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case study

Greening 
India’s cities
A sustainable solution?

I ndia’s megacities are some of 
the fastest growing in the world. 
Mumbai’s population has more 

than doubled since 1991, with around 
22 million people now living in the 
metropolitan area. New migrants are 
moving from rural areas into cities such 
as Mumbai and Delhi every day in search 

of employment, housing, and better 
healthcare and education. Many of these 
new arrivals live in poorly built houses 
on the outskirts of the city, unable to 
afford anything else. These informal 
settlements are often densely populated 
areas with little or no sanitation and 
limited waste-disposal systems.

A polluted city
Unregulated burning of fossil fuels such 
as coal and kerosene for cooking, and 
the need to travel long distances in and 
around the city to find work, add to the 
smog, noise and harmful chemicals 
in the air. This creates a very polluted 
and dirty environment in which people 
have to live. Over the past 5 years, the 
number of vehicles in Mumbai has 
increased from 2 million to 3 million, 
but the road length (around 2,000 km) 
has remained the same, meaning that 
traffic volumes have grown significantly 
from 900 vehicles per kilometre to 1,500 
vehicles per kilometre.

Trees and greenery could help to 
clean and filter some of the polluted air, 
but there is currently less than half a tree 
per person in Mumbai.

Greening Delhi’s routeways
A radical approach to cleaning up 
polluted cities using vegetation alone 
has been trialed successfully in Delhi. 
This is an innovative strategy of ‘urban 
greening,’ which works by bringing 
plants and wildlife back into a city, 
thereby improving the environmental 
quality without having to change the 
infrastructure or limit economic 
development.

Delhi’s Dwarka-Noida transport 
corridor has been ‘greened’ by placing 
trees, plants and other vegetation along 
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Figure 1 Location of Delhi and Mumbai, in India
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Heavy rush-hour 
traffic in Delhi

This case study links to the need for GCSE students to 
have an overview of the effects of rapid urbanisation 
in low-income countries (LIC), and examines how Delhi 
is trying to improve air quality in a sustainable way.
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busy routeways, inspired by work done 
in Mexico and Singapore’s ‘Gardens by 
the Bay’. These vertical gardens are fixed 
onto existing structures such as metro 
pillars or roundabouts and then covered 
in a wire mesh into which potted plants, 
flowers and vines are placed. As the 
plants become established, they hide the 
structure underneath and improve the 
appearance of the area. Evergreen plants 
are chosen because they remain green 
throughout the year, and need minimal 
maintenance.

The success of the scheme lies in 
the fact that it takes up little space and 
improves the environmental quality of 
the city. The plants grow and clean the 
atmosphere by reducing the occurrence 
of toxic chemicals such as benzene 
and formaldehyde, which linger in 
the air and can cause asthma and 

lung cancer. Vegetation also absorbs 
atmospheric carbon dioxide from 
vehicle emissions. Plants can reduce the 
urban heat island effect by 1 or 2 
degrees Celsius by reflecting heat and 
providing much-needed shade in a hot 
city. Further benefits include absorbing 
and reflecting noise from passing traffic, 
and improving the appearance of the 
area. Vegetation can also reduce the 
impact of heavy rain and flooding by 
intercepting rainwater and slowing the 
rate of infiltration.

A more sustainable future?
Strategies like this are simple and 
effective, but are they sustainable? 
Solutions that fulfil all aspects of 
sustainability should be long-lasting, 
cost-effective, require minimal 
maintenance and involve the community. 
So, does urban greening meet these 
expectations? The scheme clearly has 
environmental benefits. Pollution, 
flooding and heat levels will be reduced, 
and greenery encourages wildlife thus 
increasing biodiversity.

However, the scheme is expensive. 
Vertical gardens cost around three 
times as much as horizontal gardens 
and therefore need considerable initial 
investment. Once installed though, the 
gardens require minimal maintenance 
and may cost less than other alternatives 
in the long term. It may also be possible 

Glossary

Infrastructure The systems and 
services needed to help a city or 
society to function.

Subsidies Money given by a state 
or government to help a business or 
company grow.

Urban heat-island effect An urban 
area is significantly warmer than its 
surrounding rural area due to human 
activities and artificial land surfaces 
such as tarmac and concrete.

Exam practice
1 Using an LIC example, discuss the 
effects of rapid urbanisation on people 
and the environment. 
2 ‘Rapid urbanisation in low-income 
countries presents more challenges 
than opportunities’. To what extent do 
you agree with this view?

to persuade companies in roadside 
offices to become involved by installing 
vertical gardens on their external walls. 
In return, they might receive subsidies 
to help grow their businesses, which 
makes the scheme economically 
sustainable.

Apart from having cleaner air to 
breathe, residents benefit from urban 
greening as it creates more routeways for 
pedestrians and cyclists. Shaded, safer, 
less polluted paths provide a pleasant 
way for people to move about. Crucially 
though, this scheme works by using 
existing routeways and infrastructure, 
and does not take up any extra space. 

Finally, research has shown that, 
worldwide, people feel less stressed when 
around greenery. These gardens may, 
therefore, grant considerable benefits to 
people’s mental health and wellbeing. 
It would be nice to think that, as people 
pass beneath the leaves, it is the whole 
city’s health and wellbeing that is 
improving.

Anti-smog gun being tested by Delhi 
Pollution Control, shooting atomised 
water to reduce air pollution
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