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AAETI
SCHOOL OF WATER AND WASTE

Batch 1: October 7-21, 2022
Last date to apply for Batch 1: September 15, 2022
Early bird offer for Batch 1: For applications  
received before September 10, 2022

Batch 2: December 1-15, 2022
Last date to apply for Batch 2: November 10, 2022
Early bird offer for Batch 2: For applications received 
before October 30, 2022

As countries in the Global South experience rapid economic 
growth, they are also striving to reach the water supply, 
sanitation and hygiene ambitions embodied under the 

Sustainable Development Goals (SDGs). Their success in reaching 
the targets by 2030 will depend on how quickly and effectively their 
public service delivery to rural areas will improve – considering the  
fact that over 60 per cent of the population in the countries of 
South Asia and Sub-Sharan Africa live in rural regions. Not an easy 
task, by any measure. 

Centre for Science and Environment (CSE), a leading think tank 
invites you to an online training to understand the challenges in this 
sphere, and learn about how to confront and overcome them. 

Shivangi Aggarwal
Research Associate, Rural Water and Waste Programme, Centre for Science and Environment, India

Email: ruralwater@cseindia.org, For contact: +91-9599426168, +91-8860933075

COURSE COORDINATOR

THE COURSE IS BEING OFFERED IN TWO BATCHES. APPLICANTS CAN  
OPT  FOR EITHER OF THE TWO BATCHES AS PER THEIR CONVENIENCE:

ASIA-AFRICA ONLINE TRAININGS

Ensuring Safe Drinking Water 
and Managing Wastewater and 
Faecal Sludge in Rural Regions

First Batch: October 7-21, 2022  I  Second Batch: December 1-15, 2022  I  Mode of study: Self-study 
Language: English  I  Platforms: Zoom and Moodle  I  Course duration of each batch: 15 hours (2 weeks)

COURSE FEES
US $75 for applicants from countries other than India (per batch)  I  Rs 3,500 for Indian nationals (per batch)

Early bird entries and a group of more than three participants in each batch can avail  
a discount of 25 per cent (applicable for all participants)

COURSE IS OPEN TO: Government officials, elected representatives, academics, researchers, students, consultants,  
waste management practitioners, and members of non-profits and CSR agencies.

CERTIFICATES AND AWARDS: All participants will recieve participation certificate at the end of course (e-certificates).

KEY TAKEAWAYS
• Overview of the state of drinking water supply and 

sanitation in the Global South

• Augmentation of drinking water sources in different 
hydrogeological regions

• Using different software tools for planning and designing 
the recharge of groundwater-based drinking water sources

• Overview of the treatment technologies of wastewater  
and faecal sludge

• Communication and awareness to promote safe 
drinking water and management of wastewater  
and faecal sludge
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OUR ENERGY-guzzling world is on the cusp. It 
could find a way to leverage the current crisis 
of energy scarcity and rising prices to reinvent 

the fossil fuel-based system. Or, it could reinvest in the 
same carbon-intensive energy system as people in the 
already rich countries get increasingly desperate for 
reliable and affordable power to light and heat their 
homes this coming winter season. It is an important 
moment in time; one which makes the actions to combat 
climate change even more contested and urgent. 

Let’s be clear that in this moment, the developed 
countries—I point to them, because these countries 
have already burnt massive amounts of carbon dioxide 
for energy to build their economies—are faced with a 
real energy conundrum. They have already used up 
their share of carbon space; emissions from the burn-
ing of fossil fuels by these countries, first coal and then 
natural gas and oil, have brought the world to the edge 
of the precipice. They have said in their many  
pronouncements that they would move away from fossil 
fuels to cleaner renewable energy systems, that they 
would reinvent their energy systems. But the question 
is will they today, when the rubber has hit the road? 

It is a double-punch moment as well. On the one 
hand, these countries—from Europe to the US—are 
battered because of a fast-heating planet; temperatures 
have gone through the roof; droughts and extreme 
weather events are hitting them as well. They know 
that climate change is a great equaliser and that as 
emissions stock up in the atmosphere, temperatures 
will increase and make for an untenable future. On the 
other hand, ordinary people across Europe are worried, 
not just because of climate change but because of the 
lack of energy to heat their homes this coming winter. 
In the UK, energy prices have spiralled—some say also 
because of the lack of regulatory control on the domes-
tic gas production—and it is making for a tense polity. 

In the US, gas prices went up in summer, so much 
so that people travelled less and consumption of fuel 
dropped for one climate-friendly moment. But now that 
prices are down and it is business as usual, the 
question is if the Joe Biden administration will be able 
to meet its ambitious climate change goals for 2030. 

The fact is that this energy disruption has provided 
the much-needed vault to the beleaguered fossil fuel 
industry and has given it a new lease of life. Today, 
governments have changed their tune; they are asking 
this industry to dig more; to drill more; to supply more. 
Europe has baptised natural gas, a fossil fuel less 

polluting than coal but still a major emitter of carbon 
dioxide, as "clean". Norway and UK have rebooted their 
oil and gas drilling; Germany and others in Europe are 
looking for new suppliers of liquefied natural gas (lng) 
from every distant shore and are building infrastruc-
ture to pipe and pump it. The US has passed a climate 
bill (the Inflation Reduction Act), which will invest in 
renewable energy but conditional to spends on oil and 
gas in Alaska, Gulf of Mexico and the opening up of 
millions of hectares of federal land for drilling. 

It is no doubt that this legislation is a momentous 
development—one that would have seemed impossible 
just a few years ago. The US will, through this, do 
more than ever before to build a manufacturing base 
for renewable energy, particularly solar, and will 
incentivise its use and generously pay households to 
switch to electric vehicles or cleaner and more insu-
lated houses to cut energy bills. Europe, even in this 
desperate scramble for gas, is 
working to ramp up its invest-
ment in renewable power. This 
spend on everything from 
nuclear to solar, wind and 
biomass power is also about its 
energy independence, as it cuts 
the umbilical cord with foreign 
energy suppliers. 

So, it is the worst of times. It 
could be the best of times, but there are some caveats. 
One, this renewed interest in fossil fuels must remain 
temporary and transient. Given the nature of econo-
mies, once the investment has been made in this new 
infrastructure for lng terminals or the supply of fossil 
fuel has increased from new oil and gas discoveries, it 
will be difficult to wean off. 

Two, and this is linked to my first caveat, these 
countries should not be entitled to more use of fossil 
fuels in our world of shrunk carbon budgets. They need 
to reduce emissions drastically and leave whatever 
little carbon budget space that is remaining to poorer 
countries to use—this, in real terms, means not using 
fossil fuels but letting the continent of Africa or 
countries like India use the available cleaner fossil 
fuels to drive economies and reduce local air pollution. 

It is not just a moral imperative, but a pre-requisite 
to a world which has a chance to keep the spiralling 
temperatures under check. This is what we need to 
keep in mind as countries reconcile their energy supply 
options with climate change. DTE                @sunitanar

New energy conundrum
SUNITA NARAIN \EDIT

As countries 
reconcile their 
energy supply 

options with 
climate change, 
will they reinvent 

the fossil fuel-
based system or 

reinvest in it? 
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26 India cannot end plastic pollution until 
it holds the petrochemical behemoths 
and the plastic industry accountable 
for manufacturing the menace
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This refers to the factsheet ”Stress signs’’(16-31 March, 2022), which clearly 
illustrates the dismal state of groundwater in India. The country’s depend-
ence on groundwater is growing, with more than 12 per cent of the resource 
extracted each year. Only 70 per cent of groundwater can be safely extracted 
for use. However, the agriculture sector alone extracts more than 90 per cent 
of this resource. At this rate, the average groundwater table may deplete by 4 
to 9 metres by 2030. This over-exploitation will lead to a hydrological 
drought with far-reaching consequences. For instance, with receding water 
table, shallow wells may soon dry up and the water flow may reduce in 
streams. Further, over-exploitation of groundwater elevates the concentration 
of harmful compounds such as fluorides, nitrates, iron and arsenic metals in 
it to worrying levels, which can cause chemical toxicity.  

To save this resource, one may consider conjunctive use of groundwater 
and surface water, large-scale mapping of aquifers, hydrogeomorphological 
analysis and linking cropping patterns with groundwater availability. 
K KAILASA NATHAN
NEW DELHI

Women leaders need 
practical support
Apropos the article “Spark of hope”  
(1-15 August, 2022), which requires a 
debate. In broad terms, enhancement of 
the women’s quota in Panchayati Raj and 
in local governments is welcome. But are 
these women representatives able to 
effect real change while in power? In 
several cases, their husbands step in as 
substitutes. This certainly goes against 
the spirit of women empowerment.  
The root cause of this trend is poor 
educational and financial support given 
to women. When they come to power, 
they should learn to communicate 
effectively as leaders. They should also 
receive adequate compensation for the 
household work that is missed while  
they fulfil their responsiblities.  
L R SHARMA
SUNDERNAGAR

Adverse impacts of 
Tonga eruption
This is in reference to the article  
“Tonga volcano spews enough water to 
fill 58,000 pools into stratosphere, likely 
to add to global warming”, published 
online on August 4, 2022.  The eruption 
also released 22 million cubic metres  
of sea salt into the sky, leading to a warm 
and wet winter in New Zealand, especi- 
ally in the country’s northern island.
MARIN GLUCINA
VIA EMAIL 

Shine a light on   
environmental heroes
This refers to the article “Tamil Nadu’s 
forestman” (1-15 July, 2022), which is a 
real eye-opener. There are individuals 

Engage

Groundwater must be 
used with caution
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across the country that have similar stories. One notable person would be the 
environmentalist Saalumarada Thimmakka, who is responsible for planting 
and nurturing 385 banyan trees in a 45-km-long stretch of land along a 
highway between Hulikal and Kudur in Karnataka. She has received the Padma 
Shri, the country’s fourth-highest civilian award, for her efforts. People like her 
have strived hard to preserve the environment, and are inspiring in the current 
climate. It would be worthwhile for the magazine to publish such stories.
K R T ACHAR
VIA EMAIL 

New zoonotic virus 
detected in China
Nearly three years after recording 
the spread of COVID-19, China 
last month reported the outbreak 
of a new zoonotic virus in its 

eastern provinces of Shandong 
and Henan. Called Langya 
Henipavirus or the LayV, it has 
infected 35 people as of early 
August. Like COVID-19, LayV is 
believed to have transmitted 
from animals—it is commonly 
found in bats, rodents and 
shrews. Where has LayV come 
from, and will it escalate to a  
major public health concern? 
Watch the video to find out.

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. 

WRITE 
TO US

N O T I C E  B O A R D

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

Uttar Pradesh is set to inaugurate its first vulture conservation and breeding centre on September 3, celebrated as the International 
Vulture Awareness Day. This is India's second such centre after the Jatayu Conservation Breeding Centre in Pinjore, Haryana. The 

country has seven other facilities where vultures are bred and then released into the wild. Of the eight vulture species in the country, 
two are nearly threatened, one is endangered and four are critically endangered, says the International Union for Conservation of 

Nature (IUCN). Data with the Union government shows that as of the last count in 2017, the country has only 19,000 vultures.

WHAT’S INSIDE

VIKAS CHOUDHARY1,000 WORDS
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Freedom fuel
IN THE past four years, Vishakha Chandhere 
has spawned a quiet revolution of sorts 
from her city of Pune to beat the rising 
prices of cooking gas or liquefied petroleum 
gas (LPG). Every day, while preparing a 
lunch of dal, rice and vegetables for her 
family, she measures the ingredients, finds 
the perfect ratio of spices and mixes them 
in a steel vessel. But instead of turning to 
an LPG stove, Chandhere carries the vessels 
up to the roof to place it in one of her three 
solar cookers—the first has a parabolic re-
flector that heats the base; the second one 
is an insulated box with light reflected mir-
rors on the base and the lid; and in the third 
cooker, food is placed inside a vacuum tube 
that concentrates light to generate heat. 

“Food can be boiled, steamed or 
roasted in any of the three cookers,” says 
Chandhere. The only difference is that the 
parabolic solar cooker works well when 
there is excessive light; the tube model is 
best suited for cloudy days; and the box 
cooker, though it takes one to two hours to 
warm up, is suited for all conditions. Chand-
here also uses these cookers to prepare 
dinner early in the evening, when there is 
still some sunlight. "The food then stays 
warm in the device without any danger of 
being burnt or overcooked," she says. 

Since rotis do not cook well on solar 
cookers, she uses a biogas stove. "I have 
a portable biogas digester which provides 
enough methane by decomposing just 2 kg 
of food waste," she says. During monsoon 

or winter, when the solar cookers cannot run 
at full capacity, she uses a briquette stove 
fuelled by garden waste and coconut shells 
compressed with a briquetting machine. 

An engineer by education, Chandhere 
has worked in the environment and clean 
energy sector. She began experimenting 
with clean cooking to find sustainable 
alternatives to expensive LPG cylinders. 
“I needed about eight cylinders a year for 
my family of four. The shift to clean cooking 
helps me save about R6,000 a year,” she 
adds. The devices have cost her R3 lakh. 
"But there is no recurring investment, unless 
I run out of food or garden waste," she says.

To share the lessons she has learnt and 
to promote clean cooking devices, Chand-
here in 2018 launched a startup called 
Orjabox. It conducts sessions on eight clean 
cooking devices, including solar cookers, a 
biochar steam cooker that uses charcoal 
derived from agricultural waste and a rocket 
cookstove, a smokeless chulha that works 
on firewood. Since these devices are not 
easily available, the startup also facilitates 
their purchase from manufacturers. Nivedita 
Kumbhar, a Pune resident, bought a box so-
lar cooker six months ago after a workshop 
with Orjabox, and says, "The food tastes 
better as it is slow-cooked." 

Chandhere has also started to sell 
biomass and biochar briquettes, along with 
solar-dried onion, tomato, mint and ginger. 
"Other people can do their own experiments 
to generate additional income,” she says.

Pune entrepreneur 
experiments with 
cooking devices 
powered by solar 

and biomass 
to beat rising 

LPG prices
HIMANSHU N

Digest/IN FRONT
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FARMERS ACROSS the 
country use four highly 
hazardous pesticides for 
more crops than officially 
approved, according to a 
report by Kerala non-
profit Pesticide Action 
Network. Approval for 
pesticides is given on 
the basis of their residue 
on crops. However, the 
"State Of Chlorpyrifos, 
Fipronil, Atrazine And 
Paraquat Dichloride 
In India" that analyses 
data from 300 farmers, 
farm workers and 
retailers in five states, 
finds that agriculture 
departments, universities 
and manufacturers 

recommend use of these 
chemical inputs against 
national regulations. For 
instance, chlorpyrifos 
is used for 23 crops, but 
is officially approved 
for 18. High exposure 
to this insecticide can 
damage the human 

nervous system. Fipronil, 
another insecticide that 
is harmful to the thyroid, 
has been approved for 
nine crops but is used 
for 27. Similar figures 
are noted for herbicides 
atrazine that leads to 
hormonal problems, and 

paraquat dichloride, 
a possible carcinogen. 
Farmers say they do not 
use safety measures and 
often develop breathing 
problems, skin burn and 
blurred vision. The report 
recommends a ban on the 
four pesticides.

These findings came 
just days before Punjab 
on August 12 imposed a 
60-day ban on use of 10 
other insecticides with 
long-grain basmati rice, 
a major export of the 
state. The decision came 
after several samples 
showed residue of 
insecticide more than the 
permissible limits. 

218 diseases turn severe 
due to climate events
SOME 218 pathogenic diseases have been intensified 
by climate-related events, warns a study published 
by the University of Hawai'i at Mãnoa, US. The 
researchers studied 375 diseases and their behaviour 
with 10 climate-related events like floods, drought, 
heatwaves and wildfires to trace more than 1,000 
pathways through which diseases increase in 
severity and spread. Apart from transmission 
of vectors and disease-carrying sources to new 
areas, these events have also brought people 
closer to disease hotspots with land use changes 
and migration. Further, climate change has also 
weakened humans' immune system. Physical and 
mental stresses caused by disasters, damaged health 
systems and rampant malnutrition hinder people's 
defences against infections, the study says. On the 
other hand, the study notes that climate-related 
events have also diminished the severity of nine 
diseases, reducing the impact on public health. 

Undue use of 4 hazardous pesticides
AGRICULTURE 

CLIMATE CHANGE PUBLIC HEALTH

US' climate law could 
hinder global goals
US PRESIDENT Joseph Biden on August 16 passed the 
Inflation Reduction Bill, 2022, touted as a major 
win for the country's climate ambitions. The new 
law marks US $369 billion for various climate 
measures, for example, incentives for the domestic 
renewable energy sector. Proponents of the new 
law say that it will boost global climate targets to 
reduce greenhouse gas emissions. However, players 
like the Solar Energy Industries Association, which 
represents the US' solar sector, say the goals may 
face hurdles because the domestic supply chain is not 
equipped to meet expected demand. Other analysts 
note that this could invite foreign energy players 
to shift focus towards the US, hindering countries 
like India from building capacity to meet their own 
climate goals. Moreover, the law also has provisions 
allowing the lease of 243 million hectares of public 
and offshore land for oil and gas drilling, which is 
seen as a massive boost to fossil fuel expansion. 
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China in the beginning of August banned 
imports of breads, citrus fruits and packaged 
tea from Taiwan, in response to a visit from 
US House of Representatives Speaker Nancy 
Pelosi in July. The ban will affect just 0.2 per 
cent of Taiwan's total exports to China, in 
monetary terms. But it comes as a major blow 
to small food businesses in China and in Hong 
Kong that depend on good-quality produce 
from Taiwan, as per media reports. 

Residents of the River Nile state in Sudan 
staged sit-in protests in early August against 
dangerous practices followed during gold 
mining in the region and smuggling of the 
precious metal. Their main concern is the use 
of toxic substances like mercury and thiourea, 
a sulphur compound, during mining. The 
residents are also against the government's 
plan to bring in more mines in the region.   

Scotland on August 15 became the first 
country to provide menstruation products for 
free, as a part of global efforts to end "period 
poverty" or a lack of access to sanitary items 
due to high costs. Earlier, the products were 
provided for free in educational institutions 
and public buildings. This will now expand 
to gyms, pharmacies, libraries and other 
community spaces. Northern Ireland is  also 
considering a similar measure. 

Anglo-French oil company Perenco is 
lobbying the Peruvian government to scrap 
a plan for a reserve for uncontacted tribes in 
the country's Amazonian region, according 
to humanaitrain organisation Survival 
International. If the project, approved in 2021, 
is dropped to allow for more drilling, it would 
risk the lives of tribal people present in the 
region for decades. 

