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Abstract: Air pollution has remained high and largely unchanged in the past six years. According to the 
World Health Organisation (WHO), India has 14 out of the 15 most polluted cities in the world in terms 
of PM 2.5 concentrations. Air pollution threatens us all, but the poorest and most marginalised people 
bear the brunt of the burden. Major sources of air pollution from particulate matter include the 
inefficient use of energy by households, industry, the agriculture and transport sectors and coal-fired 
power plants. There is a need for more publicity, transparency and online readily available data which 
will help in reducing air pollution. Air pollution needs to be brought under control with urgent and 
effective action. Air pollution extracts an enormous price in terms of health, particularly of children. 
Combating it must become a governance priority 
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Introduction: Air pollution in India isn’t new. Decades of growth in industrialization, transportation, 
crop burning and other sources have drastically increased the amount of pollution in urban areas and 
rural areas in India. Globally, outdoor air pollution has remained high and largely unchanged in the past 
six years, while household air pollution has got worse in many poorer countries. The health effects of air 
pollution are complicated by the combination of indoor and outdoor exposures in India. This has led to 
a pressing public health burden. Indoor air in India may be polluted by smoke from traditional cook 
stoves, which are typically powered by solid fuels such as wood and biomass. Outdoor air pollution 
sources include vehicle exhaust, industrial emissions, such as those from power plants and others.1Air 
pollutants negatively affect ecosystem integrity and functioning. Both sulphur oxides (SOX) and nitrogen 
oxides (NOX) can cause acidification, which can degrade soil and water quality. NOX deposition can 
further cause eutrophication, the excessive enrichment of nutrients. The addition of reactive nitrogen to 
a system can further trigger a cascade of ecological effects that reduce plant biodiversity. As a result, 
these pollutants are very harmful to both natural vegetation and agricultural crops. Acidification and 
eutrophication driven by atmospheric pollutants can be difficult or impossible to reverse, persisting long 
after emissions reduction policies are implemented. It is therefore imperative, especially in 
industrializing nations, to reduce emissions of long-range air pollutants to protect the health of global 
ecosystems.
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According to the World Health Organisation (WHO), global air pollution database released in Geneva, 
India has 14 out of the 15 most polluted cities in the world in terms of  PM  2.5 concentrations, the worst 
being Kanpur with a PM 2.5 concentration of 173 micrograms per cubic metre, followed by Faridabad, 
Varanasi and Gaya. Other Indian cities that registered very high levels of PM 2.5 pollutants are Delhi, 
Patna, Agra, Muzaffarpur, Srinagar, Gurgaon, Jaipur, Patiala and Jodhpur.3 PM 10 is the pollution 
particles having diameters equal to 10 micrometres or lesser (a human hair is about 100 micrometres). 
These are not trapped in the nose or throat but are drawn deep into the lungs. PM 2.5 is the small 
pollution particles having diameters equal or less than 2.5 micrometres in size. These are much harmful 
than PM 10 and penetrate deep into the respiratory system. These cause the most damage to the body. 
WHO says nine out of 10 people on the planet breathe polluted air and it kills 7 million people each 
year, almost all of them in poor countries in Asia and Africa. 
 
The two indicators used for air pollution are NOX and SO2 emission intensity. The 2018 Environmental 
Performance Index (EPI) uses data from the Emissions Database for Global Atmospheric Research 
(EDGAR) which is in ratio of 4.3.1 of global anthropogenic emissions, inventory of gaseous and 
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particulate air pollutants. Long-range air pollutants are a significant threat to ecosystem health. These 
pollutants can be transported across distances greater than 100 km through the atmosphere, extending 
the range of their harmful effects far from their original sources.

4
. The pollutants of concern include 

sulphur, nitrogen, ground-level ozone, particulate matter, heavy metals, and persistent organic 
pollutants

5
. Emissions of sulphur oxides (SOX) and nitrogen oxides (NOX) typically co-occur with other 

air pollutants and are therefore a useful metric for assessing overall air quality impacts on ecosystems. 
These compounds cause a variety of negative environmental impacts through the chemical and 
biological processes of acidification and eutrophication.
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Both pollutants are emitted from anthropogenic sources. Sulphur oxides are principally released from 
coal combustion.

