishers 
depend on the rich aquatic 
resources of Palk Bay—a 15,000 

sq km narrow strip of water 
separating India and Sri Lanka. 
According to the Tamil Nadu 
Fisheries Department, there are 
5,893 trawlers in the state—
more than 2,000 from the four 
districts alone—that go out into 
the bay to drag a large net along 
the ocean floor to catch target 
species. Though bottom trawling 
destroys coral reefs and causes 
irreversible impact on benthic 
communities, the government 
has encouraged trawling in Palk 
Bay since the mid-1960s through 
loans and subsidies to boost 
prawn exports. Crabs, prawns, 
murrel, barracuda, and sardines 
are also found in the bay. 

C Moorthi says his 
transition from trawling to 

deep-sea fishing in Palk 
Bay  has incurred him 

huge losses

P
H

O
TO

G
R

A
P

H
: 

H
A

R
IP

R
A

S
A

D
 R

A
D

H
A

K
R

IS
H

N
A

N



Over the years, as resources 
on the Indian side of Palk Bay be-
gan to deplete, trawlers have been 
crossing the India-Sri Lanka 
maritime boundary to tap into 
the resources on the other side. 
This lands them in trou-
ble. This year alone, five 
fishers died while evading 
arrest by the Sri Lankan 
Navy, while 77 have been 
detained. Fisherfolk in Sri 
Lanka have been protest-
ing the presence of Indian 
trawlers. On November 1, 
fisher leaders from the 
Northern Province of Sri Lanka 
raised the issue with the Indian 
High Commissioner, who prom-
ised to convey the concerns to 
both the Tamil Nadu and Union 
governments. 

FAILURE TO LAUNCH
India has promised to phase out 
trawlers from Palk Bay in several 
meetings with Sri Lanka over 
the past two decades. In 2017, 
the Union government launched 
the "Diversification of trawl 
fishing boats from Palk Strait 
into deep sea fishing boats" or 
the Palk Bay Scheme for 2,000 
fisherfolk in the four districts of 
Tamil Nadu. 

A sum of R1,600 crore was 
allocated to provide long-liner-
cum-gillnetter boats (at R80 lakh 
each) for deep-sea fishing. 
Considered a sustainable option, 
longlining entails using a 
lengthy main line with baited 
hooks, while gillnets are a series 
of vertial nets used to catch fish 
by their gills. Under the scheme, 
the Union and state governments 
together provide a subsidy of R56 
lakh for the boats, while R16 lakh 
comes from loans and the 
beneficiary pays R8 lakh. 

However, the scheme is yet to 
fully take off. A Tamil Nadu 
Fisheries Department official, on 
the condition of anonymity, says 
that only 45 boats have been 
sanctioned under the scheme so 

far as fishers do not see deep-sea 
fishing as a viable option. "The 
scheme puts beneficiaries in 
exorbitant debt and does not 
rake in significant profits either," 
says P Balamurugan, fisher and 
president of Trawl Boat Fishers 
Association at Jegathapattinam. 
“The trawlers cost only about R10 
lakh. So we cannot invest so 
much money, including R25 lakh 
for nets,” he adds. Gillnets are 
not covered under the scheme. 

Moorthi, a beneficiary of the 
scheme, lists other reasons for 
the poor uptake. Trawlers 
usually return in a day or two. 
But deep-sea fishing last for at 
least 15 days, and it is difficult to 
keep the catch fresh for so long.  
The ice slurry machine, which 
costs R13.5 lakh and produces ice 
to keep the fish fresh, cannot 
churn out enough for 3-4 tonnes. 
"So, I have to shell out over 
R75,000 per trip on ice bars 
alone,” says Moorthi. Prices also 
go down if the catch is old. “The 
highest I receive for soorai (tuna) 
is R62 per kg, while fresh catch 
gets up to R160 per kg,” he says. 

The government has plans to 
revise the scheme. On October 8, 
in response to a query during a 

media interaction, Union Minis-
ter of State for Fisheries L Muru-
gan said that the government 
plans to raise the support 
amount for each unit from R80 
lakh to R1.3 crore. But the Fish-

eries Department official 
says this would only be used 
to cover the rising cost of raw 
materials for the boat, not to 
add more features.

To make this scheme at-
tractive, experts suggest, 
fisherfolk need price assur-
ance. A senior scientist with 
the Central Marine Fisheries 

Research Institute, Delhi, who 
does not wish to be named, ac-
knowledges that fish processing 
units refuse to pay high prices as 
only 10 per cent of the catch is of 
high quality. Even if the scheme 
finds more takers, the scientist 
says introducing 2,000 boats 
would be unsustainable. “We 
have to consider fish sustainabil-
ity, because you cannot harvest 
huge numbers as you please. A 
sudden influx of 2,000 boats will 
put fish stocks under pressure."  

V Suryanarayanan, former 
director of the Centre for South 
and Southeast Asian Studies, 
University of Madras, suggests 
that Palk Bay should be turned 
into a common heritage belong-
ing to India and Sri Lanka. He 
says a Palk Bay Authority, com-
prising fisheries experts, marine 
ecologists, fishers' representa-
tives and government officials, 
must be set up. “The Authority 
will decide on ideal sustainable 
catch and fishing equipment that 
can be allowed within Palk  
Bay. Indian and Sri Lankan  
fishers can fish on different days 
of the week.” A real commitment  
on this end could resolve  
the dispute. DTE @down2earthindia

OVER THE YEARS, AS 
RESOURCES ON THE INDIAN 
SIDE OF PALK BAY DEPLETED, 

TRAWLERS STARTED CROSSING 
THE INDIA-SRI LANKA MARITIME 
BOUNDARY TO TAP RESOURCES 

ON THE OTHER SIDE
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PATENTLY ABSURD/LATHA JISHNU
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A PUBLIC health advocacy group has 
helped blow the lid off a brazen heist—
the attempt by a US drug company to 

corner the intellectual property rights (iprs) on a 
covid-19 vaccine it developed in collaboration 
with the government. The company is Moderna, 
the darling of both Wall Street because of its 
ability to garner huge funds, and of public 
health campaigners because of its promise of 
sharing its technology. But corporate greed has 
seen the unravelling of a model partnership 
that would bring new drugs quickly to the 
market and ensure fair pricing. 