GLOBALBITSQUERY

1What does this 
classification mean?
Recognition of covid-19  
as a workplace or 

occupational disease acknowl-
edges the fact that workers in 
certain professions, such as 
healthcare and sanitation, are 
at greater risk of contracting 
the infection. 

2  Why does it matter?
Countries consider 
occupational diseases 
when drafting labour 

laws. Identifying which sectors 
are prone to certain illnesses 
help leaders draft specific 
regulations to prevent them, 
and provide financial and 
social support to workers.  

3 
Do countries of-
ficially recognise 
covid-19 as an occu-
pational disease?
Since the start of the 

pandemic, several countries 
including Australia, China, 
Canada and France have 
made the classification. On 
August 15 this year, trade 
unions in the UK urged the 
government to do the same. 
The World Health Organiza-
tion and the International  
Labour Organization say  
that both covid-19 and long 
covid—lingering health 
effects after the infection 
recedes—should be seen as  
occupational diseases. In  
India, however, experts 
say that such a measure is 
unlikely to come soon, given 
that several sectors depend on 
informal workers. 

COVID-19, a 
workplace risk

TRACKER

Source: " Air Quality and Health in Cities", Health Effects Institute, August 17, 2022

India has the top two most polluted cities in terms of PM2.5 levels. Outdoor 
PM2.5 levels of 5 μg per cubic metre are deemed healthy by World Health 
Organization, but exposure is higher in cities of low- and middle-income countries

110 μg/m3

Delhi, India83.6 μg/m3

Kano, Nigeria
66.9 μg/m3

Lagos, Nigeria
51.9 μg/m3

Accra, Ghana

73.2 μg/m3

Lima, Peru

84 μg/m3

Kolkata, India
55 μg/m3

Beijing, China
63.6 μg/m3

Karachi, Pakistan

71.4 μg/m3

Dhaka, 
Bangladesh

67.3 μg/m3

Jakarta, 
Indonesia

00 Average annual PM2.5 
exposure levels in 2019
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Fishing communities disrupted 
construction of the Vizhinjam international 
transhipment project in Thiruvananthapuram 
district, Kerala, on August 16 by staging 
a protest for proper compensation and 
rehabilitation packages. The port project, 
commissioned by Adani Ports, has sparked 
concerns from activists for years as it will 
destroy around 500 households and boats in 
the Vizhinjam area and hinder the livelihood 
prospects of fishers. 

The Union government on August 11 agreed 
to procure 0.8 million tonnes of parboiled 
rice from Telangana, amid low paddy acreage 
across the country this kharif season. Earlier 
this year, the Centre had refused to buy 
parboiled rice from the state due to huge 
stocks with the Food Corporation of India, 
leading to protests from growers and political 
leaders in the state, a major producer of this 
variety, and the national capital. 

Katchal island has lost more than 90 per 
cent of its mangrove cover over two decades, 
US space agency NASA revealed through 
satellite images on August 8. The island in 
the Nicobar archipelago was severely hit by 
the 2004 tsunami over the Indian Ocean, 
after which the land subsided by 3 m and 
submerged many mangrove ecosystems, 
NASA's Earth Observatory noted.   

More than 200,000 people were marooned 
by massive floods that hit Odisha's coastal 
areas in mid-August. As of August 18, the 
floods affected 1,757 villages in 64 blocks 
and 10 towns in 12 districts, but no casualties 
were reported. The state government said it 
had evacuated more than 50,000 and was 
transporting food to at least 60,000 others that 
were displaced. 

n The Lok Sabha has passed the Energy Conservation (Amendment) Bill, 
2022 that aims to ensure greater use of renewable energy and enforcing penalties 
on industrial polluters for carbon emissions.

nThe Union Ministry of Coal has prepared the draft Mineral Concession 
(Amendment) Rules, 2022 to revise the rate of interest charged on late 
payment of rent and royalty on coal/lignite. This amendment is part of the ministry's 
efforts to improve ease of doing business in the coal sector. 

n The Union Ministry of Environment, Forest and Climate Change has issued the 
Hazardous and Other Wastes (Management and Transboundary 
Movement) Amendment Rules, 2022 to develop an online portal to simplify 
processes related to extended producer responsibility and recycling of waste.

So far... HIGH 
COURTS

119
SUPREME 
COURT

72 
NATIONAL 

GREEN 
TRIBUNAL

287
Number of cases on 
environment and development 
tracked from January 1 to  
August 17, 2022

FOR DETAILED VERDICTS, SCAN

NATIONAL GREEN  TRIBUNAL 
n In a case regarding illegal mining 
along the Yamuna in Belgarh village, 
Hrayana, the National Green Tribunal 
(NGT) has asked authorities of the 
state and of Uttar Pradesh to take 
appropriate action. The tribunal noted 
that an earlier report had noted a 
diversion in the flow of the river due to 
illegal mining, but did not take steps 
to address it. 

nIn response to an application 
against damage to the ecology 
in Uttarakhand due to an influx 
of pilgrims, NGT ordered a joint 
committee to submit report on steps 
to be taken to preserve sensitive and 
biodiverse regions of the state.   

nNGT directed  the Greater Noida 
Industrial Development Authority to 
respond to an application brought 
by members of a residential society 
against construction of mobile towers 
in green belts in the city. 

SUPREME COURT
n In a case brought by a Bharatiya 
Janata Party leader against promises 
of free amenities made by political 
leaders ahead of elections, the 
Supreme Court has asserted that 
it cannot stop such declarations. 
The court however said that it is first 
essential to define a "freebie" .  

HIGH COURTS
n The Kerala high court has directed 
the Centre and the National Disaster 
Management Authority to hasten the 
formulation of guidelines to disburse 
compensation to families of people 
who died due to the adverse effects of 
COVID-19 vaccination. 

n The Madras high court has asked 
the Centre to find suitable alternatives 
for plastic packaging of food products, 
water bottles and milk packets. 
The court has also asked the state 
government to file a report on use and 
disposal of plastic water cans. 

INDIABITS

IN COURT 

POLICY FRAMEWORKS

By Snigdha Das, Shuchita Jha, Rajat Ghai, Susan Chacko, Sanjit Kumar and Dakshiani Palicha
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AGRICULTURE/CROP CYCLE

Mean rainfall: 96.3 mm

Coefficient of variation: 55.4*

Rainfall
7 districts

Days  
without rain 
4 districts

Rainfall
7 districts

Days  
without rain
9 districts

13 
districts

Andhra Pradesh

Update overdue
India still sows as per a calendar created on the weather  
of the 1990s, though rainfall and temperature patterns 

have seen a major shift 
SHAGUN AND HIMANSHU N NEW DELHI

IN 1996, the India Meteorological 
Department (imd) created a first-
of-its-kind calendar with 

district-wise weather information 
for crop cultivation. It provided 
sowing and harvesting time, as 
well as weekly average rainfall and 
temperature during critical growth 
stages of the area's major crops. 
Agriculture departments across the 
country used it to prescribe sowing 
dates to farmers. Over the years, 
the sowing schedule became India’s 
farming cycle, to the extent that at 
least two generations of farmers 
have now been following it. 

However, rainfall patterns in the 
past two decades have seen 
substantial changes in the date of 
arrival, frequency as well as 
distribution. As a result, farmers 
who adhere to the crop calendar 
often face crop loss.

Sethpal Singh of Nandi village 
in Uttar Pradesh’s Saharanpur 
district has been in such a 
situation four times in the past 
decade. “I always start preparing 
paddy nurseries by the second 
week of June. Twenty days later I 
transplant them. This is also the 
schedule that officials at the local 

India Meteorological  
Department's data  

for 1988-2018, covering 
676 of India’s 730 districts in 28 states 
and the Union Territory of Jammu and 

Kashmir, finds that over 60% of the districts 
have seen a decrease in rain in June—the 

key month for sowing the kharif crop

Upward trend Downward trend

DRYING JUNE

Source: India Meteorological Department
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*The higher the number, the more unpredictable the rain

Mean rainfall: 57.7 mm

Coefficient of variation: 70.6*

Rainfall
17 districts

Days  
without rain 
3 districts

Rainfall
4 districts

Days  
without rain

11 districts

21 
districts

Haryana

Mean rainfall: 127.4 mm

Coefficient of variation: 53.6*

Rainfall
24 districts

Days  
without rain 

20 districts

Rainfall
27 districts

Days  
without rain

31 districts

Madhya Pradesh

51 
districts

Mean rainfall: 210.7 mm

Coefficient of variation: 32.5*

Rainfall
6 districts

Days  
without rain 

10 districts

Rainfall
24 districts

Days  
without rain
5 districts

Odisha

30 
districts

Mean rainfall: 185.8  mm

Coefficient of variation: 39.6*

Rainfall
5 districts

Days  
without rain 
5 districts

Rainfall
22 districts

Days  
without rain
2 districts

27
districts

Chhattisgarh

Krishi Vigyan Kendra tell us to 
follow,” says Singh, who owns over 
12 hectares (ha). “But if it does not 
rain in these 20 days, the saplings 
go to waste and we have to prepare 
them again. This is what happened 
this year too,” he adds.

This year, Saharanpur received 
no rain in the first two weeks of 
June, 7 per cent less than normal 
rain in the third week, and no rain 
in the fourth week, as  
per imd data. The district also saw 
11 per cent and 52 per cent less 
than normal rainfall in the first 
two weeks of July.

All the farmers Down To Earth 
(dte) spoke to in Uttar Pradesh, 
Madhya Pradesh, Maharashtra 
and Bihar narrate similar stories. 
“At least three of the past 10 years 
have seen a significant delay in 
rainfall. In all those years, I had 
halved my acreage under paddy to 
cut my losses,” says Swaroop 
Prasad, a farmer from Madhya 
Pradesh’s Rewa district.

Santanu Bal, principal scientist 
with the Indian Council of Agri-

cultural Research (icar)-Central 
Research Institute for Dryland 
Agriculture (crida), tells dte that 
the existing calendar will not help 
in decision-making for crop 
production in the backdrop of 
current climate variability. “The 
crop calendar was set according to 
the onset of rain, its volume and 
distribution. For example, the 
monsoon reaches the Kerala coast 
by June 1. Crop sowing in the state 
has been set accordingly. It reaches 
Odisha by June 12-13, where, 
again, sowing has been set as per 
this date. Agriculture universities 
in the states developed the calendar 
as per the major crops and the 
monsoon,” Bal explains. But the 

calendar is based on the assumption 
that the weather is "normal" and 
can no longer precisely suggest 
operations for rain-fed agriculture, 
he adds.

dte analysed imd data for 30 
years, from 1988 to 2018, covering 
676 of India’s 730 districts in 28 
states and the Union Territory of 
Jammu and Kashmir, to find that 
420 districts in the country (62 per 
cent of the districts covered in the 
data) have seen a decrease in 
rainfall in June—the key month 
for sowing the kharif crop (see 
‘Drying June’). A total of 210 
districts (31 per cent of the districts 
covered in the data) also reported 
an increase in the number of days 

I prepare paddy nurseries by 
second week of June; 20 days 
later I transplant them. If it 
does not rain in these 20 days, 
the saplings go waste. This is 
what happened this year 
SETHPAL SINGH, FARMER FROM NANDI 
VILLAGE, SAHARANPUR, UTTAR PRADESH
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with no rainfall.
Though 248 districts (36 per 

cent of the districts covered in the 
data) saw an increase in rainfall, it 
does not really help farmers 
because it still means unpredictable 
rainfall. For instance, a district 
could see heavy rain one day and 
then no rain for a long duration. 
Growing a crop like paddy, which 
needs continuous flooding of fields 
up to 10 cm depth for two weeks at 
the transplantation stage, requires 
precise weather information. 

Overall, 55 per cent of India’s 
net sown area (139.42 million ha)  
is rain-dependent and grows 34 of 
the country’s 40-odd major crops, as 
per a July 2022 draft policy paper of 
the National Rainfed Area Autho-
rity (nrra). This signifies the 
pressing need for a relook at the 
crop weather calendar, which nrra 
also states in the paper: “Long-term 
data for India indicates, that 
rainfed areas experience 3 to 4 
drought years per decade. Of these, 
two to three are moderate and one 
or two are severe in intensity. Rain-

fed crops are likely to be worst hit 
due to limited options of coping 
with variability of rainfall and 
temperature resulting in a shift in 
sowing time and shorter growing 
season, which may necessitate 
effective adjustment in sowing and 
harvesting dates. Increasing intra-
seasonal variability of rainfall has 
become a major concern.”

FALSE START
Bal highlights another phenom-
enon, called “false start”, happening 
more frequently in the first monsoon 
month of June. It refers to a 
situation where the first spell of 
rain is followed by dry spell lasting 
a week or more. “June has been 
troubling. There is not much 
difference in the onset of rain but 
the major concern is the break in 
rain once you have sown. A break in 
monsoon has been happening more 
in June. For rain-fed areas, there is 
no other option because the sowing 
window is only till July 10-15,” says 
Bal. “False start condition is very 
vital, because it leads to germination 

failure and re-sowing by farmers 
resulting in increased cost of culti-
vation,” states a paper published in 
Agricultural and Forest Meteorology 
journal on March 14, 2022. 

Adapting to the changed rain 
pattern, farmers already have 
started to delay sowing. Bharat 
Dighole, a Nashik-based farmer 
and president of the Maharashtra 
State Onion Grower’s Association, 
says that many farmers have 
skipped sowing in June. “Cotton, 
soybean, bajra (pearl millet) and 
corn are among the major kharif 
crops grown in the region. For the 
past five years, we are not sowing 
in June due to high risks that  
come with uncertain rains. The 
farmers understand that the 
timing is not optimal for the crops 
and voluntarily push the sowing  
to July. June sowing in Nashik is 
only about 5 per cent; the majority 
of the sowing happens in July,” 
Dighole says.

Farmers in Nandi village too 
have shifted their kharif crops to 
July-August to minimise losses due 

AGRICULTURE/CROP CYCLE

Mean rainfall: 485.6 mm

Coefficient of variation: 30.3*

Rainfall
4 districts

Days  
without rain 
1 district

Rainfall
14 districts

Days  
without rain
0 district

Arunachal Pradesh

Mean rainfall: 218.6 mm

Coefficient of variation: 30.5*

Rainfall
6 districts

Days  
without rain 
5 districts

Rainfall
30 districts

Days  
without rain

11 districts

Maharashtra

Mean rainfall: 101.4 mm

Coefficient of variation: 48.4*

Rainfall
9 districts

Days  
without rain 
3 districts

Rainfall
3 districts

Days  
without rain
3 districts

Himachal Pradesh

Mean rainfall: 60.2 mm

Coefficient of variation: 64.6*

Rainfall
16 districts

Days  
without rain 
8 districts

Rainfall
4 districts

Days  
without rain
8 districts

20
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Punjab

12 
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20
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36 
districts
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to a failed June and a weak July 
monsoon. “Apart from paddy, our 
other major crops are moong (green 
gram) and urad (black gram) in 
pulses and mustard and sesame in 
oilseeds, which are sown and 
harvested between March and 
June. But their season has shifted 
by two months to July-August since 
the last four years. We have seen a 
positive yield because of this,” says 
Vinod Kumar, a farmer from Nandi.

Singh remembers that in 2021, 
there was heavy rainfall during 
the months of March and April that 
affected the short-duration zaid 
crops that are sown in March and 
harvested by May. This turned into 
a vicious cycle. Zaid got prolonged 
till the kharif sowing season which 
led to delay in sowing and 
harvesting of kharif and, in turn, 
delayed clearing of the land for the 
rabi crop of wheat. 

Farmers from other villages 
have also reported skipping the 
crop season. “I sow sesame and 
paddy in kharif every year in June. 
Since it did not rain, I could not sow 

these crops. Had I sown late, my 
rabi pea crop, which is my main 
source of income, would have been 
delayed,” says Ajit Pratap of Jalaun 
district, Uttar Pradesh.

KHARIF LAG
As of August 12, 2022, kharif 
sowing lags by 3.76 million ha 
(mha) compared to the correspo-
nding period in 2021, as per data 
on the website of the Union 
Ministry of Agriculture & Farmers' 
Welfare. Area under paddy—the 
main kharif crop—is short by 4.38 
mha (12 per cent), compared to the 
2021 data. The gap between 
“normal” paddy sown (calculated as 
an average of sown area between 
2017-18 to 2021-22 during the 

corresponding week) during this 
time and the current sowing is 
much more at 21.9 per cent. The 
“normal” sown area for this time of 
the season is 39.7 mha.

This coincides with a deficit in 
rainfall in important paddy 
growing states of Uttar Pradesh, 
Bihar, Jharkhand and West 
Bengal. June had ended with a rain 
deficit of 8 per cent, with 18 states 
staring at a “large rainfall” deficit. 
dte analysed area under paddy till 
the second week of July in the last 
10 years and found that there are 
fluctuations almost every year. In 
six of the 10 years, the area 
decreased when compared to the 
previous year’s figure during the 
same period.

*The higher the number, the more unpredictable the rain

Mean rainfall: 318 mm

Coefficient of variation: 20.3*

Rainfall
2 districts

Days  
without rain 

15 districts

Rainfall
20 districts

Days  
without rain
1 district

22 
districts

West Bengal

Mean rainfall: 801.5 mm

Coefficient of variation: 33*

Rainfall
2 districts

Days  
without rain 
0 district

Rainfall
6 districts

Days  
without rain
0 district

11
districts

Meghalaya

Mean rainfall: 400.8 mm

Coefficient of variation: 22.7*

Rainfall
12 districts

Days  
without rain 
7 districts

Rainfall
19 districts

Days  
without rain
4 districts

Assam

31 
districts

Mean rainfall: 900.4 mm

Coefficient of variation: 24.3*

Rainfall
1 districts

Days  
without rain 

NA

Rainfall
1 districts

Days  
without rain

NA

Goa

2 
districts

The rain pattern has changed 
in the past two decades. 
Earlier, monsoon would arrive 
in the village by June 15. Now 
it sets in after July 15 
RAMPRAKASH YADAV, FARMER FROM 
BANDA DISTRICT, UTTAR PRADESH

14-21Special Report-Crop.indd   1714-21Special Report-Crop.indd   17 24/08/22   12:41 PM24/08/22   12:41 PM



AGRICULTURE/CROP CYCLE

‘NORMAL’ REVISED
imd has taken note of the erratic 
nature of the monsoon. In April 
this year, it lowered the average 
normal value for June-September 
by 12 mm. The new normal of  
868.6 mm is based on 1971-2020 
data and replaces the earlier figure 
of 880.6 mm based on 1961-2010 
data. This is reason enough for a 
re-look into the conventional 
sowing dates and practices followed 
across India.

