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Air Pollution in Delhi: Filling the  
Policy Gaps

abstraCt

Delhi, a Union Territory that is home to India’s capital, New Delhi, 
is among the world’s urban agglomerations with the most toxic air. 
The sheer magnitude of air pollution is massive, causing devastating 
impacts on people’s health, and the city’s environmental and 
economic well-being. Despite overwhelming evidence of the 
severity of air pollution and its negative consequences, however, 
India’s policy measures remain weak. This paper identifies the most 
crucial gaps in policies and outlines a framework for creating more 
focused targets that will improve air quality in Delhi.   

Attribution: Arpan Chatterji, “Air Pollution in Delhi: Filling the Policy Gaps,” 
ORF Occasional Paper No. 291, December 2020, Observer Research Foundation.          
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ntroDuCtion

Twenty-one of the world's 30 cities with the worst levels of 
air pollution are in India, according to data compiled in IQAir 
AirVisual's 2019 World Air Quality Report; six Indian cities are 
in the top ten.1 Indeed, air pollution is pervasive in many parts 
of India, causing massive public health and environmental crises. 
The economic cost of fossil fuel air pollution alone is estimated 
at INR 10,700 billion, or 5.4 percent of the country’s annual GDP. 
An estimated one million deaths each year, and 980,000 pre-term 
births, are attributed to air pollution from fossil fuel in India.2 

Among all the cities in India, some of the worst levels of air 
pollution are seen in its capital territory, Delhi. The impacts 
are devastating, including in the degree of particulate matter 
concentrations in the air (environmental), reduction in life 
expectancy (health), and high costs that the state is incurring to 
resolve the crisis (economic). The main sources of air pollution 
in Delhi include vehicle exhaust, heavy industry such as power 
generation, small-scale industries like brick kilns, suspended dust 
on the roads due to vehicle movement and construction activities, 
open waste burning, combustion of fuels for cooking, lighting, 
and heating, and in-situ power generation via diesel generator 
sets.3 Compounding the problem are seasonal emissions from dust 
storms, forest fires, and open field fires during harvest season. 
Extreme air pollution from these sources affects millions of people 
in densely populated regions who are exposed to thick, toxic smog 
for long periods of time.4

As the state government starts organising more policy measures 
to combat this recurring problem, this paper seeks to provide 
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an analysis of the situation in Delhi to explain how air pollution 
impacts public health and the economy, and what the government 
has done so far to mitigate the problem. The paper analyses the 
Union government’s flagship National Clean Air Program (NCAP), 
as well as the initiatives taken by the Delhi government, to combat 
air pollution.

air Pollution trenDs 

India has been particularly vulnerable to air pollution over the 
last two decades, owing to population growth, increasing numbers 
of vehicles, use of fuels, inefficient transportation systems, poor 
land use patterns, industrialisation, and ineffective environmental 
regulations.5  Among Indian cities, the capital, New Delhi, is one of 
the worst-affected. New Delhi has the highest ambient particulate 
matter pollution exposure in the country. As of 2019, the average 
annual PM 2.5 concentration across India was 58.1 micrograms per 
cubic meter; Delhi’s average PM 2.5 concentration for the year 2019 
was 98.6 micrograms per cubic meter. The startling aspect of that 
statistic is that the recorded level is not just the highest for any 
capital city in India, but for any capital city in the world.6 



air Pollution in Delhi: Filling the Policy Gaps

8 ORF OCCASIONAL PAPER # 291   DECEmbER 2020

In 2019, NASA Earth-observing satellites began to detect significant 
numbers of fires in mid-October. By the end of the month, large numbers 
of fires were detected across much of the state of Punjab, as well as 
parts of northeastern Pakistan. The Moderate Resolution Imaging 
Spectroradiometer (MODIS) on NASA’s Aqua satellite captured this 
natural-color image on the afternoon of November 4, 2019, when a 
plume of smoke that had been emitted a few days earlier was sweeping 
through Delhi. The haze had pushed levels of fine particulate matter 
(PM2.5) to hazardous levels in Delhi.7 

After Delhi went into lockdown in the wake of the pandemic, 
the pollution levels decreased drastically, and the air quality index 
returned to the ‘satisfactory’ level.8 Before this, Delhi’s air was 

Figure 1. satellite image showing haze across Delhi in november 
2019
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cleanest on 29 September 2019, when the AQI measured 60, which 
is ‘satisfactory’. As shown on the Real-Time Air Quality Index, in 
Delhi, particulate matter (PM2.5) dropped from 165µg/m3 on 21 
March 2020, a level considered unhealthy to everyone, to 64µg/m3 
on 29 March 2020, ‘moderate’ or ‘acceptable’.9 This is a sharp drop 
in air pollution for Delhi which usually records ‘poor’ to ‘severe’ 
levels of air quality with the AQI ranging from 100 to 300, and 
even higher in colder months.10 

table 1: levels of PM10 and air Quality index during and after 
lockdown

Phase of Lockdown PM10 levels and AQI 

First Three Phases (March-May 
2020)

The first three phases of the national lockdown, which 
started on March 25, led to large declines in air pollution 
in Delhi. In April 2020, the concentration of PM 10 fell to 
71.7 μg/m3, less than half the concentration observed 
during the same month over the previous three years.11