It is an egregious appropriation because the 
vaccine is the result of a four-year collaboration 
between Moderna and the US National 
Institutes of Health (nih); the government 
described it as the "nih-Moderna covid-19 
vaccine" in its documents. Although the 
company had not brought a single product into 
the market previously, the government had 
poured billions into the research project, which 
accelerated after the pandemic struck. Most 

estimates have put the funding it received from 
various government agencies at US $2.5 billion, 
but a recent New York Times (nyt) report says 
Moderna has received nearly $10 billion in 
taxpayer funding “to develop the vaccine, test it 
and provide doses to the federal government”. 

The dream of a "people’s vaccine", as it was 
dubbed last year by public health campaigners, 
is fading fast as the controversy over who should 
be credited with developing the vaccine heads 
for the courts. That is because the government 
is finally saying enough is enough and is 
contesting Moderna’s claims of having developed 
the vaccine on its own. nih is, in a surprising 
and heartening turn, insisting that its scientists 
who developed the technology be credited in the 
patent application made by the company.  

The Moderna story is a good illustration of 
what is wrong with the American system of 
promoting innovation. The US law gives  
patents from government-funded research to 
universities and small businesses, which in turn 
partner with private entities to make profitable 

Moderna’s brazen patent 
grab on a COVID jab
The US administration is finally putting its foot down  
on the appropriation of public research by drug firms 
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products. Such a huge giveaway is considered the 
price of fostering innovation. 

Thanks to a campaign by Public Citizen, an 
advocacy group that takes on corporate interests 
and their cronies in the government to protect 
the interests of ordinary people, details of a year-
long effort by nih to stop the appropriation of 
patent rights on the covid-19 vaccine has become 
public. In a letter to the director of nih in 
November, Public Citizen asked him to publicly 
clarify the role of the institute in the invention of 
the vaccine and to explain how he intended “to 
ensure the contributions of federal scientists  
are fully recognized”. The letter detailed the 
seminal work underpinning coronavirus  
vaccine development and how nearly all the 
leading covid-19 vaccines use nih's  
stabilised spike protein technology, 
starting with mrna-1273 (the nih-
Moderna vaccine). 

But unlike other companies, 
Moderna benefited uniquely from 
federal support. Public Citizen's 
letter quotes Barney Graham, who 
has just retired from nih’s Vaccine 
Research Centre (vrc) as saying: “We 
did the front end. They did the 
middle. And we did the back end.” 
Graham was referring to the whole 
process of designing the spike protein 
sequence, manufacturing the 
vaccines and running clinical trials. 
Public Citizen has urged nih to publicly reclaim 
its foundational role and to use its leverage to 
champion global vaccine access. And in a move 
designed to increase public awareness and drum 
up support for such campaigns, it says nih should 
make people aware of the critical role played by 
federal scientists in the invention and 
development of the vaccine. 

When Moderna announced in November 2020 
that the vaccine was successful, a simultaneous 
nih press release had called mrna-1273 the  
nih-Moderna covid-19 vaccine. Anthony S Fauci, 
the public face of the US fight against the 
pandemic, had at the time said, “The vaccine was 
actually developed in my institute’s vrc by a team 
of scientists led by Graham and his close 
colleague Kizzmekia Corbett.” Fauci is director of 
the nih’s Allergy and Infectious Diseases 

Institute. nih credits three of its scientists,  
the third being vrc director John Mascola,  
as co-inventors. 

How, then, did Moderna claim the vaccine as 
its own?

Moderna has filed for four patents and lists 
several of its employees as the sole inventors, 
claiming the company was working on a parallel 
track when it got all the data from nih. Only one 
application cites the contributions of nih, and that 
is not the critical patent. It transpires that nih 
has been trying to resolve the dispute amicably, 
but has not succeeded since the company went 
ahead and filed the claims in July.  nyt says 
scientists familiar with the situation see it “as a 
betrayal by Moderna”. 

But it is not just about scientific integrity and 
ethics; there are more pivotal issues 
involved. As co-owner of the patent, 
the US government will have a clear 
say in licensing the drug to other 
companies, which in turn will have 
an impact on access to these vaccines 
globally. Besides, it would help recoup 
some of the millions the government 
poured into the research. 

Moderna has said that it will not 
enforce its covid-19 related patents, 
but has shown no willingness to 
share the technology. This leaves the 
company free to set its own price— 
a steep one that will enable it to rake 

in revenues of $35 billion till the end of 2022. 
Hopefully, nih will, in a break from the past, 

pursue the case legally; because it is important to 
set a precedent. Media reports from the US that 
quote the nih director suggest this would be the 
case. The issue is being closely watched because 
it has significant—and global—ramifications. As 
Public Citizen points out, co-inventorship creates 
a presumption of co-ownership. Joint ownership 
by the US government should ensure 
authorisation of additional manufacturers to use 
the patents, including through the UN-backed 
Medicines Patent Pool. 

 At home, too, there is a similar case, where 
Council Of Scientific And Industrial Research 
(csir) institutes have been involved in developing 
Bharat Biotech’s Covaxin vaccine. The terms of 
the deal remain opaque. DTE 

                    @ljishnu                                    

The dream of a 
"people’s 

vaccine" is 
fading amid 

the controversy 
over who 
should be 

credited with 
developing the 
shot—Moderna 

or US federal 
scientists 
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One would think that after spending thousands 
of years on Earth, modern humans would know 
everything there is to know about this planet. But 
even today, there are some mysteries buried deep 
within the various corners of this world. American 
actor Will Smith sets out to a few of these corners 
in Welcome To Earth, a six-part docuseries 
produced by National Geographic. With help from 
experienced adventurers, Smith will explore the 
planet’s hidden  places and discover the secrets. 
The series will premiere on Disney+ Hotstar on 
December 8.  