In July 2020, Bal and other icar-
crida scientists started creating a 
dynamic crop weather calendar for 
10 crops in 25 locations across the 
country. “The existing crop calendar 
is static. In the dynamic one, when 
you change an input—for instance, 
the monsoon arrival date or the 
average temperature in a particular 
month—the sowing and harvesting 
dates are optimised accordingly,” 
says Bal. 

Nabansu Chattopadhyay, a 
former deputy director general of 
the agricultural meteorology 
division of imd, is of the view that  

imd's rain data and its translation 
for use to meet agricultural  
needs are two different things. 
“Land warming takes away the 
moisture from the soil, and heavy 
or excess rainfall does not allow it 
to retain the lost moisture because 
the soil does not get enough time to 
absorb it. Such scenarios occur 
when there are long breaks 
between the rain spells during 
monsoon,” he says. Determining 
the onset of the crop growing 
season using this “soil-water 
balance” approach is important 
because it takes into account the 
amount of rainfall needed to build 
up the soil moisture and loss of soil 
moisture through evapotrans-
piration. A dry spell of over two 
weeks after sowing could lead to 
crop failure or yield reduction 
because topsoil dries out.

NEW INDICES 
icar scientists have tried to see the 
length and impact of a dry spell 
and have defined a new index called 
the dry spell index (dsi) in a paper 

published in the journal Agricu-
ltural and Forest Meteorology in 
December 2021. The index can be 
used to recommend area-specific 
crops based on new rain patterns.

The research finds that dsi is 
better in quantifying the reduction 
in yield due to a dry spell, as 
compared to the Standardised 
Precipitation Index (spi), widely 
used by government agencies to 
monitor soil moisture levels. It 
takes into account the cumulative 
seasonal rainfall, not the length 
and impact of dry spells.

The paper quantifies the 
cumulative impact of dry spells 
during the kharif season on six 
major rain-fed crops in Rajasthan, 
Gujarat, Maharashtra, Karnataka, 
Telangana and Andhra Pradesh in 
2012-16. The analysis showed that 
the impact of dry spells on yields 
was higher in comparison to total 
rainfall indicated by the Standa-
rdised Precipitation Index. The 
productivity of all the crops was 
significantly influenced by dsi in 
over 65 per cent growing regions. 

Mean rainfall: 51.5 mm

Coefficient of variation: 53.5*

Rainfall
29 districts

Days  
without rain 
5 districts

Rainfall
4 districts

Days  
without rain

10 districts

Rajasthan

Mean rainfall: 69.5 mm

Coefficient of variation: 60.5*

Rainfall
3 districts

Days  
without rain 
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Rainfall
5 districts

Days  
without rain
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Delhi

Mean rainfall: 416.4 mm

Coefficient of variation: 24.6*

Rainfall
1 district

Days  
without rain 
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Rainfall
3 districts

Days  
without rain
0 districts

Sikkim

Mean rainfall: 160.2 mm

Coefficient of variation: 40.3*

Rainfall
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Rainfall
32 districts

Days  
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Bihar

4 
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33
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9 
districts
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“The information on continuance of 
dry spells in a season is vital in 
deciding a particular crop or crop 
variety, and to breed varieties of 
various crop durations for a specific 
location and deciding adaptation 
strategies, supplementary irrigation 
and field operations in agriculture,” 
says the paper.

GRANULAR ASSESSMENT 
Climate change should be inte-
grated into crop calendars at the 
hyper local level, says Abinash 
Mohanty, programme lead in the 
risks and adaptation team at 
Council on Energy, Environment 
and Water (ceew), a non-profit in 
Delhi. “We cannot have a straight 
cut fit for the whole of India because 
the monsoonal pattern is not the 
same or uniform across Indian 
districts,” he says, adding that the 
risk assessment and contingency 
plan also need to be synchronised.

 “ceew has been studying 
extreme weather events at the 
district level. We have conducted a 
granular risk assessment for the 

past 50 years and found that 75 per 
cent of the districts show a swapping 
trend, which means that the tra-
ditional flood prone areas are 
becoming drought areas and vice 
versa,” says Mohanty.

.
CONTINGENCY PLANS
Ideally, district-wise contingency 
plans for agriculture should be put 
into action depending on the 
rainfall deficit. In 2010, icar-crida 
prepared a contingency plan for all 
the districts. The plan includes 
information about the district’s 
agro-ecological zone; rainfall, 
irrigation and land use patterns; 

crops cultivated and the sowing 
window, among others. It also lists 
the kinds of emergencies the 
district is prone to and strategies to 
counter them. For example, in 
Uttar Pradesh’s Aligarh district, 
which has received 52 per cent 
deficit rainfall between June 1 and 
August 19, the contingency plan 
advises farmers to plant early-
maturing varieties of pearl millet 
such as Composite-ictp-8203 and 
Raj-171 Hybrid-Pusa-23 and 322. It 
recommends cultivating moong 
bean varieties like Samraaat and 
Meha and sorghum varieties like 
Composite-csv-13, csv-15 and 

*The higher the number, the more unpredictable the rain

Mean rainfall: 205.5 mm

Coefficient of variation: 22*
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Mean rainfall: 190.3 mm

Coefficient of variation: 44.4*
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Jharkhand

Mean rainfall: 53.6 mm

Coefficient of variation: 46.7*

Rainfall
3 districts

Days  
without rain 

26 districts

Rainfall
29 districts

Days  
without rain
3 districts

Tamil Nadu

32 
districts

Mean rainfall: 430.6 mm

Coefficient of variation: 29.2*

Rainfall
5 districts

Days  
without rain 
2 districts

Rainfall
3 districts

Days  
without rain
0 district

Mizoram

8 
districts

If the rainfall is less, the 
dryness in the soil does not 
allow the seed to germinate. 
Such scenarios occur when 
there are long breaks between 
the rain spells during monsoon 
NABANSU CHATTOPADHYAY, FORMER 
DEPUTY DIRECTOR GENERAL, INDIA 
METEOROLOGICAL DEPARTMENT 
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Vijeta Hybrid-csh-16 and csh-14.
The contingency plan for 

Bihar’s Aurangabad district, 
which has faced 47 per cent deficit 
rain between June 1 and August 
19, recommends replacing normal 
crop varieties to early-growing 
varieties of traditional crops like 
rice, wheat, pigeon pea, lentils 
and chickpea.

 However, in a July-end meeting 
between the Union agriculture 
secretary and officials of Bihar, 
Uttar Pradesh, Jharkhand and 
West Bengal, which had seen 
deficit rainfall by then, the officials 
said the states were not in a 
position to implement contingency 
plans because seeds of alternative 
crops were not available, says a 
government official on condition of 
anonymity. “They said that they 
do not keep a reserve of seeds in 
such large quantities. What will 
they do of those seeds if monsoon 
was normal,” the official says.

Still, contingency planning 
and adapting to changing climate 
could be a possible solution, says 

V K Singh, director at icar-crida. 
“We have identified 650 districts 
across India that are vulnerable to 
climate change. An updated plan 
for over 350 is already in place. 
Farmers need to adapt by culti-
vating drought-resilient varieties 
of crops. They could diversify by 
choosing horticulture and growing 
grains,” he notes. 

STATES WANT AN UPDATE 
Some states have recognised the 
need to align their cropping cycles 
with the erratic nature of the 
monsoon. Assam has requested 
icar-crida to do a revision of the 
crop calendar of the whole state. 
Following this, icar formed a 
committee under Bal to look at the 
change in rainfall and temperature 
in the state and to work on the best 
way to revise the calendar. 

In Bihar too, the state 
government, in its Climate Resi-
lient Agriculture Plan formed in 
September 2019, talks about an  
“improved climate resilient variety 
which is suitable for the cropping 

system and crop calendar”.
Scientists also make a case for 

reclassifying agro-climatic zones 
that have been in use since 1979, 
when imd had first identified them 
to develop location-specific strate-
gies for agricultural development 
in the country. “Agriculture needs 
re-oriention. There is a need to 
reclassify agro-climatic zones,” 
says Chattopadhyay.

Chhatopadhyay and three 
scientists from imd-Delhi, imd-
Pune, and the Indian Institute of 
Tropical Meteorology, Pune, docu-
mented this in a paper published in 
the journal Current Science in 2019. 
The paper observed significant 
changing trends in weather param-
eters like temperature, rainfall, 
heavy rainfall and rainy days at 
various agro-climatic zones in the 
northeastern states, Gujarat, hilly 
areas of the country, and central 
and peninsular India. “This defini-
tely indicates change in climate 
from pre-90 to post-90s,” the paper 
states, and adds that the climate 
change may be reflected in the 

Mean rainfall: 132.7 mm

Coefficient of variation: 41.3*

Rainfall
1 district

Days  
without rain 

31 districts

Rainfall
30 districts

Days  
without rain
0 district

Telangana

Mean rainfall: 637.2 mm

Coefficient of variation: 24.6*

Rainfall
3 districts

Days  
without rain 
2 districts

Rainfall
11 districts

Days  
without rain
2 districts

Kerala

Mean rainfall: 103.5 mm

Coefficient of variation: 69.1*

Rainfall
3 districts

Days  
without rain 
8 districts

Rainfall
30 districts

Days  
without rain
3 districts

Gujarat

Mean rainfall: 259.1 mm

Coefficient of variation: 35.8*

Rainfall
2 districts

Days  
without rain 

NA

Rainfall
9 districts

Days  
without rain

NA

11
districts

Nagaland

31
districts

14 
districts

33 
districts
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agro-climatic zones as well and 
ultimately affect the criteria of 
their classification based on climatic 
parameters. It argues that any 
change in climatic parameters, 
particularly temperature and rain, 
in the agro-climatic zones will have 
a significant bearing on the existing 
agro-climatic classification as well 
as on crop production.

IMD AGREES
For the first time, imd also has 
recognised the need to revise the 
crop weather calendar. “Studies 
suggest that variability is incre-
asing in certain areas. It is leading 
to more floods and more droughts. 
There is a change in the distribution 
of rainfall and we are finding the 
frequency of high rainfall events 
increasing due to climate change,” 
says Mrutyunjay Mohapatra, dire-
ctor general of meteorology, imd. 
After icar-crida prepared dyna-mic 
crop calendars for 25 districts, imd 
has asked the organisation to 
prepare a dynamic crop weather 
calendar for all districts in the 

country, says Mohapatra. The work 
has been completed for 75 districts 
as of now, he adds.

Studies also say that when farm-
ers are able to access better adviso-
ries, changing sowing dates is one of 
the most beneficial climate change 
adaptation measures for them. A 
four-year intervention study on 
11,250 farmers in 75 villages of  
Uttar Pradesh, Bihar, and Madhya 
Pradesh said that 43 per cent of the 
respondents found change of sowing 
dates as the most useful impact 
from efficient advisory services. In 
the four years of the project, the 
farmers were able to access climate 
resilient agricultural technologies 

and best practices. The project  
was undertaken by the US Agency 
for International Development- 
India along with cgiar Research 
Program on Climate Change, Agri-
culture and Food Security (ccafs) to 
scale out resilient agricultural in-
terventions

For now, the dynamic crop wea-
ther calendar is running in a project 
mode and has helped farmers, 
claims Bal. But there is a dire need 
to extend it to all the districts for all 
the crops in the forms of more 
effective advisories. DTE

@down2earthindia 
(With inputs from Vivek Mishra 

and Anil Ashwani Sharma)

*The higher the number, the more unpredictable the rain

Mean rainfall: 436 mm

Coefficient of variation: 35.5*

Rainfall
5 districts

Days  
without rain 
2 districts

Rainfall
3 districts

Days  
without rain

NA 

8 
districts

Tripura

Mean rainfall: 96.1 mm

Coefficient of variation: 60.9*

Rainfall
44 districts

Days  
without rain 

13 districts

Rainfall
27 districts

Days  
without rain
7 districts

Uttar Pradesh

71 
districts

Mean rainfall: 162.1 mm

Coefficient of variation: 57.5*

Rainfall
9 districts

Days  
without rain 
3 districts

Rainfall
4 districts

Days  
without rain
0 district

Uttarakhand

13 
districts

The existing calendar is based 
on the assumption that the 
weather is ‘normal’. Rain-fed 
crops cannot be sown as per 
normal sowing dates anymore 
SANTANU BAL, PRINCIPAL SCIENTIST, 
INDIAN COUNCIL OF AGRICULTURAL 
RESEARCH-CENTRAL RESEARCH 
INSTITUTE FOR DRYLAND AGRICULTURE
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On the occasion of the Independence Day, 
grateful Indians bow to their countless 
freedom fighters. As the champion 
proponents of freedom had joined hands 
for the cause of independence, in the 
same way, we have to unite for the 
development of the country.

- Narendra Modi

Ministry of Information
and Broadcasting

Government of India

Independence Day Greetings
to All Fellow Citizens
on Completion of 75 Years of Freedom

Coming 25 years of 'Amrit Kaal' to be 'Kartavya Kaal' of every citizen 
Let us build together India of our freedom fighters’ dreams

cb
c 

22
20

1/
13

/0
10

1/
22

23

#HarGharTiranga

22-23spread 75th Independance day spread.indd   2222-23spread 75th Independance day spread.indd   22 24/08/22   4:30 PM24/08/22   4:30 PM



On the occasion of the Independence Day, 
grateful Indians bow to their countless 
freedom fighters. As the champion 
proponents of freedom had joined hands 
for the cause of independence, in the 
same way, we have to unite for the 
development of the country.

- Narendra Modi

Ministry of Information
and Broadcasting

Government of India

Independence Day Greetings
to All Fellow Citizens
on Completion of 75 Years of Freedom

Coming 25 years of 'Amrit Kaal' to be 'Kartavya Kaal' of every citizen 
Let us build together India of our freedom fighters’ dreams

cb
c 

22
20

1/
13

/0
10

1/
22

23

#HarGharTiranga

22-23spread 75th Independance day spread.indd   2322-23spread 75th Independance day spread.indd   23 24/08/22   4:30 PM24/08/22   4:30 PM



24   DOWN TO EARTH 1-15 SEPTEMBER 2022 DOWNTOEARTH.ORG.IN

Model shift
Farmers in 
Zimbabwe are 
shifting from rain-fed 
to irrigation-based 
agriculture to beat 
erratic rains in a 
rapidly changing 
climate
CYRIL ZENDA  HARARE

AFTER DEFICIT rainfall led 
to a poor maize harvest in 
the summer cropping season 

of November-March, Tinashe 
Kubara has another chance. The 
31-year-old farmer from Stoneridge 
area on the outskirts of Zimbabwe’s 
capital city Harare set up a bore-
hole-based irrigation facility on his 
farm towards the end of March by 
spending US $2,500 and planted 
maize again. “With rain-fed farm-
ing, it would not have been possible 

to plant again after a crop failure,” 
says Kubara. He has also set aside 
two-thirds of his 1.2 hectare (ha) for 
growing vegetables. Kubara is one 
of the tens of thousands of Zimba-
bwean farmers who are embracing 
irrigation for the first time.

Irrigation has remained largely 
alien to Zimbabwe's 1.5 million 
smallholder farmers (farms under 
10 ha), who make up to 70 per cent 
of the country's farmers and pro-
duce more than 50 per cent of the P
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AFRICA/CLIMATE CHANGE

Zimbabwe's Vision 30 Accelerator programme aims to bring 200 ha crop area in every district under irrigation
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country's food, says an agronomist 
in the country, requesting anonym-
ity. In the 1960s, when the govern-
ment introduced irrigation schemes, 
few farmers opted for them since 
rains were dependable, he adds. Till 
1999, the country was a net export-
er of grains.

Erratic rains have severely af-
fected Zimbabwe's traditionally 
rain-fed farming system with disas-
trous results for the landlocked na-
tion’s agro-based economy, which 
now struggles to produce even half 
of the country's food requirements. 
Different parts of Zimbabwe have 
experienced three to six bad rain-
fall seasons between 2014 and 2019, 
states a Famine Early Warning 
System Network Southern Africa 
report for 2021. According 
to the Zimbabwe Meteoro-
logical Services Depart-
ment, daily minimum 
temperatures have risen by 
2.6°C over the last century 
while daily maximum tem-
peratures have risen by 2°C. 
The number of cold days has 
decreased while hot days have be-
come more common. Rainfall has 
decreased by some 20 per cent, 
while the frequency of droughts has 
increased from once a decade to 
about once every three years. 

“Floods and droughts are occur-
ring back-to-back within the same 
season. Mid-season dry spells have 
also become more frequent now,” 
professor Desmond Manatsa, exec-
utive dean in the Faculty of Science 
and Engineering at the Bindura 
University of Science Education in 
Zimbabwe, tells Down To Earth 
(dte). Bonn-based non-profit Ger-
manwatch's Global Climate Risk 
Index ranked Zimbabwe among the 
top 20 countries most affected by 
the impacts of extreme weather 
events in 2000-19.

The changing climate has also 
prompted the government to act. In 
April 2021, it announced the Na-
tional Accelerated Irrigation Reha-
bilitation Programme to reduce 
farmers' dependence on rain. The 
government aims to climate-proof 
350,000 ha of cropped area by 2025. 
While announcing the programme, 
dubbed Vision 30 Accelerator, the 
country's lands, agriculture, fisher-
ies, water and rural development 
minister Anxious Masuku said that 
the strategy involves bringing at 
least 200 ha crop area in every dis-
trict under irrigation and then revi-
talising and rehabilitating the land.

The government is also con-
structing 12 big dams at a cost of 
$1.1 billion and restoring existing 

dams and irrigation schemes as 
part of the programme.

Zimbabwe is the most dammed 
country in southern Africa—the 
country is home to nearly 10,000 of 
the 12,600 dams in the region (ex-
cluding South Africa), most of which 
were constructed during the coloni-
al days (1890-1980) for irrigation 
and have been lying neglected. 
“There was denial on the part of 
politicians of what we agronomists 
were telling them, until now, when 
the effects of climate change are 
there for all to see. This explains 
why irrigation projects were ne-
glected and the dams were not uti-
lised,” says the agronomist.

In May, land and agriculture 
permanent secretary John Basera, 
told journalists in Harare that half 

of the targeted 350,000 ha had been 
covered under Vision 30 Accelerator.