Fourth Phase (May-October 
2020)

The concentration of PM 10 rose to 96.4 μg/m3 during 
the fourth phase of the lockdown, which expanded 
exemptions and permitted interstate movement starting 
May 18.12 But, shortly after lockdown restrictions were 
eased after May 18, a spike was recorded, and records 
indicated that Delhi’s pollution patterns started climbing 
again.13 Delhi’s air pollution levels increased by 43 
percent in comparison to its best levels of air quality 
during the lockdown.14

Post-Lockdown (October 2020 
onwards)

To make matters worse, air quality in the Indian 
capital plummeted to an eight-month low on October 
17, 2020.15 The air quality index (AQI) crossed 350 
at various places, hovering between “very poor” and 
“severe” since then.16 

The city experienced relatively cleaner air during the COVID-19 
lockdown as industrial activity came to a halt. However, a drop in 
temperatures, coupled with the resumption of industrial operations 
and stubble burning by farmers after the harvest season, have 
raised pollution levels back up to dangerous levels.  As Delhi has 
reopened, vehicles are back on the road, construction is restarting, 
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and factories are reopening—air pollution, which had fallen to half 
the usual levels at this time of the year, is again rising.17

Fig 2. Change in naQi in the nCt Delhi (3 March to 14 april 2020)18

air Quality in Delhi: Key FaCtors

The most crucial reasons for the alarming levels of air pollution 
in Delhi include the city’s landlocked geographical location, crop 
burning in neighbouring states (Punjab, Haryana and Rajasthan), 
vehicular emissions, industrial pollution, and large-scale 
construction activities. 
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Crop burning

The national capital territory of Delhi is landlocked between the 
states of Haryana, Rajasthan and Uttar Pradesh, and the Himalayas 
in the north. Much of the air pollution in Delhi is blamed on crop-
burning—especially in the states of Punjab and Haryana, where 
rice and wheat are widely grown. Burning typically peaks during 
the first week of November, a time when many farmers set fire to 
leftover rice stalks and straw after harvest, a practice known as 
stubble or paddy burning, a cost-effective measure for clearing 
out fields.20 As the new harvest season starts, paddy is burnt on a 
large scale, resulting in a dense layer of smog over the Northern 
Plains, including Delhi NCR. Farmers in the states of Haryana, 
Punjab, Rajasthan and Uttar Pradesh grow rice on 10.5 million 
hectares (26 million acres), producing about 48 million tonnes of 

Figure 3: Climatic Conditions, sources of air Pollution, and air 
Quality index (aQi) in nCr Cities (June 2017 to May 2018)19
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straw a year of which about 39 million tonnes are burnt.21  The 
problem has become more acute due to various reasons including 
types of seeds used and government policies that encourage late 
harvesting to save groundwater.22 The burning often coincides 
with falling temperatures and slow wind speeds—meteorological 
conditions that can lead to temperature inversions, which trap 
smoke in place.23 There is also a mistaken belief among farmers in 
neighbouring states that burning the stubble will take the nutrients 
back to the soil.  

industrial Pollution

Delhi has the highest cluster of small-scale industries in India. 
Assessments made by the Central Pollution Control Board (CPCB) 
show that the national capital is home to and surrounded by highly 
pollutive industrial clusters that do not meet limits on air, water or 
soil emissions. The Najafgarh drain basin in Delhi, for example—
which includes the Anand Parbat, Naraina, Okhla and Wazirpur 
industrial areas—is the second most polluted cluster in India: its 
air and water are in the “critical” category in toxic content, and its 
soil, “severe”.24 With as many as 3,182 industries located across the 
Delhi-National Capital Region (NCR), industrial pollution adds 
about 18.6 percent to the poor air quality. Emissions in the order 
of 200-1000 tonnes/year is found over industrial zones next to the 
most used arteries of roads.25 Compounding the situation is the 
federal government’s inefficient carbon tax policy. Since carbon 
tax is levied exclusively on coal, major industries have switched to 
cheaper fossil fuel-based alternatives to avoid such levy.26

To the relief of the capital territory, the Supreme Court in 
2017 banned the use of cheaper alternatives in the NCR, including 
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petroleum cokea and furnace oil; the tribunal suggested that similar 
steps be taken in other States.27 However, these same fuels continue 
to be used in neighbouring states, and their emissions contribute to 
Delhi’s Air Quality Index.b 

Vehicular emissions 

The transport sector is the main source of PM2.5 emissions in 
Delhi (28 percent of all PM2.5 emissions). Vehicular contribution 
also makes up 80 percent of nitrogen oxides and carbon monoxide 
in Delhi’s air.28 Data on vehicular pollution in Delhi shows the 
following: trucks and tractors generate 9 percent of emissions; 
7 percent from two-wheelers; 5 percent from three-wheelers; 
3 percent each from cars and buses; and 1 percent from light 
commercial vehicles. In all, these vehicles are responsible for 41 
percent of the total pollution load in Delhi.29 

