
Cities And 
Climate Change



Getting to 2 Tonnes – Some Low Hanging Fruit

Source: Mckinsey (2009)



Urban sustainability a major contributor

Source: Mckinsey (2009)



Green Buildings

WORLDWIDE, BUILDINGS 
ACCOUNT FOR…

17%

25%

33%

40%

fresh water 
withdrawals

wood harvest

CO2 emissions

material & 
energy use 

Source: U.S Green Building Council, 2008
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Private vehicles in India 
account for 67.6%  of 
motorized vehicles in India. 

They carry 37% of the 
commuters and take up 67.1% 
of the road width. 

Buses are 24.4% of the 
vehicles, 61% of the 
commuters and 38% of the 
road width. 

CO2 emissions from cars has increased by 73% 
and from two wheelers by 61% in Delhi alone

Chance to build proper public transport 
in our new cities from the start

Source: Down To Earth Magazine, 2008 (CSE Publication)



Indian average Diesel 
cars 38 mpg

Indian average Petrol 
cars 34 mpg

Use regulation to manage vehicle emissions

Source: ICCT (2008)





Effect of fragmentation, forest degradation and 
climate change on mean species abundance of India.

20302008

Source: GIST India, NEAA (2008)

Cities as inkblots on biodiversity landscape

RED means 
0% species 

present



Cities versus Villages

Why is India currently a low carbon 
economy?



Is it because we carpool?

Dhiren Thakar



We recycle?

Sanctuary Asia



We eat less meat?



We conserve water?



Or is it because over 400 million 
Indians are living in the dark? 



Indian Poor vs Indian Rich–CO2 Emission
India’s average per capita CO2 emission  – 1.67 Tonnes

• India’s Upper Class (Income more than Rs. 
30,000 a month) 

• Per capita -4.97 Tonnes a year

• India’s Poor  (Income less than Rs. 
3,000 a month) 

• Per capita -1.11 Tonnes a year

Source: Greenpeace- Hiding Behind The Poor, 2008



Paris, France

•April 27, 2009

AP Photo/Sipa
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All the water in the world

Source: Dr. Adam Nieman



Photo: Dr. Anish Andheria/Sanctuary Photolibrary

We are already seeing the beginning…

The Sunderbans mangroves have decreased by 
20% in the last 40 years…



Photo: Gertrud & Helmut Denzau/Sanctuary Photolibrary

Why are mangroves so important?

Wetlands such as mangroves 
make up 6% of the Earth’s 
surface, but store 20% of its 
carbon.

Mangroves are essential 
mitigators of soil erosion and 
act as a buffer against 
cyclones, storms, sea level 
rise, and other global 
warming induced climate 
disasters. 



India already suffers from water scarcity



Recent Rainfall Tendency (1813-2006)

Over the last 30 years there 
has been A decrease in 
annual rainfall in 68% of our 
country.

Annual data
Blue – Increasing Trend
Red – Decreasing Trend
Green – No change
Grey – No Data

UN Water Development Report

Indian Institute of Tropical Meteorology   

Warmer temperatures also change our 
Monsoon weather patterns…



But these changes are 
unpredictable.

Sometimes it means droughts
even during monsoons. 



Andhra 
Pradesh

Source: Center for Health and the Global Environment
Harvard Medical School

India
June 2003

Temperature:

–50 ºC
– More than 
1400 deaths



Orissa
Between 1950 and 1990 there has been an increase in temperature of 1°C

Between 1993 and 2006 there has been an increase in temperature of 0.12°C

In March and April 2009 over 70 people died on account of sunstroke

1991 to 2000 has been the warmest decade in 
the last 140 years for India 

West Bengal
Temperatures reached 49°C in the Purulia district, four degrees above
normal for the time of year

In Kolkatta the maximum temperature shot to 41°C, five degrees above
normal for the time of year

Nine people died this summer on account of sunstroke

Mumbai
Water consumption increased by 20% owing to the unusual heat wave this summer

Mumbai is supplied 3,350 mld, but the sudden increase in water consumption has
taken demand closer to the 5000 mld mark



Mumbai, India
July 26, 2005
–94 centimeters of 

rain in 24 hours

–Water levels reached
seven feet

–Death toll in Mumbai 
& Surrounding areas 
reached 1,000

Source: CNN.com 8/1/2005Source: CNN.com 8/1/2005



Changing rainfall patterns are detrimental 
to our farmers…



Global warming raises ocean 
temperatures, which leads to 

increase in storm intensity.



Bay of Bengal
NARGIS, April 2008 – Category 4

Arabian Sea
GONU, June 2007 – Category 5

For the first time in history, India’s coasts are seeing 
Super Cyclones.



These storms are causing massive 
destruction.

Super Cyclone Sidr
CATEGORY 5 November 15, 
2007

US $ 4.4 billion in damages

4.1 Lakh destruction of farm 
land 

12 lakh tonnes of rice paddy 
devastated- this accounts for 
40% of the country’s output

8.9 Million environmental refugees 
left homeless



1. Glaciers Melt  & Sea Level Rise

2. Unpredictable Weather Patterns 

3. Biodiversity & Agricultural Losses

4. Diseases Flourish



Projected changes in agricultural productivity in 2080 due to climate 
change, incorporating the effects of carbon 

Source: Peterson Institute / UNEP / GRID-Arendal, 2007

Climate Change and Food Security



Agriculture is the largest economic sector and plays a significant role in the overall socio-
economic development of India. 

“Around 46 % of the India’s geographical area is used for Agricultural Activities.”

Agriculture and allied sectors like forestry, logging and fishing accounted for 16.6% of the 
GDP in 2007 and 

employed 60% of the country's population.