The Agricultural and Rural De-
velopment Authority (arda), a state-
owned enterprise under the lands, 
agriculture, fisheries, water and 
rural development ministry, re-
sponsible for the advancement of 
agricultural production and rural 
development, is one of the primary 
implementing agency of this pro-
gramme. arda runs 450 smallhold-
er irrigation schemes across the 
country. The Zimbabwe National 
Water Authority (zinwa), the utility 
that manages all the country’s wa-
ter resources, is the other major 
agency implementing the scheme. 
zinwa spokesperson Marjorie Mu-
nyonga tells dte that more than 

4,000 ha has so far been  
rehabilitated as part of  
the programme.

zinwa is also tapping  
into the country’s vast 
groundwater reserves for 
domestic and agricultural 
purposes. It has already 
started drilling the 35,000 

boreholes that the government  
has earmarked to be installed in 
rural schools, rural service centres 
and remote rural communities  
over the next five years. Resource-
ful farmers like Kubara who can 
spend up to $2,500 are also install-
ing boreholes. 

Irrigation can change another 
pattern in the country. About seven 
months a year, between the end of 
one rainy season and the start of 
another, most rural farmers practi-
cally do nothing. “With irrigation, 
you can choose how many times you 
want to cultivate,” says 47-year-old 
Naome Mutize, a farmer who had 
come to Harare from Mutoko, some 
200 km northeast of the capitol, to 
buy material to expand her irriga-
tion scheme. DTE @down2earthindia

IRRIGATION FACILITIES HAVE 
REMAINED LARGELY ALIEN TO  
70 PER CENT OF ZIMBABWE'S 

FARMERS, WHO OWN LESS THAN 
10 HECTARES AND PRACTISE  

RAIN-FED AGRICULTURE
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HIDDEN 
IN PLAIN 
SIGHT
The plastic problem needs to 
be reframed. The issue is not 
just how plastic waste is 
disposed of, but also how the 
material enters the supply 
chain and for whose benefit. 
India cannot end plastic 
pollution until it holds the 
petrochemical behemoths 
and the plastic industry 
accountable for 
manufacturing the menace

An analysis by SIDDHARTH 
GHANSHYAM SINGH and 
ATIN BISWAS
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J
UST TWO years after Prime 
Minister Narendra Modi in his 
Independence Day speech called 
for putting an end to the use of 
single-use plastics, India imposed 

a ban on 21 such items from July 1, 2022. 
While the rollout is a positive step, the 
Centre’s decision not to include packaging 
plastics, an umbrella term for a host of 
plastic products used by fast moving 
consumer goods (fmcg) companies, is likely 
to come in the way of Modi’s plan to make 
India single-use-plastic-free by 2022. After 
all, packaging plastic, which includes 
everything from plastic bottles and sachets 
to multi-layered plastic (mlp) packets used 
for junk food, accounted for 59 per cent of 
the country’s plastic waste generated in 
2018-19, according to the plastic industry 
body PlastIndia Foundation. 

The reason the fmcg sector has escaped 
the ban largely unscathed is the skewed 
discourse conveniently peddled by the in-
dustry. They claim that the problem with 
plastics is only of waste management and 
not of material production because it can 
be recycled, repurposed, burned and bur-
ied. This selective approach is unlikely to 

solve the plastic waste problem that is 
mounting at an alarming rate.

If the trend continues, greenhouse gas 
emissions from plastics alone would contrib-
ute around 15 per cent of the global carbon 
budget by 2050, warns a 2019 study pub-
lished in Nature Climate Change. The life-
time cost to society, the environment and the 
economy of plastic produced in 2019 alone 
was US $3.7 trillion—more than India’s 
gross domestic product—estimates a 2021 
report by international non-profit wwf. Un-
less action is taken, this cost is set to double 
for the plastic produced in 2040, it warns.

Despite increasing awareness about the 
health and environmental impacts of plastic 
waste, global production of the material has 
quadrupled over the past four decades. The 
latest analysis of Delhi-based Centre for Sci-
ence and Environment (cse) shows that the 
production of plastics in India has increased 
by 2.6 times between 2005 and 2020, with a 
fourfold rise in imports during the period. 
cse’s report, titled “The plastic life-cycle: Are 
we really closing the loop?”, says till the plas-
tic problem is tackled head-on at every step 
in the life cycle of the material, there can be 
no hope for a sustainable solution.
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PROBLEMATIC 
FROM THE START
n 58% of petrochemicals produced in India 
are used to make plastics
n There is no policy to fix the responsibility of 
petrochemical companies

The petrochemical sector feeds the plastic 
industry, making it the first stage of the 
life cycle of plastics. While coal was the 
main source of plastics before the World 
War-II, it is now used at a lesser extent 
and plastics are being produced from a mix 
of oil and gas, says a 2019 report by non-
profit Center for International Environ-
mental Law. Currently, 99 per cent of plas-
tics is derived from fossil fuels, says the 
report. The remaining 1 per cent is derived 
from different bio-based sources such as 
corn starch. All plastics derived from fossil 
fuel and a substantial share (40 per cent) 
of bio-based plastics are non-biodegrada-
ble. “Yet, the petrochemical industry’s role 
is usually overlooked when we talk about 
environmental plastic pollution,” says the 
cse report. 

The domestic petrochemicals sector is 
dominated by five private players, whose 
production capacity is roughly thrice as 
much compared to seven public sector un-
dertakings and joint ventures. In 2020-21, 

over 84 per cent of India’s petroleum (crude 
oil) demand was met through imports. In 
2018-19, India produced 29 million tonnes 
of petrochemicals and almost 58 per cent of 
them were used to manufacture plastics. 

Still, the existing legal arrangement for 
plastics management gives the sector a 
comfortable miss, says the cse report. It 
adds that “crude oil production is set to wit-
ness an increase—not to produce fossil fu-
els, but to manufacture more plastics”.

MANUFACTURING MESS
n Multilayered plastics, non-recyclable com-
mercially, account for 35% of plastic products
n Brand owners are concerned with price and  
durability of packaging, not the environment 

The second stage in the life cycle of plastics 
involves the sale of pellets by petrochemical 
companies to plastic producers, who manu-
facture different types of plastic using a host 
of additives and chemicals. This is the stage 
where plastics acquire their final form. 

According to Delhi-based non-profit Cen-
tre for Financial Accountability, India has 
over 30,000 plastic producers, the majority of 
which are small- and medium-sized busi-
nesses. These units operate in a complex eco-
system. For instance, several producers 
come together to manufacture a single mul-

India’s consumption of plastics is almost 15 per cent higher than its production. This is bridged through imports
Insatiable demand

Source: “The plastic life-cycle: Are we really closing the loop?”, Centre for Science and Environment
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tilayered plastic (mlp), which is basically a 
sandwich of different kinds of plastic. “There 
would be three different producers, each 
making a different type of plastic film. A 
fourth producer will merge all the different 
films together. Yet another producer would 
be dealing with the printing of the mlp,” says 
the cse report. The plastic is then passed on 
to the brand owners such as fmcg compa-
nies, who introduce their products, coupled 
with plastic, into the market. Usually, brand 
owners buy ready-to-package plastic from 
producers/convertors. Some brands, such as 
major dairy companies, also produce the 
plastic packaging themselves. 

Brand owners are usually concerned 
with the price, durability and consumerap-
peal while deciding on the kind of plastics 
for their products. Recyclability is not an 
important deciding factor for them. As a re-
sult, a high percentage of plastics that are 
manufactured are either difficult or even 
impossible to recycle.

In November 2021, seven civil society 

organisations, which are part of the global 
movement Break Free From Plastic, 
analysed almost 150,000 pieces of plastic 
packaging across 19 states. They found that  
35 per cent of the plastic waste in India is 
mlp, which is non-recyclable at a commercial 
scale (see ‘India’s plastic waste drivers’).    

While other plastic varieties are easier to 
recycle than mlp, the final product might not 
always be recyclable. For example, milk 
packets, made out of low-density polyethylene, 
have a higher chance of recycling only if they 
do not have grease. Dalmia Polypro 
Industries Private Limited, India’s largest 
plastic recycler, could recycle only 40 per 
cent of the 19,161 tonnes of plastic waste it 
received in 2020. The production of such a 
high percentage of non-recyclable plastics 
means they will continue to pose 
immeasurable challenges in waste 
management. At this stage, brand owners 
can reduce their dependence on virgin 
plastics, either by using recycled plastics or 
alternatives such as glass, paper and metal. 

Types of plastics and their share in total plastic waste in India

India's plastic waste drivers
Multilayered plastics, which are non-recyclable at a commercial scale, make up 35% of all plastic waste 
and 40% of all branded pieces of plastic waste

Source: Break Free From Plastic and Kagad Kach Patra Kashtakari Panchayat, a cooperative of waste pickers

12%PET

1%PS

7%HDPE

Low-density polyethylene has the simplest structure of all the plastics, 
making it easy and cheap to produce. It is used in plastic bags,  
containers, and is not often recycled

Polystyrene is an inexpensive resin found everywhere, from beverage 
cups to egg cartons and disposable dinnerware. It is among the 
worst types of plastic in the environmental context

High-density polyethylene is an incredibly resistant resin used for 
grocery bags, milk jugs, recycling bins, among others. It is one of the 
easiest plastic polymers to recycle

Polypropylene can withstand high temperatures and is used in 
Tupperware products, car parts, thermal vests, among others

Polyethylene terephthalate is mostly used for food and drinking 
packaging purposes as it prevents oxygen from spoiling the contents 
inside. It is the most widely recycled plastic in the world

Multi-layered packaging is made of plastics and other composite layers 
such as aluminium foil and others. This is used for packaging35%

Multi-layered 
packaging

31%LDPE

14%PP
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Government policy on plastics is silent on 
these aspects.

PUSH IN THE  
WRONG DIRECTION
n Policy focus largely on waste management 
rather than curbing plastic production 
n Despite being single-use, plastic packaging 
exempted from nationwide ban

India released its current Plastic Waste 
Management Rules in 2016, and has amend-
ed it five times since—in March 2018, Au-
gust 2021, September 2021, February 2022 
and recently in July 2022. In almost each of 
the amendments, the rules have seen some 
level of dilution to benefit major producers, 
importers and brand owners.

The 2016 Rules state that all non-recy-
clable mlps should be phased out in two 
years. The March 2018 amendment was in-

troduced to stop the phasing out of mlps. It 
says that only those mlps that are “non-recy-
clable or non-energy recoverable or with no 
alternate use” can be phased out. All plastic 
waste can be turned into an energy source 
or put to alternate use in other industries, 
though neither of the solutions is good for 
the environment. Energy recovery involves 
the conversion of plastic waste into usable 
heat, electricity or fuel through a variety of 
chemical processes such as combustion and 
gasification. These processes are polluting 
and inefficient. Similarly, alternate use of 
plastic waste implies that it can be used for 
a purpose other than for which it was con-
ceived. For example, plastic waste is often 
sent to cement factories where it is burnt as 
an alternative fuel. The ash from the burnt 
plastic becomes a part of the clinker, an  
intermediate material used in the cement 
production process. The process causes mas-
sive emissions that contribute 7-8 per cent of 
all carbon dioxide emissions worldwide, 
thus negatively affecting the environment.

The August 2021 amendment of the 2016 
Rules prohibited the production, sale, and 
use of single-use plastic (defined as an item 
intended to be used once for the same 
purpose before being disposed or recycled) 
after July 1, 2022. 

Soon after, the February 2022 amend-
ment exempted plastic packaging, which ac-
counts for roughly 59 per cent of the plastic 
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waste in the country, from the single-use 
plastics ban. This was done by the introduc-
tion of extended producer responsibility 
(epr) on producers, importers, brand owners 
and plastic waste processors. The list of ex-
empted plastic packaging includes mlps, 
flexible packaging such as candy wrappers, 
rigid plastics such as pet bottles and com-
postable plastics.

Even the proposed epr has loopholes that 
benefit the industry, at the cost of the envi-
ronment. First, the amendment says that 
the entity that introduces plastic into the 
market is to be held accountable for collect-
ing and recycling plastic waste through epr. 
This means that the petrochemical compa-
nies have zero accountability when it comes 
to plastic waste management. 

Second, while producers, importers and 
brand owners need to start collecting waste 
immediately, they can defer recycling the 
waste till 2024-25. Even then, the recycling 
target in 2024-25 is unambitious at 50 per 
cent for rigid and compostable plastic and 
30 per cent for flexible plastic and mlps. The 
recycling targets will gradually increase 
and reach 80 per cent for rigid and com-
postable plastics and 60 per cent for flexible 
plastic and mlps in 2027-28. Similarly, pro-
ducers, importers and brand owners can 
wait till 2025-26 before they start using re-
cycled plastics to package their products. In 
2025-26, they need to ensure that 30 per 
cent of the rigid plastics, 10 per cent of flex-
ible plastics, and 5 per cent of mlps they use 
should be recycled plastic. There is no data 
on the recycling capacity of the country, 
which is crucial for understanding the feasi-
bility of the recycling targets.

Third, the current epr regime does not 
have an audit system and relies on volun-
tary disclosure by producers, importers 
and brand owners. Riding on this clause, 
several Indian companies, including 
Dabur this February, have started to claim 
they are plastic neutral, just by collecting 
enough plastic waste. 

It is important to remember that plastic 
waste collection alone does not equate to 
recycling. Add to this the fact that the 

majority of plastics used by producers, 
importers and brand owners are non-
recyclable by design. Shakti Plastics, a 
major plastic recycler, collected a total of 
100,000 tonnes of plastic waste in 2019-20. 
Of this, only 30 per cent was recycled, and 
the rest was sent for burning to cement 
plants. The new race for plastic neutrality is 
only aiding the continued production of an 
non-recyclable plastics.

MANAGEMENT NIGHTMARE
n 42-86% of the plastic waste in India flows 
through the informal sector
n Only 12% plastic waste gets recycled,  
20% sent for end-of-life solutions 

The last leg of the plastic life cycle is the 
management of the waste. Despite being the 
main focus of policymakers, this stage 
continues to be plagued by numerous issues 
that impede the safe recycling and disposal 
of plastics. Management of plastic waste 
involves two distinct steps: collection and 
recycling or end-of-life disposal. In India, 
while the onus of collection rests with local 
government bodies, producers, importers 
and brand owners, it is mostly managed by 
the informal sector, driven by ragpickers. 
“As high as 42-86 per cent of the plastic 
waste in India flows through the informal 
sector to material recovery facilities 
operated by multinational corporations in 
partnership with local governments or 
otherwise,” says the cse study. 

The government claims that almost  
60 per cent of plastic waste is recycled in the 
country, though such high recycling is only 
restricted to pet bottles that account for  
12 per cent of the total plastic waste, 
according to the audit by Break Free From 
Plastic. The real recycling rate stands at 
only 12 per cent, shows the cse report that 
analysed data with the Central Pollution 
Control Board (cpcb). Another 20 per cent of 
the plastic waste is channelised for end-of-
life solutions like co-incineration and plastic-
to-fuel, which means they are burnt in the 
name of recycling, says the study. In other 
words, 68 per cent of the plastic waste in the 
country eventually gets disposed of 

When the 
Centre 
banned 

single-use 
plastics from 

July 1, it 
exempted 

plastic 
packaging, 
one of the 

largest 
sources of 
single-use 

plastics in the 
country
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Figures have been rounded off;
Source: CSE analysis based on the Annual Report on 

Plastic waste management, 2019-20, released by the 
Central Pollution Control Board

* States that have not submitted recycling or incineration data. The data 
used for them is the average of the remaining states, which is 13% for 

plastic recycling efficiency and 20% for plastic burning efficiency 
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UNPREPARED
India recycled 12% and burnt 
20% of the 3.5 million tonnes 
of plastic waste it generated 

in 2019-20. There is no 
information on the remaining 

68% of plastic waste,  
which most likely ends up 

 in dumpsites  
and landfills
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unscientifically, either in the open or at 
landfills (see ‘Unprepared’, p33).

The primary reason behind the low  
recycling rate in the country is the way it is 
handled. The cse study highlights a vicious 
cycle where it says ragpickers majorly collect 
pet because it has a good market and, 
similarly, most recycling plants focus on pet 
recycling because it is collected in good 
numbers. In the process, other plastic waste 
is hardly collected or recycled.

There is also a problem with the under-
standing of recycling in the country. Almost 
97 per cent of the pet bottles, for example, 
are converted into synthetic fabrics such  
as polyester and nylon in the country.  
“When textiles are made from pet bottles, 
they are further blended with other materi-
als to make the final product. This affects 
the recyclability of the final product in  
this process,” says the cse report. Ideally,  
a pet bottle should be recycled into another 
pet bottle, and, when followed, this process 
can be repeated multiple times. The  

moment it is downcycled into a fabric, the 
recycling happens only once, and the fabric 
when reaches its end-of-life is handled as 
textile waste.

The other challenge is that brand own-
ers are meeting their epr commitments by 
outsourcing the work of collection and recy-
cling to third parties. This process of “exter-
nalising the internalities” absolves the main  
producers of the responsibility of designing 
and using plastics that are recyclable. The 
outsourcing also saves these companies 
from taking responsibility for their actions, 
says the cse report. Currently, companies 
pay around `4 per kg to ragpickers to collect 
mlps, which is much lower than what the 
company would have incurred had it carried 
out the processes itself. These would have to 
account for “the occupational hazard that 
waste-pickers are subjected to; the mini-
mum wages that they deserve when work-
ing for a giant fmcg company; the health 
insurance and benefits that all multination-
al company employees are entitled to; the 
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provident fund that the company is liable to 
pay to its employees,” says the cse report.

WAY OUT OF THE MESS
n India must curb plastic production,  
not just manage plastic waste 
n The country needs plastic waste  
production and recycling numbers

Given the current level of dependency, the 
plastics economy is not going away anytime 
soon. The next logical step is to make the 
industry take responsibility. The starting 
point should be strengthening the plastic 
inventory and generating credible data. A 
step in this direction is the recently released 
Centralized Extended Producers Respon-
sibility Portal for Plastic Packaging by cpcb. 
Similar dashboards with more granular 
data for individual producers should be 
created. The 2016 Rules says that all 
producers, importers, brand owners and 
recycling units must furnish details on 
plastic use and handling to either state or 
central pollution control boards. The cpcb 
must release a final annual report each year 
in a timely manner. The latest report 
available is for 2019-20. 

The Rules also talk about quantifying 
plastic production and waste management, 
the numbers for which are not available. The 
2019-20 annual report has, for instance, 
details from only 23 states, and even these 
are not comparable because the reporting 
mechanism is not standardised. Only 10 of 
the 23 states and UTs have furnished the 
details of the plastic waste recycled through 
primary and secondary recycling. The cse 
report highlights that “industry and plastic 
research markets have already compiled 
this data and sold it for as high as `30,000, 
but this data is not to be found in government 
records”. One of the ways to ensure the flow 
of credible data could be through encouraging 
proactive disclosures by brand owners. 