The number of vehicles in Delhi was 10.9 million in March 2018, 
including over 7 million two-wheelers. While the annual growth 
rate of vehicles dropped from 8.13 percent in 2005-06 to 5.81 
percent in 2017-18, the number of vehicles per thousand population 
increased from 317 to 598 during the period.30 The total number of 
motor vehicles plying the roads of the national capital territory was 
10.986 million as of 31 March 2018.31

a Or petcoke, which is solid-carbon, coal-like material that results from oil refining. 
Cheaper fuels release significantly higher quantities of greenhouse gas emissions 
than coal and pose greater risks to health and environment.  

b The critically polluted towns in Delhi’s neighbouring states, namely Uttar Pradesh, 
Haryana, and Rajasthan, are Mathura, Kanpur, Moradabad, Varanasi and Bulandshahr, 
Agra, Firozabad and Ghaziabad in Uttar Pradesh, Gurgaon in Haryana and Bhiwadi 
in Rajasthan. They continue to rely on cheaper and highly pollutive fuels, and have 
inadequate air quality monitoring mechanisms.
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Emissions from four-wheelers registered in other states also 
contribute to the overall emissions from cars in Delhi.32 In 2018, 
cars from outside Delhi contributed to nearly 25-45 percent of 
overall emissions from four-wheelers.33 

Construction 

Construction sites generate high levels of pollutants that can 
travel long distances over time; this is true for Delhi NCR.34 
The outskirts of NCT have roughly 360 brick kilns, mostly in the 
Jhajjar, Faridabad and Ghaziabad regions, whose peak business 
months are from December to June. Their emissions rise during 
the winter months, because in summer and spring, the winds are 
relatively faster, and gases do not stay suspended in one place.35 
Fine dust from construction activities is a significant contributor 
to the poisonous mixture referred to as ‘smog’. According to Delhi 
Pollution Control Committee (DPCC) officials, 30 percent of air 
pollution in the territory is caused by dust from construction 
sites.36 The government and local municipal corporations have not 
adequately ensured compliance of the construction industry with 
environmental regulations such as covering up debris and waste 
management. Compounding the problem is that infrastructure 
projects do not bother to publish timelines, rendering their 
construction teams without accountability. 
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Figure 4. sector-Wise Contribution to PM 2.5

Source: CEEW analysis, 201937

Figure 5: sector-Wise Contribution to PM 10

Source: CEEW analysis, 2019
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table 2. summary of variation in the emissions inventory for PM10 
and PM2.5 in five key sectors

Sector Variation
PM 2.5(%) PM 10(%)

Transport 5.5-19.0 17.9-39.2
Industries 1.3-18.3 2.3-28.9
Power Plants 2.5-17.0 3.1-11.0
Road Dust 35.6-65.9 18.1-37.8
Construction 3.6-21.0 2.2-8.4

Source: CEEW analysis, 2019

table 3 sources of air Pollution38

POLLUTANT SOURCE CONDITIONS

Particulate matter

Traffic Summer and winter
Forest fires
Wood smoke
Infiltrates indoors

Ultrafine particulate matter 
(< 0.1 μm in diameter)

Diesel traffic Close to busy roads

Ozone
Secondary to aero-chemical 
reaction to nitrogen oxides and 
volatile organic compounds

Summer afternoons; heat 
and sunshine

Nitrogen dioxide Traffic Close to busy roads
Carbon monoxide Traffic Close to busy roads

Sulfur dioxide

Industrial plants—combustion 
and refining of coal, oil, and 
metal-containing ores

Close to industrial sources

Gasoline, although sulfur 
content has recently been 
reduced

iMPaCts oF Poor air Quality 

The Global Burden of Disease Report ranked outdoor air 
pollution as the fifth leading cause of death in India in 2017. 
From a demographic perspective, high Particulate Matter (PM) 
concentration is responsible for reducing life expectancy by 3.2 
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years for 660 million Indians living in urban agglomerations.39 
In 2017, India had 18 percent of the global population but a 
share of 26 percent of global disability affected life years (DALY) 
attributable to air pollution.40,c  

As of 2016, India had 1887.6 DALYs per 100,000 individuals 
from ambient air pollution, as compared to 1088.62 in China and 
419.59 in the US. Of the total 480·7 million (441·7–526·3) DALYs 
in India in 2017, 38·7 million (34·5–42·4) or 8·1% (7·1–9·0) were 
attributable to air pollution. In Delhi, total DALYs due to particulate 
matter concentration increased from 339296.03 to 750320.60 from 
average year 1995 to 201541. The estimated economic cost of PM 10 
pollution for Delhi, at a constant, 2005 price, increased from USD 
2.714. billion to 6.394 billion from 1995 to 2015.42 

Furthermore, Delhi residents could see 9.4 years added to their 
life expectancy if pollution were reduced to meet guidelines set by 
the World Health Organization (WHO).43 This potential increase 
in life years would have been highest in north India that have a 
high dual burden of ambient particulate matter and household air 
pollution. 

c DALYs refers to the sum of years of potential life lost due to premature mortality 
and the years of productive life lost due to disability. Firstly, the burden of disease 
is calculated by first combining information on the increased (or relative) risk 
of a disease resulting from exposure, with information on how widespread the 
exposure is in the population (in this case, the annual mean concentration of 
particulate matter to which the population is exposed). This allows calculation 
of the 'population attributable fraction' (PAF), which is the fraction of disease 
seen in a given population that can be attributed to the exposure, in this case 
the annual mean concentration of particulate matter. Applying this fraction to 
the total burden of disease (e.g. cardiopulmonary disease expressed as deaths or 
DALYs), gives the total number of deaths or DALYs that results from ambient air 
pollution.
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health