It is no secret that India has a water problem. Years of exploitation and 
mismanagement have led the country to a point where its resources 
may not last for long. How did we get here, and what can we do to save 
our waterbodies from the fallout of earlier mistakes and the wrath of 
climate change? Mridula Ramesh, writer and founder of Tamil Nadu-
based environmental research organisation Sundaram Climate 
Institute, traces the history of India’s water story and suggests which 
direction people must take to save it. 

Plastic is everywhere we look nowadays. From our houses, clothes 
and cars to medical equipment and electronic devices, there are 
little bits of ecologically harmful plastic everywhere—it has even 
entered the air we breathe. It is time we found a suitable alternative 
to plastic before it chokes the world. In Yes, There are Alternatives to 
Plastic: Returning Planet Plastic to Planet Earth, UK-based teacher 
and envrionmentalist Jane Stewart Adams lists out all the ways and 
products that can help eliminate plastic from our ecosystem.
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As Himalayan 
farmers grow the 

country’s first 
asafoetida 

plants,  
changing 

weather 
threatens to play 

spoilsport 

RAJU SAJWAN 
LAHAUL-SPITI, 

HIMACHAL PRADESH

THE 30-odd saplings at Moti 
Lal’s farm seem inconspicu- 
ous. But he knows that in four 

years, these saplings on his half-a-
hectare (ha) farm, located in the 
deep Lahaul valley of Himachal 
Pradesh and surrounded by snow-
capped peaks, could nearly double 
his annual earnings of ‘2 lakh. 
“That’s, only if they survive,” says 
Lal, a resident of Margaraon 
village of Lahaul.

He is growing Ferula assa-
foetida, a perennial herb valued for 
its resin asafoetida (heeng), as part 
of an initiative by the Institute Of 
Himalayan Bioresource Technology 
(ihbt), Palampur. “While handing 
over the saplings in October 2020, 
the officials said we would be the 

first in the country to grow heeng 
and can earn ‘20,000-30,000 per 
kg of the spice,” Lal says. 

Although asafoetida has a long 
history of use in India, both as a 
flavouring agent and folk medicine, 
every pinch of it is imported from 
the Mediterranean regions of 
Central and East Asia whose cold 
arid regions offer a suitable 
environment for the plant to thrive 
even in the wild. In 2019-20, India 
imported about 1,540 tonnes of 
unprocessed asafoetida from Iran, 
Afghanistan and Uzbekistan for 
‘942 crore; 90 per cent of it was 
from Afghanistan, as per ihbt. 

The process of growing the 
spice indigenously began in 2018, 
when the National Bureau of Plant P

H
O

TO
G

R
A

P
H

S
: 

R
A

J
U

 S
A

JW
A

N
 /

 C
S

E

Tantalising wait

46-47Initiative (Hing).indd   4646-47Initiative (Hing).indd   46 24/11/21   4:44 PM24/11/21   4:44 PM



Genetic Resources, New Delhi, 
procured seeds from Iran. Since 
the seeds of F assa-foetida fail to 
show good germination in a non-
native environment and have 
prolonged dormancy, ihbt at its 
institute in Palampur conducted a 
series of trials, using chilling and 
hormonal treatments, to cut short 
this period. “We have achieved 60-
70 per cent seed germination,” says 
Sanjay Kumar, director, ihbt.

In 2020, the institute partnered 
with the Center for High Altitude 
Biology (cehab) in Ribling, Lahaul 
and Spiti, to distribute the saplings 
on a trial basis to farmers in the 
cold deserts of Himachal Pradesh 
that have the same climate 
conditions as Iran. “By now, we 
have planted F assa-foetida over 
3.5 ha in Himachal Pradesh 
(Lahaul and Spiti, Mandi, Kullu, 
Kinnaur and Chamba districts), 
Uttarakhand (Chamoli), Ladakh 
(Ranbirpur, Leh) and Jammu and 
Kashmir (Kistwar, Doda and 
Rajouri districts),” says Ashok 
Kumar, senior scientist at the 
agro-technology division of ihbt. 

Farmers, however, are not as 
upbeat as they were in the 
beginning. Lal, for instance, had 
planted 60 saplings on his farm, 
where he grows vegetables. “The 
saplings sprouted new leaves in 
March this year, but started losing 
them within a few months. By 
September, all the plants had shed 
leaves and 30 had perished,” says 
Lal, adding that he has planted 
four more in October this year.

On the farm of Santosh, 
another farmer in Margaraon, only 
three of the 30 saplings planted in 
October last year survive. In June 
this year, she planted 50 more 
plants of F assa-foetida. Most of 
them, barring 18, have withered. 
“The ones still standing keep 
dropping their leaves prematurely. 
I am not sure if they will survive 
for five years to exude asafoetida,” 
says Santosh (see ‘Taking roots’).

Ashok claims that over 60 per 
cent of the saplings distributed 
under the initiative have survived. 
While at some places the plants 
have withered because farmers 
have failed to follow instructions, 
extreme weather has played a 
spoilsport in Lahaul and Spiti.