Currently, the informal sector is playing 
a pivotal role in plastic collection, though its 
contribution is unacknowledged. As a 
result, waste-pickers are often exploited by 
brand owners. This can be substantially 
reduced through the setting up of trade 

unions and cooperatives. An organised 
approach will also mean more credible data 
on waste collection. Another immediate 
intervention should be capacity-building 
with local bodies to understand the plastics 
problem better. 

While it is important to focus on the 
downstream aspects of plastic pollution by 
promoting better waste management prac-
tices, equal importance needs to be given to 
upstream solutions such as design changes 
in product packaging. Product packaging 
priorities usually revolve around consumer 
taste, safety of the product, durability, shelf 
life and brand purpose. It is important to 
shift the conversation to designing with the 
“end-of-life” in consideration. “What hap-
pens to the product packaging once it serves 
its purpose should be clearly defined at the 
concept stage, and disposal methods commu-
nicated to consumers through labelling,” 
recommends the cse study. An extension of 
this could be incentivising the industry to 
invest in research and development of plastic 
packaging, which will help them transition 
to a market with a higher percentage of recy-
clable materials. Recently, Colgate-Palmo-
live has developed a mono-material plastic 
packaging for toothpaste which reportedly 
increases the recyclability of the otherwise 
non-recyclable laminated tubes. 

India can also consider introducing  
deposit refund schemes to increase waste 
collection. At least 40 countries have 
introduced these schemes, where consumers 
pay a deposit fee while buying a plastic 
product, which is refunded when the used 
plastic is returned to the formal recycling 
chain. In Ecuador, the pet bottle recycling 
rate increased from 30 per cent to 80 per 
cent within a year after a deposit fee was  
introduced in 2011.

In the long run, petrochemical compa-
nies should be held accountable for the plas-
tics they generate. Placing a considerable 
amount of responsibility on the source, and 
regulating plastic production quantitatively 
and qualitatively, will go a long way towards 
plugging the problem. DTE

 @down2earthindia

Product 
packaging 
priorities 

usually revolve 
around 

consumers’ 
tastes, safety 
of the product 
and brand. It 

is important to 
prioritise the  

“end-of-
life”use of the 

packaging 
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All zeros 
and ones
The ability to capture, store and 

model data is fuelling the  
technologies associated with 

the fourth industrial revolution, 
which many believe will lead to 

a  future owned by corporations 
AKSHIT SANGOMLA NEW DELHI

ON MAY 26, 2022, US researchers unveiled a 
pacemaker that dissolves in the human body af-
ter completing its job. The four wireless sensors 

of the pacemaker monitor vitals such as temperature, 
oxygen levels and the heart’s electrical activity. The 
device then analyses the vitals and decides when to 
pace the heart and at what rate. Doctors can wire-
lessly access the information on a tablet or smart-
phone. The pacemaker is a near-perfect example of 
the ongoing fourth industrial revolution (4IR), which, 
simply put, is the use of different technologies to blur 
the boundaries between the digital, physical and bio-
logical worlds. 

Another example of this blurring of worlds is the 
reproductive ability of the first living robot, called  
xenobots, demonstrated in October 2021 by a team of 
US scientists. Xenobots, which are less than a milli-
metre long, were created in 2020 from the stem cells of 
the African clawed frog and can be programmed  
using artificial intelligence. When the researchers put 
the xenobots into a petri dish, they were able to gather 
hundreds of tiny stem cells inside their mouths and 
create new xenobots a few days later. Once perfected, 
xenobots could be useful for tasks like cleaning up  
microplastics and regrowing or replacing dead cells 
and tissues inside human bodies.

There are similar innovations taking place in the 
fields of agriculture, manufacturing, mobility (autono-IL
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mous vehicles), retail stores and  
almost the entire services industry. 
Such inventions, which often seem 
like science fiction becoming real, 
are what make the ongoing 4IR dif-
ferent from the earlier three indus-
trial revolutions.

The first industrial revolution 
used water and steam power to 
mechanise production (1800s). The 
second used electric power to create 
mass production (early 1900s). The 
third used electronics and informa-
tion technology to automate pro-
duction (late 1900s). The 4IR, which 
is building on the third revolution, 
has data at its core.

David Hardt, professor of me-
chanical engineering at the Massa-
chusetts Institute of Technology, 
US, says that the ability to capture, 
store, disseminate and model data 
is fuelling the current revolution 
and that most of the technologies 
associated with 4IR revolve around 
the application of data. According 
to management firm Boston  
Consulting, 4IR is a collection of 
nine technologies: cloud computing, 
big data, augmented reality, system 
integration, autonomous robots,  
cybersecurity, simulation, additive 
manufacturing, and the internet of 
things (IoT).

The term 4IR was coined by 
Klaus Schwab, executive chairper-
son of the World Economic Forum 
(wef), in 2016 when he described it 
as an industrial revolution that 
"does not change what we are do-
ing, but changes us". Ever since, the 
concept has divided the world over 
its utility and its impact on our  
future. On the one hand, a group of 
technologists, who call themselves 
futurists, claim that artificial intel-
ligence and other associated tech-
nologies will enhance human 
beings in the future. Ray Kurzweil, 
Google's director of engineering 

and self-proclaimed futurist,  
believes that artificial intelligence 
will surpass human intelligence by 
2029 and that humans will merge 
their intelligence with artificial in-
telligence by 2045, increasing it a 
billion fold. He calls this a singular-
ity—a time when the digital, physi-
cal and biological will become one.

On the other hand, many social 
theorists and economists believe 
that humanity may be moving to-
wards a dystopian future, where 
corporations and the rich will use 
technology to deny work to many, 
and it would lead to social strife, 
conflicts and greater inequality. 
Ian Moll at the University of the 
Witwatersrand in South Africa 
calls 4IR an ideology emanating 
from the need for global corpora-
tions to repair the economic conse-
quences arising from the third 
industrial revolution (see '4IR is not 
real', p38).

EVERYONE IS INTERESTED
India and most countries are  
investing in 4IR technologies
While the debate is on, countries 
are deliberately investing in 4IR 
technologies. Germany is giving  
incentives to companies that are 
embracing 4IR technologies in pro-
duction. Kenya is using blockchain 
to verify property records and 
transactions. Even the UN has 
adopted the same policy under its 
Industrial Development Organiza-
tion. Consultancy firm Pricewater-
houseCoopers estimates that the 
uptake will increase significantly 
by 2030, when the technologies will 
be mature enough to be brought  
out of science laboratories and put 
to practical use. The urgency 
around embracing 4IR technologies  
is visible even in India.

In November 2020, the Modern 
Coach Factory (mcf) at Raebareli, 
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Uttar Pradesh, rolled out smart 
railway coaches that are fitted with 
a battery of sensors to provide a 
comfortable experience to passen-
gers. The sensors monitor odour 
levels in toilets, check if the doors 
are safely closed, avoid fire out-
breaks and stop unauthorised trav-
el using cctv cameras with face 
recognition capabilities, among 
other technologies.

In May 2020, the Union Minis-
try of Heavy Industries launched 
the Smart Advanced Manufactur-
ing and Rapid Transformation Hub 
(samarth) scheme, which brings to-
gether manufacturers, vendors, 
and customers to make them aware 
of 4IR technologies.

In this year’s budget speech, 
Union finance minister Nirmala Si-
tharaman announced a slew of new 
4IR-driven projects, including 
Drone Shakti, to encourage start-
ups that will facilitate the use of 
drone services. She spoke about 
how drones can be utilised in land 
surveying, spraying insecticides 
and digitisation of land records. She 
said that in the field of education, 
the desh Stack ecosystem would be 
announced for skilling, re-skilling, 
and upskilling through online 
training. The proposed ecosystem 
will use blockchain technology to 
make the process of skill acquisi-
tion transparent and efficient.

India even has a 4IR centre in 
Mumbai run by wef, which is close-
ly working with several state gov-
ernments (see '4IR critical for 
India'). The Centre has recently 
come up with the Fourth Industrial 
Revolution for Sustainable Trans-
formation (first) Cancer Care mod-
el in which 4IR technologies would 
be used to provide better healthcare 
for cancer patients. India is also ex-
ploring digital twin technology for 

I DO NOT think there is enough substantive 
transformation happening right now to be called a 
fourth industrial revolution (4IR). It has been 

introduced as an ideological concept to revive a flagging 
third industrial revolution. The current innovation cycle is 
not new. The relationship between machine intelligence 
and robotics was formulated in the 1980s, if not earlier.

I am not saying that technologies cannot be 
disruptive to the prevailing economic processes; the 
point is that those processes are deeply rooted in history 
and were established a long time ago. The ideology is 
telling us that we have got a revolution on our hands, and 
this is completely false. The word disruption is also a little 

bit overblown. Coined by economic historian Joseph Schumpeter in the 20th 
century, the idea behind the term was that somehow from within the economy, 
forces are produced that make the economy disrupt itself. From the economic 
point of view, it is an important concept, but when you translate that into a 
concept that is about the way people live their lives, the world runs into 
problems. In 2016, when Klaus Schwab introduced the world to the notion of a 
4IR, almost immediately, social and economic theorist Jeremy Rifkin published 
a piece refuting the entire concept.

What is clear is that the past three industrial revolutions have increased 
socio-economic inequality. Even in the past 10 years, wealth gaps within 
countries and in between countries have increased radically, and that is going 
to only increase further, as per all economic statistical accounts.

As fast as technology grows, the wealth gaps grow. The control and benefits 
of technological innovations in the digital technology universe are in the hands 
of the elites. The World Economic Forum argues that the 4IR will lead to job 
losses because of automation, but a whole bunch of new jobs will also be 
created by the information technology universe. If you look at certain 
employment statistics, you will see that more and more people are being forced 
into the service sector, and that sector is the domain of unstable precarious 
work. So the rise in precarious work is what is happening now and will continue 
to happen in the future as 4IR technologies become available.

There is something interesting in the recent International Labour 
Organization documents that say most employed people around the world  
live below the poverty line. Most people who have jobs are not gaining  
enough from those forms of employment. During the so-called 4IR, the 
inequality gaps are growing, and that is unequivocal, whether we talk about the 
UK, India or Ethiopia.

(Ian Moll is professor at the Centre for Researching Education and Labour 
at the University of the Witwatersrand, South Africa)

‘4IR IS NOT REAL’
The current innovation cycle is not new. It was formulated in 
the 1980s if not before

IAN MOLL
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creating models. A digital twin 
means creating a highly complex 
virtual model that is the exact 
counterpart (or twin) of a physical 
thing, which can be anything from 
a car, building or even a person. On 
February 19, the Union minister of 
state for science and technology,  
Jitendra Singh, launched the pan-
India 3D maps programme by 
Genesys International for the 100 
smart cities. The company plans to 
map an entire city in intricate  
detail so that many 4IR revolution 
technology-based projects, such as 
driverless cars, will become easier 
to implement. It is the first step  
towards completely connected  
living as envisioned under 4IR.

 
PROBLEMS GALORE
How to make 4IR inclusive and 
beneficial to all
While India is embracing 4IR tech-
nologies, it, like most other coun-
tries, is also experiencing pushback 
from the people. The immediate 
fear is that of job loss, particularly 
in the informal sector. There are 
also concerns that as India  
progresses on the journey of 4IR, 
machines and technology will take 
over many white-collar jobs across 
sectors as well.

In July 2020, bml Munjal Uni-
versity in Kapriwas, Haryana, esti-
mated that in the next three to five 
years, 20 per cent of legal work in 
India would be taken up by artifi-
cial intelligence software. In India, 
temporary and contractual jobs are 
already increasing at a higher rate 
than full-time jobs. So, the advent 
of 4IR technologies would disrupt 
the entire job market, says Rajdeep 
Singha, assistant professor at the 
Centre for Labour Studies and So-
cial Protection at the Tata Institute 
of Social Sciences in Guwahati. 

THE CENTRE for the Fourth Industrial Revolution in 
India (C4IR) was established in October 2018 to 
focus on the role of emerging technologies 

across different sectors and to plug the challenges 
that will emanate as we go through this journey.

There are three pillars that we work on. The first is 
the 4IR technologies such as artificial intelligence, the 
internet of things, blockchain and others. The second 
focus is on public-private cooperation. India recently 
announced drone services, an area where we work 
with the Centre and several state governments. The 
third pillar is a multi-stakeholder partnership. When 
we talk about the role of technology in various 
sectors, we have to look at all the pieces together—government, 
industries, start-ups, civil society, and consumers—for inclusiveness. The 
overall focus is to bring in greater social good by leveraging technologies.

We are working closely with several Union ministries and state 
governments. We have signed a memorandum of understanding (MoU) 
with the Telangana and Karnataka governments. We have a taskforce 
working with the Meghalaya government, and talks are underway with the 
Arunachal Pradesh government. We are also working with Maharashtra 
and Tamil Nadu on specific sectors, including agriculture. The role of 
technology is going to be significant in a country like India, which is 
resource crunched. The country is fast adopting 4IR technologies, 
compared to many developed countries. There have been many examples, 
including the way we have monitored vaccination programmes and built 
up the digital healthcare ecosystem. India has a well-thought-out 
ecosystem of data. The Centre has developed a data ecosystem through a 
platform approach such as UPI (Unified Payments Interface) and Aadhaar. 
There are upcoming platforms as well, such as the one on logistics 
announced in the budget.

There are other pillars that we are still building up. One is building 
skills and capacity. India is well placed because of its position in the 
services sector. Within the skills part, India has a substantial young 
population and an education system capable of producing the required 
skill sets. There is also the intent to make it really big in terms of scale. We 
are working closely to address the concerns around safety, security and 
biases. In our partnership with Karnataka, we have a centre on the internet 
of ethical things. It is one-of-a-kind facility where we are developing ways 
to make technologies in various industries more ethical and responsible. 

(Purushottam Kaushik is Head of the Centre for the Fourth Industrial 
Revolution, World Economic Forum, India)

‘4IR CRITICAL FOR INDIA’
India has a well thought out ecosystem of data and a young 
population that can be skilled for the new technologies

PURUSHOTTAM KAUSHIK
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ANALYSIS/FOURTH INDUSTRIAL REVOLUTION

The employees of the Indian Rail-
ways have already started protest-
ing against the introduction of 
vending machines for ticket dis-
pensation at stations and the gen-
eral automation of maintenance of 
train tracks. With 1.4 million jobs, 
the Indian Railways is the largest 
employer in India and the eighth 
largest in the world, and most of 
those jobs are now at risk. Experts 
warn that as the technologies ma-
ture, the demand for the jobs that 
are currently in hot demand to im-
plement 4IR, such as artificial in-
telligence engineers, data scientists 
and robot maintenance workers, 
will also shrink. 

The supporters of 4IR say job 
losses will be temporary as new op-
portunities that are currently un-
known will emerge. They cite the 
example of the third industrial rev-
olution, which triggered widespread 
job losses in manufacturing. Over 
time, the services sector evolved 
and created new job opportunities 
for many. They say the issue is one 
of skills and not jobs. "There is 
great evidence from Australian 
studies recently that automation 
normally takes away the work you 
do not want to do and Australian 
workers in the last 15 years have 
gained more than two hours a week, 
a substantial amount of time in  
interpersonal work, in creative 
work, in information synthesis 
work, which is all highly correlated 
with increasing job satisfaction," 
says Nicholas Davis, a member of 
the Executive Committee at wef in 
Geneva, Switzerland. Taking this 
logic forward, 4IR supporters say 
that as people will have more time 
to indulge in leisure, the arts will 
take over from the sciences and oth-
er disciplines in providing humans 
with work.

Besides joblessness, there are 

WHEN I wrote the essay ‘Will we work in twenty-first 
century capitalism?’, I wanted to emphasise that 
we are entering a period of changing 

technological potential. That does not necessarily mean we 
are already in the fourth industrial revolution (4IR) or we 
have a clear idea of how all of this will turn out. We are not 
very good at predicting the future and some academics, 
such as Ian Moll, think 4IR is mainly hype and we are not 
observing any clear transformations that rise to the level of 
revolution, despite the potential of new technology. 

The idea of 4IR is rooted in a confluence of technologies 
and increasingly decentralised contract systems. It is not 
about the individual technologies but the potential of their 

combination. How we adopt technology and how society will incorporate it 
remains uncertain. There is a basic issue of whether potential will be realised. 
Though a great deal of investment has been made in developing technologies, 
they remain fragmented. Countries also need to be aware of the problem of 
technology replacing human labour. Mobile robotics that can operate in any 
space, artificial intelligence management systems, and adaptive machine 
learning capacities mean that in one generation, almost all tasks that are basic to 
current forms of work could be done by 4IR technologies. Every country ultimately 
gets to decide how it structures its integration of technology into employment. 
Also, the shift towards technology is one of social design and not merely 
economics. There is no economy without politics or people. Technology can deny 
work to a population or it can liberate them. The outcome depends on how we 
organise technology's use and what we expect people to do.

We should carefully consider what we are arguing about when we make 
claims of utopia or complete doom in the future. While there are a lot of 
compelling benefits to technology, we need to keep a sense of perspective. This 
becomes obvious in the recent conversation about the climate emergency. Many 
ecological economists and scientists have been arguing for decades that the 
global economy cannot expand limitlessly because we live on a finite planet. 
However, our economies are built around a growth imperative, and one 
component of that has been the argument that any problem we make or confront 
can always be solved through new technology. This is termed "technofix." 
However, all of the evidence suggests we cannot merely invent our way out of the 
problems we create on a macro planetary level; we need to rethink the design of 
our systems and how we live within what the planet allows. This is not an anti-
technology stance, it is an acknowledgment that we may make society, but we do 
not control the world that societies depend on.

(Jamie Morgan is professor of economics, analytics and international 
business at the Leeds Beckett University, UK)

‘4IR alone not a solution’
Technology can deny work to a population or it can liberate 
them. Outcome depends on how we organise technology use 

JAMIE MORGAN
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several other critical concerns sur-
rounding safety, ethics and the 
short- and long-term socio-econom-
ic impact that remain unanswered. 
For instance, there were massive 
disruptions in flights inside the US 
in January 2022. This happened 
because of fears of interference be-
tween the C band of the 5G wireless 
technology and the altimeters of 
aircraft used for navigation, espe-
cially during landing at airports. 
Various airlines flagged their safety 
concerns to the federal authorities 
in the US at the last moment, creat-
ing panic. 5G technology (and later 
6G) is one of the engines that will 
propel the 4IR forward. The health 
and environmental concerns 
around 5G have also not been suf-
ficiently addressed. There are a lot 
more technologies that have  
already been developed or are in 
the process of being developed with 
a lot greater concerns and issues, 
especially in developing and under-
developed countries.