Fine particles (PM2.5) pose the greatest health risk, as they are 
minuscule and can get deep into a person’s lungs and bloodstream.44 
Exposure to fine particles can affect lung function and worsen 
medical conditions such as asthma and heart disease.45 Long-
term exposure to fine particulate matter has been linked with an 
increased rate of chronic bronchitis, reduced lung function, and 
increased mortality from lung cancer and heart disease.46 The 
Centre for Chest Surgery & Lung Transplantation at Sir Ganga Ram 
Hospital in Delhi has observed a disturbing trend of young, non-
smoking individuals getting diagnosed for lung cancer for those 
who were admitted to the center. Indeed, the share of non-smokers 
with lung cancer has risen from just 10 percent in the 1980s to 
50 percent in the last decade.47 PM10 are particularly dangerous 
because these are particles in the air with a diameter of less than 
10 micrometres, small enough to pass through the throat and nose 
and enter the lungs.48 Inhalation of these particles can result in a 
number of health issues, ranging from coughing and wheezing 
to asthma attacks and bronchitis, as well as hypertension, heart 
diseases, strokes, and premature death.49 

economy

The economic cost of air pollution for India is extremely high. 
India spends around 1.28 percent of the GDP on health, while air 
pollution from burning fossil fuels results in the loss of 5.4 percent 
of the country’s India's GDP.50

A report by the Indian Institute of Technology in Bombay has 
found that air pollution cost Delhi some US$10.66 billion in 2015 
alone. Delhi reels from these economic costs as the territory is an 
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essential destination for product manufacturing and enterprises 
and is one of the most lucrative places for foreign direct investment 
(FDI).51,d According to the industry group ASSOCHAM, Delhi's poor 
air quality could drive away top corporate heads and push work 
to other urban communities in India or abroad. This translates 
to increased difficulty in sourcing top-level talent in the NCR, 
increased costs for air purification systems and maintenance in 
office places and decreased workplace efficiency during periods 
of acute pollution due to employee sickness and absences.52 For 
example, exposure to pollution from fossil fuels leads to around 
490 million days of work absence due to illness.53

environment

Air pollution, particularly sulphur and nitrogen emissions, as well 
as ground-level ozone—affects the ability of natural ecosystems 
to function and grow. In turn, the negative consequences on the 
environment affect human populations. For example, harmful 
concentrations of pollutants can directly enter drinking water 
through groundwater seepage. Air pollution also diminishes the 
ability of the ecosystem to capture carbon—a role that it plays in 
climate change mitigation.54

d Delhi-NCR has a high number of global assignments, worldwide partnership 
workplaces, and fills in as a set up IT-BPM center, am industry whose workforce 
puts a high premium on everyday environments.
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Impact of Ozone

One of the biggest environmental concerns posed by air pollution 
is the emission of ozone gas.e According to the air quality index 
(AQI), released everyday by the CPCB, ozone is emerging as a 
dominant pollutant along with PM, especially in the Delhi and NCR 
regions.55 The non-government Centre for Science and Environment 
(CSE) tracked the daily ozone data released by the CPCB for Delhi 
and the National Capital Region (NCR) for the period April 1-June 
15, 2019—when the capital witnessed a searing heat wave, and 
found that average ozone levels exceeded the prescribed standard 
of 16 percent of the days overall.f,56 While the eight-hour average 
standard for ozone exposure is 100 micrograms per cubic metre (cu. 
m.), the highest concentration in Delhi in 2019 was 122 micrograms 
per cu. M.57

Air pollution also results in acid rain and crop damage. The 
nitrogen oxide and sulfur oxides released in the environment as a 
result of burning fossil fuel form acids. These acids fall on Earth’s 
surface in either wet form (rain, snow, fog) or dry precipitation 
(gases and particulates). Acid rain damages trees and makes water 
unsuitable for aquatic life, and harms wildlife, too.58 Ground-level 
ozone also affects the agricultural and forest yields, which further 
stuns the growth and sustainability of tree seedlings.59 

e Ozone gas occurs both on the ground level and Earth’s upper atmosphere 
(stratosphere). It is a highly reactive gas that merits short duration standard of 
only one hour to eight hours average, as opposed to 24-hour average for other 
pollutants.

f In the same period in 2018, it was 5 percent of the days overall.
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table 4: effects of air Pollution on health and environment60

table 4a. revised indian national air Quality standards (inaQs)

Pollutants
Time-
weighted 
average

Industrial, residential and 
other areas

Ecologically sensitive 
area (notified by GoI)

Concentration of ambient air

PM10 (μg/m3) 24 h 100 100

PM2.5 (μg/m3) 24 h 60 60

SO2 (μg/m3) 24 h 80 80
NO2 (μg/m3) 24 h 80 80
O3 (μg/m3) 8 h 100 100

CO (mg/m3)
8 h 02 02
1 h 04 04

NH3 (μg/m3) 24 h 400 400

Source: CPCB (2015)

table 4b. national aQi classes, range, health impacts and health 
breakpoints for the seven pollutants (scale: 0–500).