7
.India has seen rapid development in the past two decades, but it has come at the cost 

of increasing pollution. Weak industrial regulation means that factories do not follow pollution-control 
measures. Rapid construction has also contributed to high levels of  PM 2.5. BBC analysis of the study 
shows the northern city of Kanpur tops the list of world cities with the highest PM 2.5 levels in 2016. PM 
2.5 are tiny but deadly air particles which can increase the likelihood of respiratory and cardiovascular 
diseases

8
. The study said that Kanpur's average PM 2.5 level in the same year was 173, which is 17 times 

higher than the WHO's safe limit. India’s capital Delhi, is in sixth spot with average PM 2.5 levels 
recorded at 143. Last year, a public health emergency was declared in Delhi as pollution levels crossed 70 
times the safe limit. Maria Neira, WHO's head of public health said that India should follow the example 
of China, which had made big improvements in air quality. “We would be very happy if we would see a 
similar movement now in India which is one of the countries for which we are particularly concerned."
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The study added that nine out of 10 people in the world breathe polluted air. Around 3.8 million people 
died in 2016 due to pollution from cooking with polluting fuels and technologies. Ambient air pollution 
alone caused some 4.2 million deaths in 2016, while household air pollution from cooking with polluting 
fuels and technologies caused an estimated 3.8 million deaths in the same period, The study considered 
PM 2.5 (particulate matter of diameter less than 2.5 micrometres) and PM 10. PM 2.5 is more dangerous 
than PM 10. The period considered for the study was 2010 to 2016.10

 
 
Air pollution threatens us all, but the poorest and most marginalised people bear the brunt of the 
burden. WHO highlighted that air pollution is mainly responsible for non-communicable diseases 
(NCDs), causing an estimated one-quarter (24%) of all adult deaths from heart disease, 25% from stroke, 
43% from chronic obstructive pulmonary disease and 29% from lung cancer. Concentrations of fine 
particulate matter (PM 10 and PM 2.5) includes pollutants such as sulphate, nitrates and black carbon 
which pose the greatest risks to human health. Ironically, as India’s air pollution monitoring network 
improved in the past few years with more cities being monitored, the number of Indian cities in the top 
polluters’ list zoomed. “With improved air quality monitoring, we are beginning to understand the 
depth and spread of the air pollution problem in India. While Delhi is at the crossroads and is expected 
to bend the curve post 2016, other pollution hot spots are proliferating across the country,” said Anumita 
Roy Chowdhury, executive director, Centre for Science and Environment (CSE). She added that this is a 
national public health crisis and the newly proposed national clean air action plan has to ensure 
stringent action in all cities to comply with clean air standards. 
 
Scientists report that the air pollution is now set to affect weather patterns, including the monsoon,11 

which provides the critical rainfall that has kept pollution from India even reaches the Hindu Kush 
Himalayas,12 causing smog and environmental damage in the fragile region. The problem, of course, is 
not just India’s. Bangladesh’s capital city, Dhaka, is also struggling to deal with the menace. And in 
Pakistan, a lack of measuring units means that there is not even a real understanding of the crisis. In 
India itself, the issue peaks just before the winter, as stubble burning13 leads to Delhi being blanketed in 
smog. The problem, though, is an all-year one, and not just one for Delhi. Delhi was the worst polluted 
city globally followed by Peshawar and Rawalpindi. Agra was the only other Indian city in the top 10 
polluted (PM 2.5) cities, in 2011. Delhi and Agra were the only two Indian cities which were worst 
polluted. But this started changing 2012 onwards when 14 out of top 20 most polluted were in India. In 
2013, 2014 and 2015 too, four to seven Indian cities were in top 20. But in the 2016 data, 14 out of 15 most 
polluted cities are in India. The report shows that Delhi's pollution levels improved only marginally 
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between 2010 and 2014 but started deteriorating again in 2015. In 2016, The data source for Delhi is 
mainly from the Central Pollution Control Board (CPCB) (about 10 stations), although for the years 2015 
and 2016 WHO also considered data from Ministry of Earth Sciences (MoES) and US Environment 
Protection Agency’s (EPA) Air Now. This may have also influenced the air pollution concentrations for 
2015 and 2016. In 2010, The CPCB had recently claimed that Delhi's air pollution levels improved in 2017 
as compared to 2016. The board, however, hasn't released the annual average PM 2.5 concentration for 
2017 yet.