The adoption of 4IR tech-
nologies is also going to be 
skewed as developing and 
least developed countries lack 
the data framework and in-
frastructure. "African coun-
tries will falter in their quest 
for an artificial intelligence-
led 4IR economic boost if they ne-
glect investments in foundational 
second and third industrial revolu-
tion technologies such as efficient 
transport systems, power grids, 
and reliable broadband connections 
for a critical mass of the popula-
tion," writes Tunde Okunoye of the 
Berkman Klein Centre at Harvard 
University, US. 

There is also evidence that prob-
lems in the real world are creeping 
into virtual reality. For instance, 
one of the beta testers of Facebook’s 
Metaverse project, where individu-

als can live a parallel digital life, 
complained in November 2021 that 
she had been sexually harassed on 
the platform. The platform does 
have a safety feature built into it, 
but she was unable to use it. The 
company’s officials claimed that 
they would have to make the safety 
feature easily accessible. There is a 
growing concern that the existing 
fallacies in humans might only get 
more accentuated after 4IR. There 
are several studies that show how 
facial recognition technologies have 
a higher chance of misidentifying 
African and Asian people compared 
to their Western counterparts. This 
is due to the biases in the data be-
ing used by these technologies.

BEYOND TECHNOLOGY
4IR success rests on policies 
and social acceptance
"The general discourse around the 
4IR romanticises the idea of tech-
nology solving all the problems 

faced by modern day capitalism, 
and this is being done instead of 
solving the problems through so-
cio-economic means," says Aayush 
Rathi, senior researcher at the 
Centre for Internet and Society in 
Delhi. This idea is fundamentally 
flawed as technology can never ex-
ist in isolation; it has to exist with-
in social realities, Rathi says. This 
explains why while automation in  
garment factories in Bangladesh 
is causing widespread job losses, 
particularly among women, it has 
improved the working condition of 

workers in Germany. The Europe-
an country has done considerable 
work on providing stronger protec-
tion for its workers against the  
onslaught of automation technolo-
gies, especially in terms of deci-
sion-making. The country, which 
has 221,500 industrial robots in 
the manufacturing sector, has 
found a way around workers’  
resistance. Instead of completely 
replacing the workers with robots, 
they have introduced collaborative 
robots, or co-bots, which aid people 
in their work. 

"The future depends on whether 
we take into account all kinds of di-
versity—economic, geographical, 
gender and age. Technologies need 
to be more inclusive and acceptable 
to all," says Purushottam Kaushik, 
head of the Center for the Fourth 
Industrial Revolution, wef, India. 
They also need to make political, 
social and not just economic sense. 

The current debate, unfortu-
nately, talks about individual 
problems that can arise out of 
the 4IR. What is needed in-
stead is a paradigm shift 
where processes are devel-
oped to plug the overall chal-
lenges with 4IR. 

This is going to be critical 
as people are already predict-

ing a fifth, sixth and even seventh 
industrial revolution in the days to 
come. A research paper published 
in the Journal of Innovation and 
Knowledge in January 2022 talks 
about a fifth industrial revolution 
that would be a collaboration be-
tween humans and artificial intel-
ligence technologies. John Walker, 
founder of Autodesk, talks about 
the engineering of materials at the 
molecular level as the sixth indus-
trial revolution and self replicating 
machines as the seventh industrial 
revolution. DTE  @down2earthindia 

THE GENERAL DISCOURSE 
AROUND THE 4IR ROMANTICISES 

THE IDEA OF TECHNOLOGY AS 
SOMETHING THAT CAN SOLVE 
ALL THE PROBLEMS FACED BY 

MODERN DAY CAPITALISM
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IN THE midst of the covid-19 pandemic, we 
have another disease, monkeypox, which 
the World Health Organization (who) has 

declared a Public Health Emergency of 
International Concern (pheic). That was 
towards the end of July.

The panic was triggered in early May, 

when the US and countries in Europe, where 
the disease is not endemic, started reporting 
outbreaks of monkeypox along with several 
endemic countries in West and Central Africa. 
This is why the disease became a matter of 
global concern. Otherwise, would cases in the 
Democratic Republic of the Congo or say, in 
Nigeria, have occasioned such alarm?

But with monkeypox cases and clusters 

erupting in both non-endemic and endemic 
countries, the disease is belatedly coming into 
who’s focus, after its advisory committee 
decide twice earlier against labelling 
monkeypox a pheic.

Monkeypox is a viral infection that has 
been endemic in about a dozen countries in 
Africa for several years now. There has been 
an epidemic in Nigeria since 2017, with more 
than 200 confirmed and over 500 suspected 
cases, according to media reports. In 2018, 
Nigerian scientists had warned that the virus 
had changed its behaviour and was spreading 
not from animals but from humans to 
humans. No one took serious note of this and, 
for lack of funds for research, there was no 
follow-up on the findings of the scientists. The 
crux of the problem, in the view of some public 
health experts, has been the lack of 
engagement by who in ensuring vaccinations 
in the endemic regions of Africa, even though 
scientists and public health officials have been 
warning for years now that the virus could 
spread more widely and rapidly. Reports say 
that over 31 million doses of the smallpox 
vaccine, which also provides protection against 
monkeypox, had earlier been pledged to Africa. 
But these vaccines were never deployed 
against monkeypox to African countries. Why 
has who been so lax in responding to the 
African epidemic which, unlike covid-19, did 
not arrive without warning?

Now, of course, there is a scramble for 
vaccines that are in acutely short supply and, 
tragically, this is a replay of the covid-19 
scenario where rich nations grabbed the bulk 
of the available doses. The likelihood of any 
vaccine equity this time around is much 
bleaker, primarily because the world is 

A COVID-19 encore with 
monkeypox
A familiar pattern is emerging in the battle against monkeypox with 
the US and Europe grabbing scarce vaccine supplies 
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depending on a single company to get 
monkeypox under control. Bavarian Nordic, a 
Danish company, holds the patent for Jynneos, 
the only vaccine approved by the US Food and 
Drug Administration and the European 
Medicines Agency for monkeypox. There is 
more bad news. Bavarian Nordic’s European 
vaccine production line has been closed since 
spring and will not reopen until later this year, 
according to a company investor filing in May.

Nearly 90 per cent of the stock of roughly 
16 million doses of the vaccine that are 
reported to be available is in bulk form, 
according to who. Of the remainder, the 
biggest chunk of 1-1.4 million doses has been 
taken by the US, which has financed the 
development of the vaccine, according to 
global health analytics firm Airfinity. 
Germany and the UK are said to have 
secured between 40,000 and 54,000 doses 
each. Desperation is in the air 
with Europe and the US 
deciding to space out a vaccine 
dose over five jabs, although 
research is sketchy on how 
effective this will be.

Bavarian Nordic says it is 
doing everything to push up 
production and is in talks to 
license its technology to 
contract manufacturers in Europe, but there 
is no firm agreement as yet. Could India 
provide a possible solution with rapid 
escalation of production through its 
established vaccine facilities?

Contract manufacturing apart, the Indian 
Council of Medical Research appears keen on 
developing technology within the country and 
has sought expression of interest from 
companies willing to develop vaccines and 
diagnostic kits to fight monkeypox. Nearly 
three dozen companies have responded, but it 
is likely to be a long haul before results show.

who, on its part, is falling back on 
appealing for donations just as it did for 
covid-19. Its partner gavi, the Vaccine 
Alliance, is urging countries with stockpiles—
or supplies on order—“to be generous and 
flexible in releasing doses to countries with 
cases that do not have access to ensure 

equality”. Donations are critical to fighting 
the virus, but where are the spare vaccines? 
The big hope is the US, which was the highest 
donor of covid-19 vaccines. But since the 
country is rationing its own monkeypox doses, 
there is little chance of securing substantial 
supplies from Washington.

Almost three years into the pandemic and 
after a sustained global campaign for vaccine 
equity, we do not seem to be any better 
prepared for the latest emergency. Monkeypox 
is spreading rapidly and at the last count 
there were 39,000 reported cases in 95 
countries. There are doubts if this is the true 
figure since the disease has been heavily 
stigmatised—it is more prevalent among men 
who have sex with men—and many people 
are unlikely to go for testing or even report 
infection. Africa has to be the priority if the 
monkeypox emergency is to be tackled with 

some measure of success 
globally. Africa is where the 
highest fatalities have been 
recorded this year, with 76 
reported deaths since January. 
But no strategy appears to have 
been put in place to tackle the 
crisis on the continent.

Simultaneously, covid-19 
continues to cull more victims, 

with a 35 per cent increase in fatalities in the 
past month. The who chief told a press 
briefing in the middle of August that the 
death toll of 15,000 people in just one week 
was unacceptable “when we have all the tools 
to prevent infections and save lives”. How true 
is this? The manufacturing of therapies and 
diagnostics to detect covid-19 is still 
hampered by the patent protection rules of 
the World Trade Organization, which curb the 
use of critical technology needed to make such 
products. Vaccines may have been allowed to 
override patent protection at the ministerial 
conference in June, but there are no signs of 
new vaccine units coming up because other 
hurdles remain in place.

The stark inequities in the global health 
system that the covid-19 pandemic 
highlighted are being thrown into sharp relief 
once again by monkeypox.  DTE 

  @ljishnu

Africa has to be 
the priority in the 

monkeypox 
emergency. But 

there is no strategy 
in place to tackle 
the crisis on the 

continent
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COURSE COORDINATOR

ISHITA GARG
Progarmme Manager, Industrial Air Pollution; Email: ishita.garg@cseindia.org

India has a comprehensive system of regulations to protect its natural environment and the health of its people. From the enactment of 
Water Act in 1974, a number of laws and regulations have been put into force in this regard. However, the intended purposes of these laws 
are far from being fulfilled due to various reasons. One of the issues which sterns out is a holistic understanding of the different laws and 
how they should be looked into in a concerted manner for better environmental management.

Considering the need to fill the gaps, Centre for Science and Environment, is organizing a 10 days online training course on “Understanding 
Environmental law for improving environmental management”.

Course Objective:
This 10 days online course has been designed to capacitate the people working in the field of environment and the prospective environ-
mentalist with an objective to develop a better understanding and knowledge of the laws and their interrelationship.  This course will also be 
beneficial for students as wellwho aspire to develop their carrier in environment field.

The course will be conducted through technological learning tools such as presentations, videos, discussion with experts and 
reading material.

Learning from the Programme
• Better understanding of the environmental governance structure of the country, major institutions and their  

implementation statistics;
• Learning about laws and rules waste management, forest and wildlife, air, water and Environmental Protection Act;
• Increased understanding of the obligations of industry and individuals under various environmental laws and regulations and how 

to meet these obligations;
• Role of National Green Tribunal (NGT), environmental courts and public interest litigation (PIL);
• Understanding of international treaties and agreements Government of India subscribes to the 

impact of non-compliance with such agreements on business.

Who can apply? 
• Industry professionals; Environment Consultants; Environment Engineers 
• Researchers and academicians
• Students aspiring to work in  environment field

*PARTICIPANTS  
WILL BE AWARDED 

WITH A “CERTIFICATE 
OF COMPLETION”  

ON SCORING  
50% MARKS IN  

THE QUIZ 

ONLINE TRAINING ON

Course date: November 15 - 24, 2022 I Course fees: INR 2500
Last date to apply: November 12, 2022

Understanding 
Environmental Laws for 

Better Environmental 
Management
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Palette
WHAT’S INSIDE

RECOMMENDATIONS

The Marsh pride of Kenya’s Maasai Mara reserve 
is perhaps the world’s most well-documented 
lion family on the planet. For more than 30 years, 
these lions have been featured in films, television 
specials and books. Over the years, this pride has 
seen many triumphs and pitfalls in its quest to 
survive climatic conditions, territorial conflicts 
and growing proximity to humans. Their decades-
long journey will be portrayed in Lion: The Rise 
and Fall of the Marsh Pride, a new documentary 
by BBC featuring archival footage and interviews 
with the people who have spent time with the big 
cats. The documentary, which aired in the UK on 
August 23, will premiere elsewhere on the Public 
Broadcasting Service (PBS) on September 14. 

Human’s right to science is gaining importance with each passing 
year. Every person has the right to benefit from scientific research and 
development, and to evaluate the positive and negative impacts of 
these advancements on the future of humankind. On the other hand, 
we also have a duty to protect the integrity of science from naysayers. 
In Science as a Cultural Human Right, Helle Porsdam, professor of law 
and humanities at the University of Copenhagen, Denmark, examines 
these intricacies of humanity’s tryst with science. 

Agriculture is one of the world’s oldest and most widespread jobs; 
now, it is becoming a massive source of data. Each new tractor, 
seeder and mower has sensors that collect valuable information 
for agribusinesses. Just like the debate around data collected by 
companies like Google, there are also differing views on if and how 
agricultural data is used for commercial growth. Kelly Bronson, Canada 
Research Chair in Science and Society at the University of Ottawa, 
explores some of these views in The Immaculate Conception of Data.

BOOKS

DOCUMENTARY
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SEAFLOOR SPREADING, CAUSED BY 
AN UPWELLING OF MAGMA, HAS 
LED TO EPISODES OF GLOBAL 
WARMING IN THE GEOLOGIC PAST. 
THE SPREAD RATE HAS SLOWED 
DOWN IN LAST 19 MILLION YEARS, 
BUT COULD GATHER MOMENTUM

ROHINI KRISHNAMURTHY

Churn under sea
LIFE ON Earth began 3.5 billion years ago. But 

the life as we know it was shaped in the Cenozoic 
epoch, which began only 66 million years ago and 

continues to this day. During this period, mammals, 
insects, birds and flowering plants flourished on land, 
while fish, corals and molluscs thrived in the ocean. 
Earth transitioned from a hothouse with no glaciers to 
a cooler one with ice sheets at the poles. However, 
between 14 and 17 million years ago, known as the 
Miocene Climatic Optimum (mco) period, temperatures 
soared (around 10oC higher than today) and carbon 
dioxide (CO2) levels rose to 1,000 parts per million (ppm) 
against the current 419 ppm, leading to the 
disappearance of glacial masses and several species.
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Several such episodes of global 
warming in the past have always 
baffled scientists. Humans were 
not responsible for this warming 
as they arrived about 15 million 
years after mco, Timothy Herbert, 
a scientist at Brown University, 
tells Down To Earth (dte). So 
what triggered these changes? 
Understanding these factors is 
important at a time when human 
activities are already spewing 
greenhouse gases into the 
atmosphere, pushing the planet 
towards a climate tipping point.

For the past seven years, 
Herbert and his fellow 
researchers in the US and Hong 
Kong have been trying to solve 
this riddle by peering into 
underwater volcanoes that are 
spread across the seabed for 
75,000 km along divergent plate 
boundaries, where tectonic plates 
drift apart. These volcanoes, 
known as the mid-ocean ridge 
system, spew molten magma from 
the Earth’s interiors, which 
gradually moves away from the 
ridge and cools down to form 
rocks. Since new ocean floor or 
crust is created during such 
seafloor spreading, to maintain 
the planetary balance, the Earth 
returns a similar area into the 
deep mantle elsewhere by pushing 
the older seafloor towards 
subduction zones, where the 
heavier tectonic plate sinks below 
a lighter one into the Earth’s 
interiors. Scientists have long 
known that seafloor spreading 
rates impact CO2 levels. Faster 
spreading plates have more 
volcanic activity and inject more 
CO2 into the water, some of which 
eventually ends up in the 
atmosphere. They also influence 
sea levels. “When plates spread 
rapidly, the entire base of the 
seafloor rises, as do sea levels. But 
during slow movement, the base 

and sea levels fall as the crust 
material cools,” says Herbert. 

Using magnetic records of the 
seafloor, available in their 
complete forms for last 19 million 
years, Herbert and his team have 
mapped the spread rates of 18 
major mid-ocean ridges. In a 
study published in Geophysical 
Research Letters in March this 
year, they write that the 
spreading has slowed by 35 per 
cent. Some 15 million years ago, 
the rate of seafloor spreading was 
200 mm a year, whereas now, on 
average, it is 140 mm a year.

“Many scientists are convinced 
that plate behaviour is extremely 
slow. But our results show that it 
was significantly faster during 
the mco. This period might seem 
too long ago, but not for 
geologists,” says Herbert.

But not all ridges moved alike; 
while some sped up, others slowed 
down. Douglas Wilson, a research 
geophysicist at Marine Science 
Institute, University of California, 
US, who is part of the study, tells 
dte that the fastest known 
spreading rate of a tectonic plate 
is 210-220 mm a year—roughly 
the rate of the growth of human 
hair. Slow plates spread less than 
one-tenth as much as their faster 
counterparts. Ridges along the 
eastern Pacific has such plates 
whose spread rates are nearly  
100 mm a year slower compared 
to 19 million years ago, lowering 
the world’s average. The reduced 
rates in this region could be 
because the Pacific Ocean is 
getting smaller while the Atlantic 
and Indian Oceans are getting 

bigger, Wilson points out. Overall, 
15 of the 18 ridges slowed down, 
Colleen A Dalton, associate 
professor of geological sciences at 
Brown University, US, who led 
the research, writes in the study.

The reason for this slowdown 
is unknown, says Herbert, adding 
that mantle circulation may be 
driving it. “This is similar to how 
the water moves when you boil it 
on a stove. As circulation slows, it 
changes spreading rates,” he says. 

DEFINITE LINK
Studying seafloor spreading rates 
will show how tectonic forces 
contribute to the global carbon 
budget. Tectonic plates are known 
to recycle carbon. During volcanic 
eruptions at the ocean ridges, CO2 
trapped in the lava escapes into 
the atmosphere, explains Herbert.  
At subduction zones, the gas is 
removed from the surface when 
organisms such as corals and 
plankton die and sink to the 
bottom of the seafloor. Their 
shells, made of calcium carbonate, 
combine with sediments to form 
limestone that ferry the trapped 
carbon into the mantle. However, 
even here, some of the carbon 
escapes into the atmosphere when 
rocks melt at subduction zones.  
The CO2 in the interiors then 
charts its journey back into the 
atmosphere at mid-ocean ridges, 
continuing the cycle. “We do not 
know whether the CO2 release is 
more at mid-ocean ridges or at the 
subduction zones,” Herbert says.  
“We will study this over the next 
few decades,” he adds.