AQI class 
(Range)

Health 
impact

PM10 
24 h 
(μg/
m3)

PM2.5 
24 h 

(μg/m3)

SO2 
24 h 

(μg/m3)

NO2 
24 h 
(μg/
m3)

O3 
8 h 

(μg/m3)

CO 
8 h 

(mg/
m3)

NH3 
24 h 
(μg/
m3)

Concentration range
Good 
(0–50)

Minimal 
impact

0–50 0–30 0–40 0–40 0–50 0–1 0–200

Satisfactory 
(51–100)

Minor 
breathing 
discomfort 
to sensitive 
people

51–
100

31–60 41–80 41–80 51–100 1.1–2
201–
400

Moderately 
polluted 
(101–200)

Breathing 
discomfort to 
the people 
with lung 
disease

101–
250

61–90 81–380 81–180 101–168 2.1–10
401–
800
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AQI class 
(Range)

Health 
impact

PM10 
24 h 
(μg/
m3)

PM2.5 
24 h 

(μg/m3)

SO2 
24 h 

(μg/m3)

NO2 
24 h 
(μg/
m3)

O3 
8 h 

(μg/m3)

CO 
8 h 

(mg/
m3)

NH3 
24 h 
(μg/
m3)

Concentration range

Poor (201–
300)

Breathing 
discomfort 
to people on 
prolonged 
exposure

251–
350

91–120
381–
800

181–
280

169–208 10–17
801–
1200

Very poor 
(301–400)

Respiratory 
illness to the 
people on 
prolonged 
exposure

351–
430

121–
250

801–
1600

281–
400

209–
748*

17–34
1200–
1800

Severe 
(401–500)

Respiratory 
illness to the 
people on 
prolonged 
exposure

>430 >250 >1600 >400 >748 >34 >1800

Source: CPCB (2015)

table 4c. Mean concentrations and variation of criterion pollutants 
during 2nd March to 21st March (before the lockdown) and 25th 
March to 14th april (during the lockdown) in nCt Delhi, india.

Po
llu

ta
nt

s

Type of station
Before lockdown During lockdown Overall variation

N
C

T 
D

el
hi

 a
vg

.

In
du

st
ria

l l
oc

at
io

ns
 

av
g.

Tr
an

sp
or

t l
oc

at
io

ns
 

av
g.

R
es

id
en

tia
l a

nd
 

ot
he

r l
oc

at
io

ns
 a

vg
.

N
C

T 
D

el
hi

 a
vg

.

In
du

st
ria

l l
oc

at
io

ns
 

av
g.

Tr
an

sp
or

t l
oc

at
io

ns
 

av
g.

R
es

id
en

tia
l a

nd
 

ot
he

r l
oc

at
io

ns
 a

vg
.

N
et

%

PM10 176.07 190.74 195.77 160.48 84.79 91.25 90.11 76.48 −91.28 −51.85
PM2.5 80.51 88.05 94.83 72.67 37.75 39.67 44.23 31.09 −42.76 −53.11
SO2 16.08 15.48 14.56 14.17 13.19 14.07 12.53 11.20 −2.89 −17.97
NO2 42.59 34.81 47.35 48.75 20.16 18.80 23.38 18.79 −22.44 −52.68
CO 1.03 1.33 1.13 1.01 0.72 1.04 0.71 0.64 −0.31 −30.35
O3 34.05 26.37 35.07 37.36 34.32 31.00 38.87 37.97 0.27 0.78
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anti-Pollution PoliCy Measures: an eValuation

Graded response action Plan (GraP)

The Supreme Court in 2017 mandated the CPCB to come up with 
an emergency, comprehensive action plan, which was mapped 
out and submitted to it in December 2016. After proper analysis 
and deliberation, it was accepted, thus introducing the Graded 
Response Action Plan to the city of Delhi and the National Capital 
Region. The programme is referred to as a ‘graded’ plan, as it 
functions according to stages. There are specific actions to be taken 
for certain pollution concentration levels, which can bring about a 
gradual form of pollution control.61 

There are various specified limits in the plan, dealing with air 
pollution levels or, in particular, the PM concentration. At any 
point in time, if the authorities determine that the concentration 
has reached or exceeded a certain level, proper actions to control 
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NH3 33.93 38.43 38.02 30.66 29.75 35.84 33.06 25.97 −4.18 −12.33

NAQI 185.99 196.38 215.29 174.78 72.64 92.45 87.29 79.8 −113.36
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the pollution from the source, which is specific to that level, will be 
taken immediately.g 

So far, the steps taken by the authorities under the GRAP have 
not only been merely piecemeal; they are also largely delayed.  The 
GRAP has not been implemented holistically in all parts of NCR. 
Moreover, the aspects of GRAP that were done came too late, when 
the pollution had already peaked.62

table 5: impact of actions under GraP based on air Quality

Air Quality Index Policy and Regulatory 
Actions Inadequacies

Poor

(a)  ban on use of diesel 
generators sets

(b)  parking fees were to be 
enhanced

(c)  increase in frequency of 
bus and metro services

(a)  ban on use of diesel generators 
sets was affected only in Delhi but 
not in other NCR towns
(b)  parking fees were to be 
enhanced but not done due to non-
finalisation of base charges
(c)  increase in frequency of bus and 
metro services was in-sufficient