F assa-foetida grows in cool but 
dry conditions. “Heavy and 
continuous rainfall is likely to 
affect crop growth adversely. It 
requires an annual average 
rainfall of 250-300 mm,” notes a 
review article, published online in 
Journal of Applied and Natural 
Science on December 9, 2020. 
Though the plant can tolerate 
temperatures up to 35oC, it 
requires abundant sunshine and 
thrives in a temperature varying 
from 10-20oC. But all these factors 
that made the Himalayan districts 
suitable for growing F assa-foetida 
are fast changing. In April this 
year, Himachal Pradesh received 

untimely snowfall. “Unlike winter 
snowfall that freezes immediately, 
snowfall in late spring melts 
quickly, increasing soil moisture. 
At the same time, extreme rainfall 
events are rising. This excess 
water definitely had a detrimental 
effect on the plants,” explains 
Sudarshan Bapsa, president of the 
Lahaul Potato Growers 
Association. On July 27, the area 
around Margaraon witnessed the 
heaviest rainfall over a period of 
24 hours in recorded history. “Only 
time will tell if the sensitive plant 
will survive here,” Bapsa says.

ihbt officials, however, are not 
giving up hope. Ashok says to 
ensure that the snow-melt moisture 
runs off or evaporates, the institute 
is asking farmers to plant F assa-
foetida along the slope towards the 
south of the mountains, where the 
sun’s rays fall directly. DTE

      
       @down2earthindia

Ferula assa-foetida grows in cool but dry 
conditions. Seeds are sown before snowfall 
in October-November, require intense direct 
sunlight and only 100-350 mm of water

FERULA ASSA-FOETIDA is a soft-
stemmed plant that grows up to 1.5 m in 
height and has dissected leaves with 
carrot-like roots. After five years, when 
the plant starts flowering around May, its 
stem is cut close to the crown and the 
root is laid bare. It exudes a milky 
substance called oleo gum resin, which 
is allowed to dry until it turns pale yellow 
or brown and then scraped off. The 
process is repeated every four to five 
days until the exudation ceases. These 
scrapings have a strong pungent smell. 
To turn it into an edible spice, the raw 
extract is mixed with wheat or rice flour. 
One plant produces 20 to 25 grams of 
asafoetida. While its price depends on 
the quality, 1 kg of pure asafoetida is 
sold up to ‘25,000 and 1 ha can earn 
about  ‘10 lakh every five years.

Taking roots
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The Sumi Naga tribe has developed a whole portfolio  
of ecological indicators to help predict weather. The  

lack of documentation and loss of biodiversity puts  
this traditional knowledge at risk of extinction

BY ALINO SUMI ZUNHEBOTO, NAGALAND

THE SIGNS

HOOLOCK 
GIBBON 
A high-pitched 
shriek by the 
hoolock gibbon 
(Hoolock hoolock)
warns of heavy 
rains within a few 
hours, even on a 
sunny day
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ONE BRIGHT sunny 
morning, residents of 
Shiyepu village in 

Nagaland’s Zunheboto district, 
head to church dressed up in their 
Sunday best, and carrying 
umbrellas. The latter accessory is 
perplexing, given the clear 
weather. But the church-goers 
know something that even weather 
forecasters do not—bees in the 
village (both Asiatic honeybee or 
Apis cerana and stingless bee or 
Trigona iridipennis) did not leave 
their hives that morning, 

indicating a prospect of rain. Sure 
enough, it soon starts to drizzle. 

This premonition is just one bit 
of a vast body of knowledge that 
the Sumi Naga tribe has gathered 
through generations of observation 
and passed down orally and 
through cultural practices. 

But there is little to no 
documentation about this 
traditional knowledge, and so it is 
at risk of being lost. As a PhD 
scholar at Martin Luther Christian 
University in Shillong, I undertook 
a study of 10 villages in Zunheboto, 

which is primarily inhabited by the 
Sumi Naga tribe. Over three years, 
I recorded 79 ecological indicators 
(biotic and abiotic) that the 
community depends on to 
determine weather anomalies, 
seasons and natural disasters, even 
in the age of complex numerical 
climate models.

For instance, apart from the 
locally reared bees the Sumi 
community uses bamboo, a 
culturally significant grass in 
Nagaland, for multiple weather 
clues. If new shoots of the 
Phyllostachys genus of bamboo rise 
higher than the parent plant, one 
can expect heavy rainfall during 
the monsoon season that year; if 
they stay low, less rain is likely. 
Similarly, flowering of the 
Bambusa pallida species indicates 
famine, as it attracts rodents that 
damage crops.

Ashili Awomi, a resident of 
Litta Old village in Zunheboto, 
recalls how the Sumi Nagas 
warned of an impending famine in 
the nearby Mokokchung district in 
1962, after they observed 
gregarious flowering of Bambusa 
pallida and a sudden rise in the 
stink bug (Encosternum 
delegorguei) population. Residents 
there then stored and consumed 
wild yam and forest tubers. 
Inconspicuous events like 
spontaneous barking of dogs or 
rodents emerging from holes can 

CUCKOO
Farmers listen for 
the song of the 
cuckoo (Cuculus 
canorus) during 
the summer, as it 
tells them to start 
sowing seeds for 
the forthcoming 
agricultural 
season

BAMBOO
Sudden, gregarious flowering of the 
Bambusa pallida species of the bamboo 
that is native to Nagaland indicates famine. 
Its bloom attracts rodents that damage crops
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also indicate natural disaster, as 
seen during the December 2020 
earthquake in Nagaland, says 
Kakuto Shohe of Sohomi village.

AGRARIAN CLUES
The Sumi Naga community is 
primarily agrarian and depends on 
forests for both food and livelihood. 
So several of the indicators 
facilitate agricultural practices 
and predict seasonal variation.

For instance, fruiting of 
mulberry (Morus) trees indicates 
spring, and their harvest means 
summer is here. Then, to predict 
winter, the Sumi tribe uses a 
universal, reliable indicator—
migrating birds. Arrival of wag 
tails (Motacilla) from eastern Asia 
and Amur falcons (Falco amurensis) 
from Siberia to Nagaland in 
October every year, enroute to 
Africa, means winter is nigh. 

I found that people in the 
community also look closely at 
catfish (Siluriformes) caught 
locally. Unusually thick skin on the 
fish’s stomach indicated an above 
normal winter. 

Rainfall is crucial in 
determining agricultural yield, so 
a whole range of natural indicators 
predict its arrival. For example, 
the song of the cuckoo (Cuculus 
canorus) tells farmers to start 
sowing. While making a fire, if 
smoke rises unswervingly, the 
weather will be clear. A night sky 
full of stars also signals dry 
weather. In contrast, expect rain 

the next day if the crescent of the 
moon faces down or has a halo 
around it.