In another study published in 

TECTONIC PLATES WITH FASTER SEAFLOOR 
SPREADING HAVE MORE VOLCANIC ACTIVITY AND 
INJECT MORE CO2 INTO THE WATER, SOME OF WHICH 
ENDS UP IN THE ATMOSPHERE. THEY ALSO INFLUENCE 
THE RISE AND FALL OF THE SEAFLOOR AND SEA LEVELS
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the journal Science in July 2022, 
Herbert, Dalton and Wilson focus 
on the link between seafloor 
spreading rates and climatic 
conditions. They find that faster 
seafloor spreading are linked with 
higher CO2 levels during mco 
period. “Think of the interior of 
the Earth (containing CO2) as a 
carbonated bottle of soda, and the 
plates as the bottle cap. The more 
the cap is opened—or in other 
words, the faster the plate 
spread—the more CO2 is 
released,” says Herbert. During 
the mco period, magnetic records 
show that total new crust 
production rate was 3.5 sq km per 
year due to fast-spreading plates. 
Since then, the new crust 
production rate has dropped to a 
little above 2.5 sq km a year. 

To estimate the levels of CO2, 
the team analysed the ratio of 
boron isotopes found in fossils of 
foraminifera, a single-celled 
organism that builds complex 
shells using minerals in the 
seawater. Once it dies, it sinks to 
the bottom of the seafloor and get 

trapped in layers of sediment. The 
analysis shows that CO2 levels 
varied between 500-1,000 ppm 
during the mco. “This does not 
prove that CO2 contributed to the 
speed of the spread, but there is a 
strong link between the two,” 
Herbert says. “The idea is that 
the amount of CO2 released from 
the underwater volcanoes should 
be approximately proportional to 
the amount of seafloor generated 
at the mid-ocean ridge,” he adds. 

Researchers from Australia 
have gathered similar evidence on 
the link between CO2 levels and 
plate tectonics. Researchers led 
by Dietmar Müller and Ben 
Mather from the University of 
Sydney’s School of Geosciences 
modelled Earth’s carbon cycle 
over the last 250 million years, 
“We show a strong correlation 
between high concentrations of 
atmospheric carbon and plate 
tectonic cycles,” says Mather. 
They find that during the 
Cretaceous Period 145-66 million 
years ago, when dinosaurs 
dominated land, atmospheric CO2 

levels shot above 1,000 ppm, 
taking the mean annual 
temperatures up to 10°C higher 
than today. They published their 
findings in Nature in May 2022. 
The scientists used a computer 
model to simulate this hothouse 
world and found that the tectonic 
plates were moving quickly 
during this period, which doubled 
CO2 release from mid-ocean 
ridges. The study says 66 million 
years ago, when Earth entered 
the Cenozoic era, CO2 levels 
dropped to 300 ppm and the 
seafloor spreading slowed down.

Herbert and his team plan 
further research on the factors 
that drive this slowdown and 
increase of spreading rates, and 
whether there is a pattern to be 
seen. Magnetic records, however, 
become increasingly incomplete 
farther back in time as they are 
destroyed at subduction zones.  
“It is not hopeless to go back to 30 
or 40 million years ago, but we 
have not done it carefully yet,” 
says Wilson. DTE   

@rohinikrish

Carbon conveyor belt
At mid-ocean ridges, CO2 trapped in the lava escapes into the atmosphere during volcanic eruptions. At subduction 
zones, the gas is removed from the surface when corals, plankton die and sink to the bottom of the seafloor

The Earth’s tectonic carbon conveyor belt shifts massive 
amounts of carbon between the deep Earth and the surface. 
This is done through mid-ocean ridges and subduction zones, 
where oceanic plates carrying deep-sea sediments are 
recycled back into the Earth’s interior. The processes involved 
play a pivotal role in Earth’s climate and habitability. 

Ocean crust Mid-ocean ridge Continental crust

Mantle lithosphere Subduction

CO2

Seafloor spreading

Seafloor sediment
Trench

CO2

Source: University of Sydney
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Climate change is a reality! We know that it can 
have negative effects on the entire ecosystem, 
humanity, and the planet. Hence prioritizing and 
preserving biodiversity is the need of the hour. 
Researchers believe that afforestation can help 
decline the impact of climate change and also 
address other environmental issues, such as soil 
erosion and barren lands. 

Himalaya Wellness has pledged to conserve 
biodiversity to protect the ecosystem through 
several initiatives. Since 2012, Himalaya has 
planted over 900,000 saplings across the belts of 
the Eastern and Western Ghats, Meghalaya, and 
Bengaluru. These consist of various species of 
food and medicinal saplings that are native to the 
respective regions. 

The tree planting drives began in the biodiversity-
rich forests of the Western Ghats of India (also 
famous for being one of the world’s eight 
biodiversity hotspots), which house more than 

Himalaya Wellness Reinforces its 
Commitment to Conserve Biodiversity

1,500 endemic species of flowering plants and 
at least 500 unique species of fish, amphibians, 
reptiles, birds, and mammals.

Nature has a rhythm, and we understand that. 
We have made conscious efforts to deepen our 
commitment to Care for Earth by conserving 
biodiversity and safeguarding the environment. 
Himalaya has developed an in-house app, 
Enviro, to monitor the growth and survival of the 
saplings and map the precise location of the tree 
plantations.

Restoring plants and forests contributes to higher 
levels of biodiversity. After all, trees provide 
different soil nutrients, shadow for smaller plants, 
and increase the ground water level, all of which 
help medicinal plants and herbal gardens flourish. 

Himalaya’s goal is to be an agent of change, 
leading the mission toward a cleaner and greener 
planet. This is the way to make the world a better 
place to live!

Down to Earth magazine
Full page ad ( bleed ad ): 27.3 cms height x 19.75 cms width
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Despite ample scientific 
evidence and a Supreme 

Court order to translocate lions 
from Gir forest of Gujarat to 

Madhya Pradesh’s  Kuno 
National Park, the shift to 
establish a second wild 

population has not happened
BY RAVI CHELLAM

T HE ASIATIC lion (Panthera leoleo), found only in 
and around Gujarat’s Gir forests, is an excellent 
example of India’s success in conserving a species 

once on the brink of extinction. Reports from the late 
1800s and early 1900s indicate that lion population then 
was as low as 20. From that to 674 lions in 2020, as per 
an estimate by the Gujarat government, has taken more 
than 100 years and the efforts of many individuals, 
wildlife managers, scientists, conservationists and 
communities, especially those living within the Gir 
Protected Area and in the larger landscape used by the 
lion. This needs to be acknowledged and celebrated 
because long-term success of conservation requires 
constant monitoring and proactive actions. World Lion 
Day, celebrated on August 10, is a good occasion to take 
a look at the conservation status of this endangered 
species, the risks it faces and the actions needed to 
strengthen its long-term conservation.

The 2020 estimate shows that 329 of the 674 lions 
(nearly 50 per cent of the population) are found outside 
the protected areas. Of the 30,000 sq km, in which lion 
presence has been recorded, only about 1,650 sq km is in 
five protected areas (three of these being adjacent to 
each other), which range from less than 20 sq km to a 
little more than 1,150 sq km. The estimate further P
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RESTRICTED 
IN GIR

In India, Asiatic lion 
exists only in Gir forest, 
and is thus vulnerable 

to extinction from 
unpredictable events 

such as an epidemic or 
large forest fire
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shows that the number of lions 
outside the protected areas has 
nearly doubled—from 167 to 329—
since the last count in 2015. This is 
an increase of 162 lions. By 
comparison, the number within the 
protected areas has reduced by 11 
lions, from 356 in 2015.

This suggests that the lion 
carrying capacity of the protected 
areas has been exceeded and 
almost all future growth is going to 
occur outside—in areas that are a 
mix of unprotected forests, 
wastelands, agricultural fields and 
human habitations. Under normal 
circumstances these would not be 
considered as habitats suitable for 
lions. The International Union for 
Conservation of Nature (iucn) Red 
List identifies the threats and 
states: “The Asiatic lion 
currently exists as a 
single subpopulation, and 
is thus vulnerable to 
extinction from 
unpredictable events, such 
as an epidemic or large 
forest fire.” In 2008, iucn 
thus recommended the following: 
“Establishment of at least one other 
wild population is advisable for 
population safety, for maximizing 
genetic diversity, and in terms of 
ecology (re-establishing the lion as 
a component of the fauna in its 
former range). Palpur-Kuno Wild-
life Sanctuary in northern Madhya 
Pradesh has now been selected as 
the best candidate area.” 

Translocation to establish 
additional free-ranging populations 
of wild lions has been a 
conservation priority for India since 
the 1950s. It continues to be a 
national priority, as reflected in the 
National Wildlife Action Plan 2017-
31 as well as in the Project Lion 
document of 2020, a conservation 
proposal developed by the Wildlife 

Institute of India (wii), Dehradun, 
in consultation with the state forest 
departments of Gujarat, Rajasthan 
and Madhya Pradesh as well as the 
Union Ministry of Environment, 
Forest and Climate Change.

SELECTING KUNO
In 1985, wii recruited me to study 
the ecology of lions to plan for their 
translocation and establishment of 
a second lion population in the 
wild. Later in 1993-94, we 
surveyed to assess the suitability of 
the sites that had been shortlisted. 
It was through this process that 
Kuno emerged as the most suitable 
site in early 1995. Subsequently, in 
2013, based on a public interest 
petition, the Supreme Court 
ordered the translocation of lions to 

Kuno within six months, “in letter 
and spirit”. It is absolutely 
unacceptable that we continue to 
ignore this order of the Supreme 
Court as well as the best available 
scientific evidence and advice. Such 
neglect exposes the lion population 
to numerous risks that have 
already started to afflicting them.

In 2015, a flash flood in Amreli 
district killed 12 lions. This was 
followed by deaths of over two 
dozen lions in an outbreak of 
canine distemper virus (cdv) and 
babesiosis in 2018. Some two dozen 
lions were reported dead due to 
another babesiosis outbreak in Gir 
(East) during the summer of 2020. 
Besides, the hundreds of lions 
outside the protected areas largely 
depend on the livestock they kill as 

well as on the carcasses dumped 
outside the villages due to the 
limited availability of wild prey in 
these human-dominated habitats. 
This greatly increases the risk of 
disease transmission because 
domestic and feral dogs also feed on 
the carcasses. The Project Lion 
document of 2020 cautions that cdv 
can spread very fast within the 
entire lion population of Gir, 
especially when containment is not 
possible due to feral animal vectors 
in a landscape that remains 
connected for disease transmission. 
“This necessitates the urgency for 
establishing geographically distant 
and distinct populations of a 
minimum size and subsequently 
managing them as a 
metapopulation with Gir,” it states.

In the past few weeks 
government officials, who 
should know better, have 
said there are no plans to 
translocate lions outside 
Gujarat, and that they 
will facilitate natural 
dispersal of lions within 

the state. These statements 
disregard the Supreme Court order 
and do not make any ecological 
sense. I remain hopeful that the 
rule of law will prevail and result 
in the translocation of lions from 
Gir to establish a free-ranging 
population in Kuno. On this World 
Lion Day, I urge all citizens of India 
to do everything in their power to 
support the cause of translocation 
of lions to Kuno. They are a 
precious part of our collective 
natural heritage and we owe our 
support to ensure their long-term 
conservation. DTE

  

@down2earthindia
(Ravi Chellam is ceo of 

Metastring Foundation,  
Bengaluru, and coordinator of the 

Biodiversity Collaborative)
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GIR’S LION CARRYING CAPACITY HAS 
BEEN EXCEEDED AND FUTURE GROWTH 
WILL OCCUR OUTSIDE, IN AREAS THAT 
ARE A MIX OF UNPROTECTED FORESTS, 

WASTELAND AND HUMAN HABITATS
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PROPERTIES OF RENT  IS ABOUT THE 
TENSION BETWEEN RAPIDLY 
CHANGING ECONOMIC REALITIES 
AND THE PARALLEL ATTEMPTS BY 
COMMUNITIES TO HOLD ON TO 
KINSHIP ASSOCIATIONS, AS WELL 
AS TRADITIONAL NOTIONS OF 
RESPECT AND HONOUR

AMIT KUMAR 

Capital owners
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HAVE YOU ever wondered how rental 
markets, operating through 
bypassing municipal laws, maintain 

their durability in Indian cities? What 
shapes the landlord-renter relationship? 
How caste hierarchies continue to mani-
fest themselves despite all the rhetoric of 
globalisation? Sushmita Pati’s Properties 
of Rent sheds light on these via a detailed 
ethnographic investigation of the politics 
of rent in two urban villages of South 
Delhi—Munirka and Shahpur Jat.

The book is about the tension between 
rapidly changing economic realities and 
the parallel attempts by communities to 
hold on to kinship associations, as well as 
traditional notions of respect and honour. 
This tension has distinctly shaped the 
forms of accumulation that have evolved 
in spaces like urban villages. Known for 
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landowners rejected renting as a 
lowly business. Rent helped those 
who were never entrepreneurial 
and had petty government and 
police jobs. Jats who entered the 
informal market for rent shaped 
these villages anew, with renters 
from all over India residing there 
and forming little communities of 
their own. For example, Munirka 
hosts many renters from the 
northeastern regions of India.

Chapters three, four and five 
address the central research 

objective directly. They ask how 
the rejection of neo-liberal 
sensibilities allow local 
sensibilities to shape the rental 
economy, which, in turn, shapes 
the political, economic and lived 
experiences of people residing in 
urban villages. Landlords 
regularly defy bylaws and 
regulations to maximise rental 
space. Provisions for demolishing 
informal structures have always 
been there but the government 
never applied them in villages 

THE URBAN villages, be it for residential purposes 
or for manufacturing, are nestled in the space 
between rent and capital. While rent allows 
these villages to maintain their social cohesion, 
capital allows them to enter the circuits of value 
creation. The relationship between vernacular 
and global economy is different from any other, 
if not more complex. They sit uneasily together, 
snubbing each other frequently. Rent is defined 
essentially by control that comes from ownership 
and possession. Capital, on the other hand, is 
defined through devising ingenious ways of 
multiplying it, even if it means fragmenting 
ownership. Stocks and shares and similar 
financial instruments are ways of making 
ownership extremely tenuous and fluid, which 
contributes to erratic and heady market 
fluctuations. In the case of rent, ownership and 
control over the resource becomes the defining 
feature, and in the case of the urban villages, 
this control has to be communally charged. If the 
relationship of the city and this village community has to be understood, it cannot 
be done without understanding how rent shapes them both. The landlords are 
suspicious of fictitious global capital, knowing that its force would decimate their 
belongingness and the control they exert in these villages. Regularisation and 
formalisation are suspect not just because they pave the way for the state, but 
because they also pave the way for finance capital. Similarly, global capital too is 
cautious about incorporating a Jat landlord’s money in its portfolio.

(Excerpted with permission from Cambridge University Press) 

EXCERPT

The space between rent and capital

farming in the northwestern 
region of India, the Jat 
community is dominant in both 
these villages.

While presenting to her reader 
the post-liberalisation rental 
market controlled by Jats, Pati 
shows how global capital makes 
space for these messy, grey zones 
(in terms of law). The author has 
analysed how, in grey zones, 
rental economy operates in the 
shadows of global capital in ways 
that predate neo-liberalism. The 
author’s central argument is that 
rent is not merely an economic 
and political category, but a lived 
one. Rent is about micro-processes 
of controlling resources, emotive 
expressions of belongingness, 
community, honour and channels 
to extract economic value.

The book is divided into seven 
chapters. The author starts by 
explaining the “game” being 
played between the government 
(which acquires land) and the 
landlords (who file court cases 
against the government for 
paying low compensation). The 
Jats were able to halt land 
acquisition and enter the informal 
land and rental market, whereas 
the common land—called 
shamilat deh—was acquired by 
the government from the Dalits 
living there. The Jat community 
could maintain land ownership by 
claiming to be sons of the soil and 
erecting sticks and staves to prove 
their claim, thereafter building 
colonies and markets and 
manipulating local offices.

Pati then delves into the 
history of Jats in Delhi from the 
1960s onwards. How did they fall 
out of the construction sector and 
join the transport businesses in 
the 1980s? In the 1990s, even the 
transportation businesses failed, 
but there was a boom in real 
estate and financing. Wealthy 

Properties of Rent: 
Community, Capital 
and Politics in  
Globalising Delhi
By Sushmita Pati
Publisher: Cambridge 
University Press
MRP: £75  
Pages: 320
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dominated by the Jats for it could 
trigger anger and hate in them. 
By the 1980s, the government 
started changing its policy 
towards non-tolerance of 
informalities in its cities to accept 
them to some degree for bringing 
them under government control.

Contrary to the government’s 
initiatives to formalise Delhi’s 
rental economy, Jats in urban 
villages have learnt the art of 
running a hard cash rental 
economy. Solidarity within the 
community helps it deal with the 
hard cash in close networks to 
maintain their dominance over 
the rental market. Jat landlords 
could organise themselves into 
khap panchayats, kunbas (clan) 
and committees for negotiating 
with the state, making collective 

decisions at the level of the 
locality and managing the 
hierarchical order within the 
gentrified urban villages.  
All these collectives are 
maintained by strict adherence  
to patriarchy, wherein women’s 
bodies are controlled to preserve 
“family” values.

An older generation of Jat men 
who depend on the rental economy 
feel that even young Jat men are 
losing their cultural traits, 
identities and physical prowess. 
This loss of Jat identity is blamed 
on the renters from different 
regions in India. Interactions 
between Jats and renters from 
the northeastern areas are 
covered extensively in the book. 
Young Jat boys are joining 
vigilante groups working on the 
active maintenance of differences 

between landlords and renters 
regarding their cultural traits 
and moral norms. The difference 
in culture gives rise to the politics 
of purity and pollution in urban 
villages, where the practices of 
renters are understood as 
pollution. Pati argues that caste 
differences are used as an excuse 
to create insecurities of violence 
and non-tolerance of difference, in 
order to extract higher rent for 
security, tolerating alien cultural 
practices and ensuring non-
interference by landlords.

In the sixth chapter, the 
author returns to talk about the 
Dalit community after she 
mentions them in the first 
chapter. The author notes that 
many Jatavs and Balmikis, doing 
petty jobs for the government, 

could become landlords. However, 
the Dalit community could not 
stop the government from 
acquiring land from them, even 
their worship places—Buddha 
Vihars—were not secure. In the 
attempt to cover the lives of all 
the communities who could 
become landlords in the selected 
two villages, the author did not 
locate the Dalit community and 
Buddha Vihars politically.