Severe

(a)  blanket ban on hot-mix 
plants

(b)  ban on coal-based 
power plants

(a)  blanket ban on hot-mix plants 
came into effect late on November 2, 
2019

(b)  ban on coal-based power plants 
not implemented in other towns of 
NCR — Delhi’s Badarpur power 
plant alone was shut towards end of 
October 2019

g For instance, if PM reaches 100 micrograms per cubic meter, actions that have been 
identified for that level will begin, such as mechanised cleaning of roads and sprinkling 
of water.
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According to a study by the Delhi Integrated Multi-modal 
Transit System (DIMTS), the overall traffic on roads was only 
2-percent less while the odd-even scheme was in place, and the 
average peak hour speed of vehicles increased by only 5 percent.64 

Suggestions are now being made that the air pollution problem 
should be tackled throughout the year because even in the summer 
and rainy seasons pollution is in ‘moderate’ category. The imperative 
is for innovative thinking so that the solutions that are created are 
more holistic, long-term, and sustainable. 

In early October this year, a Supreme Court-mandated body 
announced the implementation of GRAP beginning 15 October 
2020, as well as a ban on the use of diesel generators, except for 
essential and emergency services in Delhi and the neighbouring 
cities of Ghaziabad, Noida, Greater Noida, Faridabad and 
Gurgaon.65 

 

Emergency

(a)  entry of trucks into 
Delhi (except those carrying 
essential commodities) to be 
banned

(b)  blanket ban on 
construction activities came 
into effect

(c)  odd-even scheme 
implementation

(a)  entry of trucks into Delhi 
(except those carrying essential 
commodities) should have been 
banned, but it was not implemented

(b)  blanket ban on construction 
activities came into effect only on 
November 5

(c)  odd-even scheme implemented 
only in Delhi (not entire NCR) and 
that too with many exemptions — for 
example, not enforced on about 70 
lakh two-wheelers that account for 
two-thirds of the transport pollution 
produced

Source: ‘Why air pollution in Delhi-NCR hasn’t been tackled effectively’63
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national Clean air Program

In January 2019, the government launched the National Clean Air 
Program (NCAP), a five-year action plan to curb air pollution, build 
a pan-India air quality monitoring network, and improve citizen 
awareness.66 The programme focuses on city-specific action plans 
that will be developed for 102 cities in India that exceed national 
air quality safeguards. It aims to reduce PM2.5 levels by 20-30 
percent by 2024 (compared to 2017 levels).67 The NCAP underlines 
the need for close collaboration and cross-sectoral coordination 
among central ministries, state governments, and local bodies.68 
The plan aligns with existing policies and programmes, including 
the National Action Plan on Climate Change, initiatives on electric 
vehicles, and the Smart Cities Mission.69 

The NCAP also provides specific interventions for key sectors 
that are known to contribute to air pollution in many cities. These 
include re-suspended road dust control, construction and demolition 
related dust, power sector and industrial emissions, transport sector 
emissions, agricultural emissions, and emissions from unsustainable 
waste management practices. The NCAP has been allocated a budget 
of INR 300 crore/USD 42.6 million for the first two years.70

According to CarbonCopy’s NCAP dashboard (based on 
information obtained under the Right to Information Act), the 
CPCB has disbursed INR 280 crores to 28 cities that have failed to 
attain pollution limits, including Varanasi, Lucknow, Hyderabad, 
Mumbai, Kolkata and Bengaluru. Delhi has not made it into this 
list so far.71 

So far, the spending on NCAP has been limited to expansion 
of air quality monitoring, source assessment studies, and dust-
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control measures. The latest Economic Survey conducted by the 
Government of India has highlighted spending by the Union 
government to control agricultural crop burning, as well as efforts 
in Delhi to recycle construction and demolition waste.72 Moreover, 
there are significant questions that must be raised about this policy 
initiative. The absence of clarity on funding provisions, non-legal 
binding and lack of legal framework might dilute the effectiveness 
of the programme.

odd-even scheme

The odd-even scheme is a traffic rationing measure begun by the 
Arvind Kejriwal-led Delhi government, under which private vehicles 
with registration numbers ending with an odd digit are allowed 
on roads on odd dates, and those with an even digit can ply on 
even dates.73 The rules will also apply to vehicles with registration 
numbers obtained from other states but using Delhi roads.