14
Though the billowing clouds of dust and sand were blamed for the immediate spike in 

pollution levels, the sight ofdense smog engulfing Delhi
15

months before winter has underscored a 
growing awareness that harmful air is a year-round problem for the city.

16
 Even while walking through 

Delhi, the most polluted megacity in the world, almost nobody wears a pollution mask on an average 
day. The state of  capital city Delhi and the health costs of living in it, have been declared a ‘national 
crisis’.
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In an alarming reflection of the city’s air pollution levels, WHO ranked Mumbai as the fourth most 
polluted megacity in the world, up from last year’s fifth place, also being ranked the 63rd most polluted 
city among 859 considered by the WHO around the world. Among 10 global megacities (habitation of 
above 14 million), Mumbai with an average PM 10 level of 104ìg/m3 (microgram per cubic metre), came 
after Delhi (which topped the list), Cairo and Dhaka. India’s financial capital Mumbai is the world’s 
fourth most polluted megacity.  Shockingly, it was found to be more polluted than Beijing, which is 
always in news for its terrible smog-laden days, accompanied with pictures of people moving around in 
masks.

18
 The Pink City too is not in the pink of health, according to the WHO report which said Jaipur is 

the most polluted city in the desert state, followed by Jodhpur, Kota, Alwar and Udaipur.
19

According 
to Greenpeace India report 2018, Uttar Pradesh is India’s most polluted state. While Varanasi is the sixth 
most polluted city in the country the state got 13 cities on the list of 30 most polluted cities of India with 
Ghaziabad sticking to the seventh spot It seems the problem may be just as large, if not larger, in the 
smaller cities, except a lack of measuring units and less media attention, means that it is often ignored.. 
 
Major sources of air pollution from particulate matter include inefficient use of energy by households, 
industry, agriculture and transport sectors, and coal-fired power plants. In some regions, sand and 
desert dust, waste burning and deforestation are additional sources of air pollution. WHO has also 
ranked outdoor air pollution among the top killers in India. WHO researchers get around this problem 
by using alternative data sources such as satellite remote sensing and chemical transport models, along 
with ground-monitoring stations. The outcome of this exercise makes it clear that air pollution is not a 
problem of large metropolises alone, even though they have traditionally been the focus of mitigation 
efforts that rural India has problems beyond inefficient cook-stoves. Recently published in the draft of 
National Clean Air Programme, it is noted that there are currently no air pollution monitoring stations 
in rural India. This does not mean outdoor air pollution is not a problem here. Studies have shown 
that ozone levels are higher in rural areas, as is pollution from insecticide use and crop-burning. As the 
people continue to cook with solid fuel or kerosene, instead of cleaner fuels such as gas and 
electricity. As many as 54% of India’s population lives in regions that do not meet the limits for fine 
particulate matter and nearly every Indian (99.5%) lives in a region with air pollution levels above the 
stricter guidelines of the WHO. As a result, about a quarter of deaths from heart disease, stroke and 
lung cancer can be attributed to air pollution. The data published by the government’s 
Central Pollution Control Board shows that air quality has been classed “very unhealthy” with 
index scores as high as 270 in every April and May for the past three years or since authorities 
began collecting and publishing all construction in the capital and its satellite cities. Doctors 
have advised people to stay indoors as much as possible. Meteorologists said the presence of a layer of 
dust across the city is also trapping heat, sending temperatures soaring in excess of 400C. A single day in 
April or May of the past three years had air classified as “good” is 12 April this year, when levels fell to 99. 
“It clearly shows that this is also a summertime problem,” said Aishwarya Sudhir, an independent 
researcher who studies air quality in India. Concern about north India’s air quality crisis is usually most 
acute after the Hindu festival of Diwali in autumn, when hundreds of thousands of Indians release 
firecrackers that combine with existing pollutants