Although such tricks are handy, 
observing the behaviour of 
different life forms around them 
also gives the Sumis the clues they 
need. Pine cones (Pinus) opening 
their scales indicate dry skies 
while bitter tomato (Solanum 
aethiopicum) plants shedding 
leaves indicate onset of rain. There 
will also be rainfall if wood borer 
larvae (Buprestidae), a type of 
beetle that dwells on trees, settle at 
the top of the plant and eat their 
way down. Conversely, if red 
weaver ants (Oecophylla) leave 
their nest open and facing up, they 
expect no rain. Cicadas 
(Cicadoidea) come to the region 
from May to November; the volume 
of their song indicates how much 
rainfall to expect.

The Sumi Naga tribe believes 
that amid rainfall, if domesticated 
chickens (Gallus gallus) leave their 
coop, wet weather will persist all 
day. “Fish, too, can sense rain. 
Once at the pond near my house, 

my son saw several fish 
(Chondrichthyes) swimming to the 
surface; this meant rain was on its 
way. It was a signal for us to head 
back home,” explains Husheto 
Achumi of Khukiye-Lukhai village.

One other reliable indicator the 
Sumis depend upon is the hoolock 
gibbon (Hoolock hoolock). A 
high-pitched shriek by the primate, 
even on a sunny day, warns of 
heavy rains within an hour or two. 
However, it is now endangered in 
the region because of poaching.

Elders in the community say 
that the ecological indicators help 
them predict weather even in a 
changing climate. But the skill is 
rapidly disappearing with the 
demise of the community's elders 
and the lack of documentation. 

With the migration of youth to 
urban areas for education or 
employment, they neither know  
nor care about the natural 
indicators.  DTE  @down2earthindia

(Alino Sumi is senior researcher 
at the Archaeological Sciences 

Centre, Indian Institute of 
Technology, Gandhinagar)

CATFISH
To indicate the severity of the  

winter season, people examine the 
belly of the catfish (Siluriformes). 
Unusually thick skin on the belly 

indicates an above normal winter
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Energy consumption 
is a must to ensure a 
good quality of life, 
but the usage has to 
be sustainable  

BY B G DESAI
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APERPETUALLY increasing energy consumption will 
create problems for humankind. Even the use of natural 
resources, such as water, has to be checked to ensure 

sustainability. What limits can be put on energy consumption for 
sustainable development? 

All forms of energy and electricity generation and consumption 
are for people to enjoy a good quality of life. While energy use can 
be grouped into different categories—residential, commercial, 
industrial, agricultural and transport—it is our lifestyle that 
determines the consumption. Human Development Index (hdi) is 
one indicator of quality of life and takes into account a country’s 
gdp, per capita income and parameters such as education and 
health. An hdi of 0.8 is considered to indicate a good quality of life, 

as per “Energy and Human Well-Being”, 
published by the United Nations Development 
Programme. This hdi level requires  
2,000-3,000 KWh per capita per annum, states 
“Understanding the role of energy consumption in 
human development through the use of saturation 
phenomena,” published in Energy Policy in 2008. 
Globally, there is a wide variation between count-

ries in their earnings and electricity consump-
tion. Japan (8,010 kWh/capita) and Germany 

(6,848 kWh/capita) manage a good lifestyle 
with energy consumption (see ‘Efficiency 

matters’, p53) much less than the US (13098  
kWh/capita). All the three countries have hdi above 

0.8. On average, the world’s gdp per capita in 2018 
was $16,980, while its power usage was 3,260 kWh 

per capita. In India, Kerala has hdi of 0.8, with a per capita 
consumption of 757 kWh while Gujarat, with thrice as much 
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electricity consumption at 
2,378 kWh per capita, has 
an hdi of 0.68, similar to 
the national average. This 
shows that to ensure good 
quality of life one does not 
need huge energy.

The world’s energy usage is projected to double in a 
few decades. “Net Zero by 2050”, a report by the 
International Energy Agency (iea) released in May 
2021, states that per capita electricity consumption 
will rise from 3,509 kWh in 2019 to 7,342 kWh in 
2050, while per capita gdp is stated to rise from 
$17,588 to $ 32,648 in the same duration. In India, per 
capita electricity consumption is projected to rise from 
965 kWh in 2018 to 2059 kWh in 2040, as per studies 
by iea and the Central Electricity Authority (cea). 

While energy use has to increase to provide a good 
standard of living, curbs are necessary to reduce 

consumption. Important measures for 
sustainable consumption and development 

can broadly be categorised into:

Energy efficiency: iea calls energy 
efficiency as first fuel. Member 
countries of iea (mostly high-income 
countries) have achieved nearly 50 per 
cent improvement in energy efficiency 

in all sectors—industry, domestic, 
transport and agriculture. “Net Zero by 

2050” also gives high priority to energy 
efficiency. India has done good work through agencies 
like the Bureau of Energy Efficiency (bee), Petroleum 
Conservation Research Organisation (pcra) and the 
Gujarat Energy Development Agency (geda), though 
the organisations remain short-staffed and have 
limited financial resources compared to power 

generation and distribution 
companies. Promotion of led 
bulbs has been a major success 
in India. Total led distribution 
in Gujarat, as on July 22, 2021, 
is about 41 million while the 
figure for India is 367 million. 

It can be seen that bee’s Standard and Labelling 
programme has given excellent results. But there are 
no stringent guidelines for important equipment like 
electric motors. Motors consume 75 per cent of the 
electricity in India, estimates show. While 
International Efficiency-3 (ie3) level has become 
mandatory throughout the world, in India motors 
rated IE1 or even lower are widely used.