In its introductory phase (1 to 15 January 2016), the odd-even 
scheme succeeded in curbing air pollution in Delhi.74 At the time, 
Delhi experienced the lowest pollution peaks compared to previous 
high smog episodes in the winter season.75 PM and nitrogen oxide 
load from cars dropped by as much as 40 percent while the scheme 
was operational. However, the second phase (15-30 April 2016) 
saw some counter-intuitive trends: air pollution levels dipped in 
the first nine days, but then spiked beginning 22 April. The PM2.5 
levels increased by 23 percent and PM10 by 22 percent compared to 
the previous fortnight.76

According to air quality data for the second and third-round 
of the scheme (April 2016 and November 2017) accessed from 
Berkeley Earth, air quality in Delhi, in fact, deteriorated during 
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the odd-even programme.77 For instance, the average concentration 
of PM2.5 in Delhi during the second run of the drive from 1 to 15 
April 2016 was 116 µg/m³ whereas it was 82 µg/m³ and 92 µg/m³ 
during the same period in 2017 and 2018, respectively when there 
was no special pollution control plan. Similarly, during the third 
round (13 to 17 November 2017), average PM2.5 stood at 218 µg/
m³; it was 171 µg/m³ in 2016 and 140 µg/m³ in 2018 without any 
traffic restrictions.78

In spite of these numbers, the odd-even scheme was again 
implemented from 4 to 15 November 2019. An analysis of AQI 
statistics revealed that Delhi’s air quality did not improve during 
odd-even days that year: the average AQI from 4 to 15 November 
was 362, whereas in 2018, the average AQI for the same period in 
absence of odd-even was 335.79 In other words, Delhi’s air quality 
was 8 percent worse in odd-even days compared to the previous 
year.80 

For a city like Delhi which faces such a massive air pollution 
problem, the odd-even scheme is merely a stop-gap solution. 
Even then, the compliance from citizens poses a hurdle towards 
meeting the objectives. Instead of these temporary solutions, more 
permanent structures are required with a strong institutional 
setup.

reCoMMenDations

Policy initiatives

Control of ambient particulate matter pollution requires action in 
several sectors and the linkage of these actions for greatest impact. 
Various studies have estimated the contribution of different 
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sources to PM pollution in Delhi, which can be useful in informing 
the efforts that are needed to address these sources.81 Various 
government initiatives have been launched in the past few years to 
reduce air pollution. 

table 6: Policy Measures undertaken by union Ministries

Ministry Initiative

Ministry of Power
a reduction in PM emissions by coal power plants, and 
in energy consumption by energy-intensive industries

Ministry of Environment
setting emission standards for the brick manufacturing 
industry and facilitating management of agricultural 
residues to reduce stubble burning

Ministry of Road Transport and 
Highways Ministry of Petroleum 
and Natural Gas

stricter vehicle emissions regulation and upgrading of 
vehicles to more fuel-efficient standards

Ministry of Urban Development enhancing availability of public transport

To deal with the problem of hazardous air quality, the AAP 
government in 2015 announced a series of steps towards improving 
urban transport system. With vehicular pollution being the most 
crucial issue in Delhi with up to 30 percent of particulate pollution, 
the government proposed to run more buses, restrict movement 
of trucks in the city, and introduce cleaner fuels for all vehicles.82 
With around 5,000 buses against the requirement of 15,000, the 
AAP government announced to acquire as many as 5,000 new 
buses and allow private operators to run 800 cluster buses to 
improve public transport.83 State-specific policies such as use of 
compressed natural gas by commercial vehicles in Delhi, subsidies 
for alternative technologies to compost agricultural waste instead 
of burning it in Punjab, and mandatory use of fly ash bricks in the 
construction industry within 100 km from coal or lignite thermal 
plants in Maharashtra could be expanded to other states to 
efficiently control PM emissions.84
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 Another initiative is the Clean Air for Delhi Campaign launched 
in early 2018. It subsequently led to the launch of the National 
Clean Air Program that aims to sensitise the public and enhance 
coordination between the implementing agencies for control of air 
pollution. Other initiatives are encouraging, such as the Intended 
Nationally Determined Contributions aimed at reducing particulate 
matter emission intensity by 33–35 percent by 2030, the promotion 
of electric public transport fleets, and the upgrade of vehicles to 
Bharat Stage VI (which is equivalent to Euro-VI standard) vehicle 
emission standards. 

Capacity building

Public and media discussions on air pollution largely focus on the 
high ambient PM levels in north India in the winter season and 
the impacts on people’s health. Similar discussions are needed for 
the longer-term adverse health effects of chronically high pollution 
levels throughout the year.85 

More awareness needs to be created among policymakers and 
the general public about the slow but substantial impact of ambient 
particulate matter and household air pollution. Government 
initiatives to reduce solid fuel use for tackling household air 
pollution include a scheme initiated by the prime minister in May 
2016—the Pradhan Mantri Ujjwala Yojana, which aims to provide 
clean and safe cooking fuel (liquefied petroleum gas) to 50 million 
low-income households by March 2019.86,h It targeted the addition 

h Liquefied petroleum gas meets the International Standards Organization and WHO 
recommendations for indoor air quality and can potentially help in achieving the 
WHO air quality standards within homes, but adoption and sustained use of clean 
fuels by households will be needed. The original target of 50 million households was 
met in August 2018, and the government has now increased the target to reach 80 
million households through this scheme with a total budget of US$1·8 billion.
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of 10,000 distributors, increasing access, and covering nearly all the 
upfront costs of switching for low-income households.87 

Another imperative is a viable public transport system strategy. 
While the Metro has provided massive relief to Delhi’s commuters, 
it is not viable for all economic classes. Therefore, Delhi needs an 
active bus service that runs on electricity.88 Regardless of the 
high initial cost, such vehicles offer other advantages like low 
maintenance cost, longer service life and lower operational costs 
per kilometre. More importantly, they reduce pollution levels.89 