20
 to form a poisonous haze over the region that 

persists for months until temperature cools. Public health experts said pollution levels on some days in 
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November last year were the equivalent of smoking 50 cigarettes per day. As more and more Indians 
falling prey to respiratory diseases and doctors in various cities are drawing a direct correlation between 
heavily polluted areas and such diseases especially among children and the elderly people. According 
to Kalpana Balakrishnan,

21
 Ph.D., Air pollution ranks second among the top risk factors contributing to 

the total years lost due to ill-health, disability or early death. She said that respiratory and 
cardiovascular diseases play a major role in the total disease burden attributable to air pollution. Non-
communicable diseases are the leading cause of deaths globally and in this region and air pollution 
contributes significantly to NCDs such as cardiovascular disease, respiratory disease and lung cancer. 
Cleaning up the air which we breathe will help to prevent NCDs, particularly among women and 
vulnerable groups such as children, those already ill and the elderly people. 
 
India has a large number of laws, rules and guidelines to control air pollution. The problem is that they 
are not implemented with anywhere near the level of stringency that is required. There is a need for the 
bureaucrats and technocrats to accept citizen science on air pollution. In many Indian cities, especially 
in the northern parts of the country, there is now a situation in which residents talk about the terrible 
air pollution, then jump into their diesel SUVs and drive off to buy air purifiers for their homes. Delhi is 
perhaps the only city in the world where a Bus Rapid Transport corridor project failed because motorists 
refused to abide by the rules. There is an urgent need to take on such behaviour. It is clearly difficult to 
tackle air pollution in India especially in the Gangetic plains which is actually a big valley with relatively 
little wind for much of the year. That inhibits dispersal of air pollutants. There is the need for more 
active citizen participation. The need is to take swift action to tackle the twin problems of indoor and 
outdoor pollution. India must realise that its problems are larger than the WHO estimates and take the 
call to action seriously. Govt should adopt measures to improve air quality which are suggested by 
Greenpeace, these measures can be employed to fight air pollution in the country: 

· Improving public transport 

· Limiting the number of polluting vehicles on the road 

· Introducing less polluting fuel (Bharat VI) 

· Strict emission regulations 

· Improved efficiency for thermal power plants and industries 

· Moving from diesel generators to rooftop solar 

· Increased use of clean renewable energy 

· Electric vehicles  

· Removing dust from roads 

· Regulating construction activities 

· Stopping biomass burning, etc. 
 
There is a need for more publicity, transparency and online readily available data which will help in 
reducing air pollution. People should be committed by preventing those activities and processes which 
cause air pollution. It is important to have accurate air quality measurements all across our cities to give 
us a real-time indication of the extent of the problem. Only that, in combination with trying out a 
variety of measures suggested by experts, can tell us what works and what doesn’t. Periodic 
monitoring of industrial and vehicular emissions and stringent action on those who fail to comply with 
emission norms. Raising awareness about ozone pollution and adequate precautions that need to be 
taken by people. It is the question of making people themselves committed towards maintaining air 
quality. Ultimately the action at the individual level is what matters. It is not the question of additional 
research, but the question of implementing what we already know which matters a lot. There should be 
reduction of use of fossil fuels with replacement by renewable and more cleaner energy sources. Planting 
more trees especially species like Pinus, Juniparus etc should be encouraged. India’s fight against air 
pollution must assume a sense of urgency. Recent government initiatives which include the 
notified National Ambient Air Quality Standards, formulation of Environmental Regulations, setting up 
of monitoring networks etc. should be enlarged. 
 
Air pollution needs to be brought under control with urgent and effective action. Air pollution extracts 
an enormous price in terms of health particularly of children. Combating it must become a governance 
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priority. All these changes will take time, but are the only ways forward that ensure a cleaner future for 
all times to come. It is a basic human right to breathe clean air. Air pollution is an urgent matter that 
has to be addressed as its redressal is vital for sustainable development. Citizens and government 
should actively participate in cooperation to increase awareness related to this issue. We need a 
proactive policy spanning multiple years, and we need to act fast, local and through multiple agencies 
across multiple political parties to take the long view on air pollution.

22
 Air pollution does not recognise 

borders, so improving air quality demands sustained and coordinated state governments action at all 
levels. Air pollution is the largest environmental cause of disease and premature death in the country 
today. There is much more which needs to be done. 
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