Limits to conspicuous consumption: Energy 
guzzling initiatives, projects and vehicles need to be 
discouraged. For instance, suvs. Their price does not 
reflect their cost in terms of road utilisation, 
emissions, parking space and other externalities. 
Their use should therefore be discouraged. In India 
suvs account for 30 per cent of car sales compared to 
50 per cent in the US. The iea report also talks of 
replacing internal combustion engine vehicle with 
electric, but the power used has to be clean. Electric 
vehicles fed from electricity generated by coal do not 
save on emissions. A more fundamental issue is 
curtailment of private vehicle ownership. 

Public transport in place of private: Public 
transport needs a big boost in India. Passenger and 
freight transport in the railways is much less 
compared to road transport. Priority has been given 
to highways, like in the US, rather than extending the 
rail network. In fact, the railway network has not seen 
extensive growth. It is about 60,000 km now 

WORLD CHINA INDIA USA JAPAN GERMANY

GDP (PPP#) (2015 figures in billion US $) 128,851 24,069 9,950 19,517 5,291 4,142

TES*/GDP (PPP) (toe^/000 in 2015 US $) 0.11 0.13 0.09 0.11 0.08 0.07

Electricity consumption (kWh/capita) 3,260 4,906 968 13,098 8,010 6,848

CO2 (tCO2/capita) 4.42 6.84 1.71 15.03 8.55 8.40

Efficiency matters   

(SOURCE: IEA, Key World Energy Statistics -2020; # Purchasing power parity; *Total primary energy supply; ^tonnes of oil equivalent

The human development index of countries like Japan and Germany is similar to the US but their 
energy consumption is significantly lower

THE WORLD’S ENERGY USAGE  
IS PROJECTED TO DOUBLE IN  

A FEW DECADES. WHILE ENERGY 
USE HAS TO INCREASE FOR  

A GOOD STANDARD OF  
LIVING, CURBS ARE A MUST  
TO REDUCE CONSUMPTION
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compared to 50,000 km at the time 
of Independence. Our smart city 
programmes, too, spend money on 
flyovers and road network. 
Activities like cycling and walking 
are not given priority. Share of 
buses, too, is coming down, as 
evident from a comparison of 
energy consumption by different 
transport modes in India in 2018 
(see ‘Costly commute’). 

India is promoting air 
transport between smaller cities. 
This does not make sense from the 
environmental point of view. 
Responsible consumption must be 
encouraged by policy. In Europe, 
air travel is discouraged in favour 
of high-speed trains, while cycling 
is also promoted by city and state 
bodies. China has the highest 
network of high-speed trains.   

Another important point for 
India is its dependence on energy 
imports. In 2040, oil imports are 
likely to account for 90 per cent of 
consumption, as per “India 
Energy Outlook 2021” and “World 
Energy Outlook” published by 
iea, while gas import will account 
for 50 per cent to 70 per cent of 
India’s energy import. Even 20 
per cent of India’s coal is likely to 
be imported. This will disturb the 
balance of payments since India’s 
exports are much less than its 
imports. It is, therefore, 
necessary for India to curb its oil 
consumption by restricting 
private vehicle ownership, 
encouraging railways in place of 
road travel and promoting 
walking and cycling.

Vegetarian diet in place of 
non-vegetarian diet:  Non-
vegetarian diets have a huge 
energy, water and land footprint. 
About 10 kg of feed gives 1 kg of 
beef. All agencies working in the 

field of energy and health are 
clear about the advantages of 
vegetarian diet. But meat 
consumption is rising throughout 
the world. Sustained action 
against tobacco has resulted in 
significantly less people using 
tobacco products like cigarette. 
Similar efforts are required to 
discourage non-vegetarian diet 
and to encourage vegetarian diet.  

Material efficiency: Advantages 
of recycling are obvious. Not only 
recycling has to be encouraged but 
the use of material has to be 
moderated by design. In many 
applications, steel, copper, 
aluminium are used with a much 
larger factor of safety than needed. 
This has to be taken care of. 
Similarly, product design should be 
such that recycling is easy. Electric 
vehicles rely on materials like 
lithium and cobalt, which can be 
recycled. The availability of 

materials will be a problem for 
electric vehicles in future.

Goal 12 in the UN’s 17 
Sustainable Development Goals is 
“Responsible Consumption and 
Production”. For sustainable 
development the following limits 
can be taken as a guide for India: 
per capita gdp as US $15,000-
20,000 (purchasing power parity); 
per capita electricity consumption 
at 2,000-3,000 kWh; and per capita 
carbon dioxide emission at  
3-4 tonnes. These are world 
average figures and would ensure 
good quality of life. Of course, the 
figures hide wide variations 
between countries and within 
countries. But it is time we defined 
responsible consumption and made 
strategies to meet our targets. 
Action has to begin everywhere. DTE

@down2earthindia
(B G Desai works with the 

Community Science Centre, 
Vadodara, Gujarat)

ALUMINUM

95%

STEEL

70%

COPPER

85%

LEAD

65%

PAPER

50%

Saving by recycling
Materials have different recyclability (energy efficiency while recycling) 
and their use in appliances must be moderated keeping this in mind

Source: Petroleum Conservation Research Association; Bureau of Energy Efficiency 

Costly commute

1.5 MJ/km 0.9 MJ/km 0.2 MJ/km 3.2 MJ/km

India’s energy consumption (by transport mode) in 2018 shows 
the efficiency of using public transport   

SOURCE: Sectoral  Profile -Transport, Odyssee-Mure; MJ: million joules
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A STATIN-FREE LIFE IS A PRACTICAL 
GUIDE TO HEART HEALTH FROM  
A CARDIOLOGIST WHO HAS  
LONG ARGUED THAT THE  
CHOLESTEROL-FOCUSSED  
APPROACH TO PREVENTING AND  
TREATING HEART DISEASE IS FLAWED 