Electric mobility is a definitive way towards cleaner air, without 
compromising functionality. Continuing with the ICE (internal 
combustion engine) vehicles in the same way as in the past would 
make it difficult to see a satisfactory AQI in Delhi. A shift to electric 
mobility is long-overdue in Delhi.90

Financing

The first year of NCAP (2019-20) was hobbled by its modest budget. 
In FY 2020, the newly-allocated performance-based grants linked 
to air quality from the 15th Finance Commission (FC) substantially 
increases the resources available to the large cities. On 1 February 
2020, Union finance minister Nirmala Sitharaman in her Budget 
speech announced `4,400 crores ($600 million) for clean air in 
cities with a population of more than one million.91 The fund was 
to be made available by the Ministry of Housing and Urban Affairs 
(MoHUA) to 46 cities across India. Soon after, the finance ministry 
published a document detailing the funds to be disbursed to 
these cities, with separate fund allocations for the Swachh Bharat 
Mission and air pollution mitigation.92
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The Delhi government announced the much-awaited Delhi 
Electric Vehicle (EV) Policy on 7 August 2020. In order to address 
the high-upfront cost of EVs (ICE vehicles), the Delhi EV Policy 
provides demand incentives for purchasing electric two-wheelers, 
cars, auto-rickshaws, e-rickshaws, e-carts and goods carriers 
(L5N and N1 vehiclesi).93 The incentives—in the form of upfront 
purchase incentives, scrapping bonusj, and loan interest waivers—
help bring EVs to cost parity with their ICE counterparts. These 
incentives provided by the Delhi EV Policy are in addition to those 
outlined in the Faster Adoption and Manufacturing of Hybrid and 
Electric Vehicles (FAME II) scheme of the Union government. The 
scheme has a budget of INR 8,500 crore ($1.15 billion) for demand 
incentives for EVs from 2019–20 to 2021–22).94 If the policy 
achieves its target of 25 percent registration of EVs in new vehicle 
sales by 2024, approximately 500,000 EVs of various kinds will be 
operating in the city.95 This would translate to a reduction of 159 
tonnes of PM 2.5 in Delhi and a reduction of 4.8 million tonnes of 
CO2 emissions, equivalent to avoiding CO2 emissions from nearly 
100,000 petrol cars over their lifetime.96

Effective utilisation of these funds needs significantly greater 
efforts by state and municipal governments to engage with civil 
society in prioritising actions. Further, the grants need to be 

i L5N vehicles refer to three-wheel motor vehicles with a maximum speed 
exceeding 25kmph and motor power exceeding 0.25 kW. Their maximum weight 
is 1500 kilograms. N1 vehicles are light goods vehicles (maximum weight up to 
3,500kgs).

j A scrapping bonus is a part of a government budget programme to promote the 
replacement of old vehicles with modern vehicles. In this scenario, people who 
own old vehicles are given a bonus to scrap their old vehicles for newer, more 
efficient vehicles.
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sustained over the 2021-26 period of the 15th FC and shift together 
with NCAP towards managing air quality at the regional level.97 
At the same time, investments in sustainable infrastructure, and 
improvements in public services that will lead to cleaner air will 
need to be undertaken along with developing the knowledge base 
on sources and air quality monitoring.98 

ConClusion

The restrictions on non-essential movement in the first few 
months of the COVID-19 pandemic led to a significant decline 
in air pollution levels across India. It helped achieve 95 percent 
of National Clean Air Program targets for 2024 in just 74 days in 
Delhi, Mumbai, Kolkata and Chennai,99  as emissions from the 
transport, construction and industrial sectors almost stopped and 
those from power plants reduced significantly.100 Air pollution, 
however, is not a one-time, short-term crisis; it is a recurring 
problem that requires long-term, holistic solutions. If the lockdown 
showed anything, it is that air pollution levels can be brought down 
dramatically if India focuses its energy towards a green recovery 
model that is less emissions-intensive.   

In the post-COVID-19 era, the urgency of reviving the economy 
must not sideline the implementation of NCAP. The key mitigation 
measures will reduce greenhouse gas emissions and thereby provide 
opportunities for climate co-benefits. These include transitioning 
to cleaner fuel for household use that would eradicate household 
emissions, switching to Bharat Stage VI vehicles and fuels, strict 
compliance for industrial, power plant and brick kiln emissions, 
and a sustained programme to stop open crop-waste burning. In 
the long term, NCAP also needs to be scaled-up in a significant 
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manner to ensure that rapid economic growth and meeting 
National Ambient Air Quality Standards (NAAQS) are aligned.101 

While current ambient PM2.5 monitoring in Delhi reveals high 
levels in urban areas, remote sensing, comprehensive air quality 
modeling, and emission inventories suggest large-scale excess above 
the NAAQS, also in rural areas.102 It is important to coordinate 
urban-rural and inter-state responses, as emissions from urban and 
rural regions compound one another.103 While the measures that 
have been taken by the Union and state governments have sought 
to address many of the key issues related to Delhi’s toxic air, the 
challenge is complex and will require sustained, multi-sectoral 
approaches that will be implemented over the long term.
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