In the context of Dalit politics 
being at loggerheads with the 
ruling governments in post-
British India, the sense of power 
that Balmikis and Jatavs got 
after becoming landlords and 
making a place for Buddha 
Vihars remains unanalysed in 
this book. Secular politics denies 
the role of caste in present-day 
Indian society, whereas Hindutva 

politics is against Dalits 
converting to Buddhism.

At last, this book returns to 
the relevance of Jats in national 
politics, which is partly 
maintained by their control of the 
rental economy. This is why the 
electoral politics in urban villages 
of Delhi is a moment of joy and 
despair among Jat candidates 
contesting against each other to 
become the leaders of the 
community. They get party tickets 
to contest national elections from 
the money they make after 
winning local elections.

This book is primarily aimed 
at scholars of urban studies 
engaged in qualitative research. 
It is an accessible ethnographic 
account, written in easily 
understandable language. Though 
it has an academic relevance in 
understanding the diverse 
functions of rent in the global 
capitalist economy, it lacks 
engagement with the changing 
urban policy-scape under the 
present regime. There is no 
analysis of the new working-class 
hostels proposed by civil societies 
and think tanks for Delhi. Is the 
push for formal and organised 
working class hostels a viable 
solution to the racial and caste 
discrimination in the informal 
rental market? What does the 
author have to say about the 
government strengthening the 
rights of the landlords over 
renters? While some important 
questions remain unanswered, 
this book does show us 
continuities in caste hierarchies 
and racial discrimination, coupled 
with colonial relations brought in 
by global capital, which affect the 
lives of migrants in Indian cities 
like Delhi. DTE    

 @down2earthindia
 (Amit Kumar is a doctoral 

candidate in Development Studies 
at the University of Bonn, Germany) 

RENT IS NOT MERELY AN ECONOMIC AND POLITICAL 
CATEGORY, BUT A LIVED ONE. RENT IS ABOUT MICRO- 
PROCESSES OF CONTROLLING RESOURCES, EMOTIVE 
EXPRESSIONS OF BELONGINGNESS, HONOUR AND 
CHANNELS TO EXTRACT ECONOMIC VALUE
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A question of sales 
Himachal Pradesh’s  Prakritik Kheti Khushhal Kisan Yojana encourages farmers to take up natural farming and make their own agricultural inputs

IN 2018, when Himachal Pradesh 
decided to bring the entire state 
under natural farming and 

launched the Prakritik Kheti 
Khushhal Kisan Yojana (pk3y), the 
scheme was hailed as a timely inter-
vention. Agriculture in this Himala-
yan state has been facing challenges  
in recent years due to changing 
temperatures and rainfall and 

snowfall patterns. Officials with the 
state’s agriculture department ad-
mit that there has been a 161 per 
cent increase in the use of chemical 
fertilisers between 1985-86 and 
2019-20. Use of pesticides has also 
increased among farmers. This  
affects their health and pushes 
them into debt trap while harming 
the sensitive ecology of the region. 

Natural farming practices have drastically reduced input 
costs, but Himachal Pradesh’s farmers still lack market access

VINEET KUMAR SHIMLA, HIMACHAL PRADESH
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pk3y aims to increase farmers’ in-
come by maintaining harmony with 
nature and adopting low-cost cli-
mate-resilient farming practices.

So far, more than 174,000 or  
18 per cent of farmers in the state, 
have opted for the scheme, bringing 
about 1.7 per cent of the total culti-
vable area under natural farming, 
according to data with the agricul-
ture department. Early this year, 
researchers with the Centre for Sci-
ence and Environment (cse), an ad-
vocacy group based in New Delhi, 
visited Solan, Shimla, Bilaspur and 
Mandi districts of the state to as-
sess how the scheme has fared so 
far. Farmers say the practice has 
helped improve crop productivity 
and land fertility, while drastically  
reducing farm input costs. However, 
they struggle to realise the real ben-
efits of their efforts due to a lack of 
access to markets and assured pric-
es for their produce. Besides, the 
farming system promoted by the 
government does not always work.

GOOD SAVINGS
The pk3y scheme promotes the Sub-
hash Palekar Natural Farming 
(spnf), named after a Maharashtra-
based agriculturalist who has been 
promoting the system for the past 
few decades. spnf emphasises on 
preparing and using on-farm inputs 
to stimulate plant growth and to 
manage pests and diseases. Under 
the system, beejamrit and jeewamrit 
biostimulants, a source of microbes 
that convert nutrients present in 
the soil into forms that can be used 
by plants, are prepared mixing cow 
dung and urine with jaggery and 
pulse flour. Crop residues are used 
for mulching or achhadan. Formula-
tions like neemastra (cow dung, 
urine and neem leaves), brahmastra 
(leaves of fruit plants such as man-
go and guava and cow urine), and 

sour buttermilk are recommended 
for pest and disease management.

“Preparation of spnf inputs saves 
the cost of buying chemical fertilis-
ers and pesticides. Our expenditure 
on inputs has decreased drastically 
from R15,000-20,000 per bigha (1 
bigha equals 0.08 ha) to R500-700,” 
says Radha Devi, a farmer from 
Koti village in Solan, shifted to nat-
ural farming to grow tomatoes and 
capsicum. “Earlier, tomato crops 
would last from March to June. Now 
they bear produce till August. As a 
result, I now harvest 50-60 crates of 
tomatoes from my 0.5 bigha farm 
from the earlier 30-35 crates. I also 
get 35 packets of capsicum com-
pared to 20-22 earlier,” Devi says.

Under pk3y, farmers like Devi 
have received training on making 
and applying the natural inputs and 
subsidies to buy native cows (their 
dung and urine is recommended for 
use) and drums for storing the in-
puts. “We will continue this farm-
ing, even if the government does not 
provide further support,” she adds. 

Farmers are harvesting more as 

pk3y encourages multi- and mixed-
cropping. In Bilaspur district, 
Nanak Ram from Manvan village 
used to grow only wheat on his  
3 bigha farm. Now, he has taken up 
peas, coriander and radish. “Earli-
er, I used to get just 200 kg of wheat 
per bigha. Now, I harvest 150 kg of 
wheat, 150 kg of peas and 1,000 kg 
of radish,” he says. His expenditure 
per bigha has reduced from R4,000 
to R1,500. “To prepare the inputs, I 
only buy jaggery and pulse flour, 
borrow the cow dung and urine 
from neighbours and get leaves 
from nearby areas,” Ram adds.

“We need less amount of seeds as 
sowing under natural farming is 
done in lines. Crops also require less 
irrigation because of the particular 
mulch we use,” says Gagan Pal from 
Sayar village in Bilaspur. “Even if 
there is excessive rainfall, crop 
damage is relatively low,” he adds.

The state agriculture depart-
ment has conducted a survey of 110 
farmers enrolled under pk3y. It has 
found that farmers growing fruits, 
pulses and vegetables now spend 

Farmers in Himachal Pradesh have set up centres to enable purchase and sharing of 
ingredients needed to prepare natural inputs
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45.5 per cent less on input costs 
than what they used to earlier on 
chemical inputs. The reduction is 
20.4 per cent for those growing veg-
etables and pulses; and 14.3 per 
cent for those who grow cereals, 
pulses and vegetables. 

MAJOR GAPS
Several farmers, however, acknowl-
edge that they had to improvise on 
the spnf practices prescribed by 
pk3y to improve crop yields. “Initial-
ly, farmers practising spnf saw a 
drastic reduction in yield, especially 
in the kharif season,” recalls Sanjay 
Kumar, a block technology manager 
in Solan district. “We experimented 
with jeewamrit to improve the yield. 
spnf recommends spraying a mix-
ture of 2 litres of jeewamrit in 40 li-
tres of water every 15 days. We 
slowly increased the ratio to 53 li-
tres of the biostimulant in 40 litres 
of water, and sprayed it every three-
four days. This resulted in good 
yields for both rabi and kharif 
crops,” he explains. Several farmers 
use farmyard manure to improve 

soil fertility and pheromone traps 
and  sticky plates to manage pests, 
which are not part of spnf practices.

While pk3y has increased farm-
ers’ income by way of reduced input 
costs, the scheme does not facilitate 
marketing support or guarantee fair 
and remunerative prices. “When we 
try to sell crops, traders and inter-
mediaries cheat us and we struggle 
for fair prices,” says Devi. Sushma 
Chauhan, a farmer from Shimla, 
adds, “My apple plants under natu-
ral farming are healthier and yields 
are equal or more than those with 
chemical-based farming. But often, 
the size and colour of the fruit do not 
match the market’s demands.”

Rajeshwar Chandel, executive 
director of pk3y, says, “The state 
government is working on measures 
to improve marketing support for 
farmers, including with dedicated 
spaces for naturally farmed produce 
and retail outlets in cities like 
Shimla and Delhi. It also plans to 
mobilise farmer-producer organisa-
tions and to introduce self-assessed 
certification for farmers to authenti-

cate natural produce, which would 
aid in sales.” Most of these steps are 
either in the initial stage of imple-
mentation or still being planned.    

Ensuring market access and fair 
and remunerative prices could be a 
real game-changer for natural 
farming. This support can be  
provided by building a robust supply 
chain, opening mandis in local  
areas and providing better infra-
structure. Some lessons can also be 
taken from other states. To promote 
millet cultivation, Odisha procures 
the crop at minimum support price 
and has included it in mid-day 
meals. To promote organic farming, 
Karnataka supports organic farm-
ers in making their own regional 
cooperatives that procure, process 
and market products. Some 11 states 
have developed their own brands. 

Farmers in Himachal Pradesh 
also say that natural farming is la-
bour-intensive and time-consum-
ing. “It involves preparation and 
application of inputs at specific in-
tervals, raising the soil bed, sowing 
seeds in measured lines, and manu-
al weed removal,” says Pal. Other 
farmers say that because external 
labour and farm equipment are not 
always available, their entire fami-
lies work in the field. Hence, adop-
tion of natural farming is not easy; 
it requires dedicated efforts from 
the farmers and their families. 

To ensure that their hard work 
pays off, state and Union govern-
ments must invest in research and 
innovation to ease the transition. 
The first step can be to include all 
kinds of chemical-free practices so 
cultivators understand what is best-
suited to them. DTE @vineetmalikster

(This is the third in a series of 
six reports that show how  

better market access to non- 
chemical produce is key to the  

success of regenerative agriculture)

Himachal Pradesh farmers experiment with natural practices as guidelines 
of the state government’s scheme, based on the Subhash Palekar Natural 
Farming (SPNF) system, are not enough to improve yields on their own

RECOMMENDED PRACTICES FARMERS’ OBSERVATIONS
Add 40 litres of water with 2 litres 
of jeewamrit (cow dung and urine 
mixed with jaggery, gram flour and 
soil); spray twice daily every 15 days

The recommended ratio does not 
work; the ration of jeewamrit to water 
and frequency has to be increased by 
several times for good results

Apply a layer of crop residue as a 
mulch or achhadaan

Along with mulch, homemade farm 
manure, which is not recommended 
under SPNF, improves soil fertility

Prepare natural concoctions of cow 
dung, urine, neem and fruit leaves, 
sour buttermilk to manage pests

While natural concoctions help, they are 
not always sufficient. Pheromone traps, 
white and yellow sticky plates help

Use traditional seed varieties Good-quality traditional seeds are not 
available. Modern or hybrid varieties 
may not respond well to natural farming 

Ground experiences

Source: Official website of Prakritik Kheti Khushhal Kisan Yojana, farmers’ comments

 DOWNTOEARTH.ORG.IN 1-15 SEPTEMBER 2022 DOWN TO EARTH  57  

55-57Initiative.indd   5755-57Initiative.indd   57 24/08/22   12:45 PM24/08/22   12:45 PM



58   DOWN TO EARTH 1-15 SEPTEMBER 2022 DOWNTOEARTH.ORG.IN

CIVIL LINES/RICHARD MAHAPATRA

ARGUABLY, THIS is the first time that 
drought as a disaster has become 
planetary. In Africa, Europe, North 

America and Asia, nearly 300 million people 
are in the grip of drought. East Africa is 
reeling under its worst drought in four decades; 
nearly half of the US is dry; and countries like 
France and Portugal are enduring the worst 
drought on record. In India, states like Odisha, 
Jharkhand and those in the Northeast are 
already under drought-like conditions, 
notwithstanding the severe floods that hit these 
areas in August. Currently, no matter where 
one is, he or she will be hit by the spectre of 
drought with unusual intensity.

Drought is a disaster that one can see 
coming. It gives enough warning to a country 
to prepare. The failure of seasonal rain, long 
dry spells and gradual drying up of moisture in 
land with effects on crops are the usual stages 
that lead up to a drought emergency. In the 
current spell too, signs of severe drought were 
visible for many countries since the start of last 
year. But this spell is marked by its sweep and 
severity and the utter failure of existing 
drought management regimes to foresee and 
address it. This spell also reveals the worst 
facet of the changing climate as it affects two 
fundamental resources: land and water. It has 
hit both the poor and rich in developed and 
developing countries, although the intensity of 
impact is more for the poor.

Since 2000, several UN agencies point out, 
the frequency and duration of droughts have 
increased by nearly 33 per cent. Every fifth 
citizen in the world faces water stress as an 
impact of dry spells and frequent droughts. 
Though Africa holds the highest burden of this 
disaster, Europe has also witnessed 45 major 
droughts in the last century. On average,  
15 per cent of Europe’s land is hit by drought, 
but the current spell has affected over 60 per 
cent of areas. There are clear indications of 
drought becoming a lethal disaster: it accounts 
for 15 per cent of natural disasters in the world 
but has killed 0.65 million during 1970-2019, 

making it the deadliest one. The world loses 12 
million hectares of land every year to drought 
and desertification, according to the UN 
Convention to Combat Desertification (unccd).

Forecasts by agencies like the International 
Organization for Migration show that by 2050, 
some 215 million people could be displaced due 
to drought and other climate-related factors. 
Two-thirds of the world population could be 
affected by drought by 2050. Climate change is 
fuelling the intensity of drought in the already 
vulnerable regions while tightening its grip on 
not-so-vulnerable areas. According to unccd, 
“within the next few decades, 129 countries 
will experience an increase in drought—23 
primarily due to population growth and 38 
because of their interaction between climate 
change and population growth.” If the global 
warming level reaches 3oC by 2100, “drought 
losses could be five times higher than they are 
today, with the largest increase in the 

Mediterranean and 
the Atlantic regions of 
Europe.” What we see 
now reflects this.

As drought evolves 
into a planetary 
hazard, it has the 

potential to not only curb access to water but 
also severely diminish food production. With 
the population still rising, and level of 
consumption increasing among certain groups, 
drought may be a threat to overall food 
security—a scenario seen in East Africa could 
be a reality for Europe as well.

Drought has been an existential hazard for 
those who depend on natural resources such as 
land for sustenance. Communities in countries 
like India, where half of the area is drought-
prone, have developed adaptation measures for 
this. These are mostly water and soil 
conservation measures that protect agriculture 
from dry spells and ensure enough water for 
domestic consumption. They are decentralised 
and sustained through either community or 
government support. So, the world, both rich 
and poor, must return to its roots and to 
indigenous communities who have mastered 
ways to tame disasters. DTE   

  @richiemaha

Drying planet

This drought is a 
planetary hazard 
that reveals the 
worst facet of 
climate change 
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Dates: October 9-12, 2022
Last date to apply: September 30, 2022

Venue: Anil Agarwal Environment Training 

Institute, Nimli (near Alwar), Rajasthan

Scholarships and group discounts available

Our consumption and disposal chain is currently linear. According to the Circularity Gap Report 2022, 
the world economy is only 8.6 per cent circular and over half a trillion tonnes of virgin materials 
were taken from the earth in the last six years which is 70% more than what the earth can replenish. 
Construction sector plays a big role in this resource consumption while also generating dust. The 
current construction chain including construction and demolition (C&D) waste management, site 
management for dust control, planning and development of related infrastructure in most cities is 
resource-inefficient and environmentally insensitive.

To curb these environmental impacts, the environment ministry issued guidelines for dust control 
from C&D activities as well as C&D waste management rules that were notified in 2016. However, as per 
CSE's assessment, implementation of these and earlier regulatory interventions has been weak. The 
problem can be witnessed across cities enlisted under Swatch Bharat Mission 2.0 and non-attainment 
cities (NAC) in India. A combination of actions to green the entire C&D waste chain and bringing a 
circular approach in managing resources is the need of the hour.

CSE invites applications for an on-site course on this subject. The course aims to equip construction 
managers/developers and urban local bodies (ULBs) with the necessary technical knowhow for efficient 
C&D waste management and dust mitigation at city and site levels. Areas ranging from regulatory 
frameworks, planning for infrastructure, progress reporting protocols as required under the National 
Clean Air programme (NCAP) and other monitoring frameworks will be covered in the training.

TRAINING METHODOLOGY
Classroom lectures and discussions 
and brainstorming sessions.

WHO CAN APPLY
Officials from urban local 
bodies and other government 
departments, pollution control 
officials, regulators, architects, 
engineers, planners, builders/
developers, students and 
researchers

COURSE FEES
R21,000 (sponsorships and 
discounts available subject 
to satisfactory fulfilment of 
application form). (Course fee 
includes tuition fee, external expert 
lecture sessions, training materials, 
Boarding and lodging, Transport 
from New Delhi to AAETI and back)

COURSE DIRECTOR
Rajneesh Sareen
Programme Director, Sustainable 
Habitat Programme, CSE, rajneesh.
sareen@cseindia.org

COURSE COORDINATOR
Sugeet Grover
Programme Manager, Sustainable 
Habitat Programme, CSE, 
9818443366, sugeet.grover@
cseindia.org

 RESIDENTIAL TRAINING PROGRAMME

WASTE MANAGEMENT:  
A CRADLE-TO-CRADLE 
APPROACH
With focus on C&D waste  
management and dust control

 

AAETI
SCHOOL OF WATER AND WASTE

COURSE HIGHLIGHTS

Rules/guidelines for C&D waste management 
and dust control measures -- their respective 
adherences/non-compliances and case 
studies of cities.
Legal, policy and administrative frameworks 
of C&D waste management including roles 
and responsibilities of actors involved.
Waste estimation and extrapolation at city 
and site levels.
Planning for infrastructure such as collection 
points, transfer stations, transportation 
routes, vehicle fleets, processing 
technologies, recycling site identification etc.

Technology and techniques for onsite  
and offsite waste reduction/recycling
Impact assessment and self- 
declaration responsibilities for  
the construction sector
Effective construction management at 
sites for mitigation of dust/air pollution 
and waste management.
Reporting and micro-action planning 
requirements for clean air based on 
various legal/administrative needs
Good practices from Indian cities 
working on C&D waste and dust control.
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