ARCHANA YADAV

Take heart
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IN LATE 2013, young UK cardiologist Aseem 
Malhotra created a flutter in the medical 
community and the media by publishing an 

article in the British Medical Journal. The article 
argued that the fear of saturated fat and 
cholesterol as bad for heart was unsubstantiated 
and had, paradoxically, made the population more 
susceptible to heart disease (as sugars soon 
replaced saturated fat, demonised for raising 
cholesterol, in food products). The obsession with 
lowering total cholesterol in people, he lamented, 
had led to overmedication of millions with statins, 
a class of cholesterol-lowering drugs with common 
side effects and exaggerated benefits. Statin risks 
stated by Malhotra and another paper in the 
journal were contested and the debate on the drug 
raged for months.
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Controversy has been a 
familiar affair for Malhotra, a 
vocal campaigner against added 
sugar, low-fat advice, overmedica-
tion and the pharma industry’s 
influence on drug regulation and 
health guidelines. For over a 
decade he has been disputing the 
science and evidence behind the 
cholesterol-focused approach to 
preventing and treating heart 
disease in medical journals and 
the media. While academic debates 
are good for science and policy, 
they are of little use for the patient 
in need of practical advice.

Malhotra has now condensed 
his unconventional views into a 
practical guide for heart patients 
or anyone anxious about their 
cardiovascular health. His latest 
book, A Statin-Free Life, helps the 
layperson, who does not have the 
time, training or inclination to get 
into the science of it, assess 
individual risk, weigh the pros 
and cons of taking statins and 
adopt a heart-healthy lifestyle. 
It comes with a diet and health 
plan complete with recipes.

Malhotra’s contention is 
that most people taking 
statins do not benefit from it 
and a significant number 
suffer side effects. Use of 

statins becomes meaningful 
only in the case of high-risk 
individuals. A professor of 

evidence-based medicine, he 
backs it with statistical 

evidence as well as case 
studies from his clinical 
practice. This does not 
match the perception 
of statins even among 
physicians because 
transparent 
communication of risks 

and benefits of drugs is 
not part of medical 
practice and training. 
Pharmaceutical 

companies often present the 
results of drug trials in terms of 
relative risk reduction, which 
sounds impressive, rather than the 
more meaningful absolute risk 
reduction, which gives the true 
picture.

A more promising contention 
Malhotra makes is that compared 
to taking drugs, lifestyle changes 
are much more beneficial in 
preventing, treating and possibly 
reversing heart disease. In a 
nutshell, his advice is not different 
from what any physician would 
give: healthy diet, moderate 
exercise and stress reduction. But 
in substance, it diverges greatly on 
diet by telling people to have 
carbohydrates sparingly and not to 
worry about fat.

Behind this advice is the thrust 
of Malhotra’s career-long advocacy 
and arguments: to orient the 
treatment of heart disease away 
from lowering cholesterol, which is 
just a marker, and towards 
addressing the underlying causes 
of the disease.

Over the past few decades, the 
understanding of heart disease has 
evolved from the simplistic view as 

the clogging of arteries with excess 
cholesterol in the blood to an 
inflammation (body’s response to 
injury or infection) disorder driven 
by several factors, primarily 
insulin resistance. A small but 
growing section of physicians and 
researchers see diets high in 
carbohydrates as the main culprit 
fuelling insulin resistance and 
resultant metabolic disorders.

Since Malhotra’s advice 
deviates from the accepted official 
opinion that the consumption of 
saturated fat should be limited to 
keep blood cholesterol in check, he 
devotes a good part of the book to 
bringing home the point that there 
is no consistent correlation 
between lowering the so-called bad 
ldl cholesterol and reduction in 
heart attacks.

Several other authors have 
done the job of challenging the 
currently accepted wisdom on 
cholesterol and fat by doing a deep 
dive into nutritional research. The 
value of this book lies in its 
simplicity. Malhotra presents just 
enough evidence to support his 
unconventional views and gives 
only useful information to help 
people improve their health. This 
makes the book a quick and easy 
read. However, a little more light 
on inflammation and insulin could 
have given a clearer view of the 
heart disease without 
compromising on the focus and 
readability. Spersed across the 
book are also some lesser known 
facts. For example, some studies 
suggest that too much exercise 
may lead to heart disease, that 
“bad” ldl cholesterol may be 
protective for the elderly.

A Statin-Free Life can correct 
some erroneous notions about 
heart and health among the 
general public without being 
dramatic or evangelical. DTE 

 @down2earthindia

A Statin Free Life
By Dr. Aseem Malhotra
Publisher: Yellow Kite
Pages: 210; Price: R450
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O N NOVEMBER 19, Prime Minister 
Narendra Modi announced a repeal 
of the three much contested national 

farm laws. After Modi’s surprise declaration, 
farmers’ unions made an announcement of 
their own. They will continue with their over-
a-year-long protests, but for another unmet 
demand: legal guarantee of minimum support 
price (msp) for their produce. This, again, 
brings both the farmers and the government 
into confrontation mode. In fact, guaranteeing 
a minimum price for agricultural produce is 
going to be a much bigger demand to meet 
than the repeal of laws.

This is because farmers are demanding 
fair terms of trade for an economy that is 
worth R20 lakh crore annually, which sustains 
over half of the country. This involves a slew of 
policy and programmatic interventions from 
which governments have been deliberately 
moving away. In essence, if repealing the  
laws was a climbdown for the government, 
meeting the new demand will be like re-
aligning the ground below its feet. It will 
change the government’s interface with the 
agricultural sector.

Farmers’ demand for a fair price for their 
produce is as legitimate as those often made 
by other business sectors, which are most 
often met by the government through changes 
in policy and various market interventions. 
But farmers have for long suffered a loss for 
doing a business that is fundamental to our 
survival—production of basic food. Let’s check 
out the profit and loss account of an Indian 
cultivator. A farmer now earns more from 
daily wages than cultivation—wages and 
livestock now constitute 62 per cent of his 
income—but he continues to cultivate so much 
that the government routinely celebrates the  
record-breaking production to harvest 
political mileage.

On the other hand, the government 
effectively taxes farmers by not ensuring a fair 

price for their produce. A recent UN report 
says that India is an exceptional middle-
income country, which has for over two 
decades been reverse-taxing farmers just to 
make sure that food inflation does not rise. 
With an inflation-adjusted annual income 
growth rate of 2.5 per cent, the Indian farmer 
therefore has the toughest burden to carry: 
keep producing at a loss forever so that the 
food prices remain affordable for consumers. 
This burden has now become life-threatening; 
various government data show that farmers 
are increasingly committing suicides due to 
debt burden. This is why they are demanding 
price assurances.

M S Swaminathan, the agriculture 
economist credited with India’s Green 
Revolution, in his reaction to Modi’s 
declaration said: “The future of our agriculture 
depends on the impact we can make on three 

fronts: production, 
procurement and prices. 
These should be attended 
to concurrently”. India’s 
agricultural production 
is fairly adequate, 
although many states 
need to increase 
productivity. With regard 

to procurement, as farmers have been 
demanding, the government needs to move 
beyond the current level and also cover more 
than just a few states across the country. With 
procurement comes the assurance of a price 
fixed by the government, msp. A majority of 
Indian farmers sell their produce below this 
msp. Or, to put it in other words, the open 
market system has not been remunerative for 
farmers. Swaminathan’s last concurrent action 
involves price—the fair price a farmer should 
be getting for his produce.

Farmers want msp to be given legal teeth to 
ensure this aspect. Over decades, government 
procurement and msp as administrative orders 
have not helped farmers get the right price. 
Thus the demand for an emergency economic 
policy intervention. DTE   

 @richiemaha

After the 
climbdown

Farmers are 
demanding 
fair prices 
after years of  
producing 
food at a loss
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AAETI
SCHOOL OF WATER AND WASTE

Dates: DECEMBER 21 – 23, 2021
Last Date to Apply: DECEMBER 14, 2021
Course Duration: THREE DAYS (24 HOURS)
Venue: ANIL AGARWAL ENVIRONMENT TRAINING 
INSTITUTE (AAETI), NIMLI, RAJASTHAN
Training Type: RESIDENTIAL

ADVANCED RESIDENTIAL TRAINING PROGRAMME

The School of Water and Waste, Centre for Science and 
Environment (CSE), New Delhi, is organising a three-day 
advanced residential training Programme on Decentralised 
Wastewater Treatment and Local Reuse. The training will 
mainly focus on step by step planning and designing of 
decentralised wastewater treatment systems at different scales 
as well as regulatory and policy frameworks.

AIM
Build a cohort of practitioners and managers (both government 
and private) who will design and implement Decentralised 
Wastewater Treatment Systems (DWWTs).

TRAINING FEES

For Indian Participants:

INR 19,800 (for single occupancy accommodation) (Includes 
tuition fee, training material, external expert lectures and sessions, 
boarding and lodging, transport from New Delhi to AAETI and back)

LIMITED FULL AND PART FELLOWSHIPS AVAILABLE!

FULL FELLOWSHIP includes travel, boarding & lodging costs and 
training kit & fees costs. Single occupancy accommodation and group 
pick-up & drop for local travel from pre-defined locations in Delhi.

PART FELLOWSHIP doesn’t include to & fro Delhi travel (from your 
respective location) costs but covers full boarding & lodging costs 
and training kit & fees. Single occupancy accommodation and group 
pick-up & drop for local travel from pre-defined locations in Delhi. 

Female participants are encouraged to apply and given preference 
in full / part fellowships.

Note: Only shortlisted candidates will be informed

TRAINING DESIGN
The training will follow a mix method Harvard Case Method 
approach involving lectures, in-class exercises, interactive 
discussions and audio-video. The participants will get an 
opportunity to plan and design Decentralised Wastewater Treatment 
System (DWWTs) as part of ‘Do It Yourself’ – group exercise.

TARGET PARTICIPANTS
Architects, planners, engineers, researchers and other water and 
sanitation professionals working with consultancies, design firms, non - 
government organizations, universities and research centres.

l  Basics of decentralised 
wastewater treatment and 
local reuse 

l  Safe water, sanitation and 
health for all during and 
postCOVID-19

l  The SaniPath Tool: 
assessing exposure to fecal 
contamination in urban 
settings

l  On site and Off Site Sewage 
Management for Citywide 
Sanitation – for urban local 

bodies in Uttar Pradesh. 

l  Preparation of Water & 
Sanitation Safety Plans – for 
target Gram Panchayats in 
West Bengal.

l  CSE-NMCG Online Training 
on Decentralised Wastewater 
Treatment and Local Reuse 
-Issues Challenges & Potential

Participants will be awarded a 
‘Certificate of Completion’ upon 
successful completion of the 
training programme.

ALUMNI OF THE ONLINE COURSES

TRAINING HIGHLIGHTS
l  Understand techno- 

economic feasibility of 
different nature based 
decentralized wastewater 
management.

l  Step by step designing and 
implementing decentralized 
wastewater treatment 
system (DWWTs) for local 
reuse including operations 
and management.

l  Develop understanding 
of enabling institutional, 
regulatory and policy 
frameworks. DWWM 
including stakeholder 
mapping and engagement. 

l  Learn from real 
implementers and gain 
on-ground experience from 
successfully implemented 
BMPs.

TRAINING COORDINATOR
JYOTI PARSAD, PROGRAMME OFFICER - WATER PROGRAMME 
MOBILE: +91 8559838864
EMAIL: JYOTI.PARSAD@CSEINDIA.ORG

TRAINING DIRECTOR
SURESH KUMAR ROHILLA, SENIOR DIRECTOR, CSE
ACADEMIC DIRECTOR, SCHOOL OF WATER & WASTE, AAETI
EMAIL: SROHILLA@CSEINDIA.ORG

DECENTRALISED WASTEWATER TREATMENT AND LOCAL REUSE
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