Agriculture: core to employment 
& security



Climatic changes will reduce agricultural yields 
significantly

India may lose up to 17% of its farming income from 
increases in temperature

Mendolsohn, 
Yale University Study, 2008

Wheat yields would fall by 5-10% with every increase of 1 
degree celsius

Dr R.K. Pachauri, 2008



1. Glaciers Melt  & Sea Level Rise

2. Unpredictable Weather Patterns 

3. Biodiversity & Agricultural Losses

4. Diseases Flourish



Vectors for Emerging 
Infectious Diseases

Mosquitoes RodentsTsetse Flies LiceAlgae

SnailsFleasBatsTicks



VectorVector--borne Diseasesborne Diseases

Filariasis Schistosomiasis

DengueLeishmaniasis 

Malaria

Year 2000: Baseline 
Scenario

Year 2080: 
CC Scenario

Transmission 
Window 
(months):

4 - 6

7 - 9
10 - 12

N.A
Martens et al, 1999





QuickTime™ and a
MPEG-4 Video decompressor

are needed to see this picture.



Climate Change leads to water borne 
diseases

Extreme climate conditions 
enable the water borne Cholera 
Bacteria to spread more easily.



Adaptation

India spends approximately 2.5% of its GDP on climate 
variability adaptation measures. This figure is likely to rise.

•Drought Proofing
•Crop Improvement
•Water Harvesting and Conservation
•Forestry 
•Coastal Regions 
•Health
•Risk Financing 
•Disaster Management



These consequences of global 
warming disproportionally affect 

India’s poor.



The average Indian produces very little carbon 
dioxide compared with International levels

Total Greenhouse Emissions (per person)



Historical picture shows an 
even greater divide in responsibility

Source: James Hansen, 2008, ‘Tipping Points Near’



Is it Possible to be Rich and Efficient?

Source: Peter Corless (2005) Analysis of top 40 largest national economies (GDP) by plotting GDP per capita vs. 'energy efficiency'



Human development indicators correlate strongly with 
increased electricity consumption
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But beyond a certain level, energy usage does
not correlate with further development

Band of non-achievement
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…but that is still over 5 times current Indian 
Consumption levels

Can India get here? 



The Power To Change

"Speed is irrelevant if you are going in the wrong direction." “There is a sufficiency in the world for man's need but not for 
man's greed” 



Making the links

•Idea of being part of a Civil Society is to be able not only to co-exist peaceful,
but also to be able to work together with members of that society towards its
betterment.

•Participants will be divided into two groups

•Aim - Network within your group and try to strike a deal with people whereby
you get something you want that will help you combat climate change and you
give someone something that they want that also helps combat climate change-
You can strike a deal with more than one person.

•Example 1 - House wife agrees to volunteer for 5 hours a week for tree-planting
NGO. A wet waste recycling consultant agrees to help her setup a recycling
system in her building society.

•The idea is that everybody benefits when everybody co-operates



The Global Scientific Consensus

To avoid catastrophic impacts of climate change we need 
to keep the earth’s average temperature rise within 2 
degrees celsius. 

For this, our global emissions in 2050 should be 50% of 
our 1990 emissions. 

In per capita terms, this amounts to approximately 2 
tonnes per person.



Global Target for Per Capita Emissions

5.5t World 
Average 
2005

2 t  World 
Average 
2050

A Global Challenge- Cut Emissions By 66%



The Road to Copenhagen –
Meeting The Global Challenge

Rio 1992
Kyoto 
1997

Hague 
2000

Bali 2007
Bonn 
2001

Copenhagen 
2009

UNFCCC international 
environmental treaty produced. 

No mandatory limits on GHG 
emission and no enforcement 
provision

An international 
framework for 
climate change 
mitigation beyond 
2012 is to be agreed 
upon. 

Meeting to be held 
in December

Most industrialized nations agreed to 
legally binding reductions in GHG 
emissions of an average of 6 to 8% 
below 1990 levels between the years 
2008-2012. 

Neither the Clinton nor the Bush 
administration sent the protocol to 
Congress for ratification.

Agreement on a timelined 
negotiation on the post 2012 
framework (a successor to 
the Kyoto Protocol) was 
achieved

•Emissions trading; Joint Implementation; 
and the Clean Development Mechanism -
allowing  industrialized countries to fund 
emissions reduction activities in developing 
countries as an alternative to domestic 
emission reductions. 

•Credit was agreed for carbon sequestration

•Broad outlines of consequences for failing 
to meet emissions targets were discussed

•Three new funds were set up to provide 
assistance for needs associated with climate 
change

US did not participate in the negotiations 
but acted as observers 

Kyoto Protocol 
negotiations broke 
down and the Bush 
administration 
explicitly rejected the 
protocol shortly after.



India’s Position: Copenhagen

• Founded on the principle of equity - each individual has equal 
right to the atmosphere.

• Will keep per capita emissions below developed country 
average (thus pressure to lower emissions on developed 
countries).

• Will not set aggregate global targets as is waiting for 
developed nations to sign on to much bolder interim targets 
which also take in account historical responsibilities



Many initiatives can be incorporated into our 
development rather than retrofitted

Source: Mckinsey (2009)



Others hold strong mitigation potential today

Source: Mckinsey (2009)



To get to 2 tonnes we cannot afford to follow 
the same energy path as others 

Source: CEA (2008), IEA 2007

Total GigaWatts of Installed Power Capacity

Majority of our 
increase is planned 
to come from coal

70%+ coal based

49% coal based

54%



India’s Solar Energy Potential

Source: NASA Atmospheric Science Data Center (2008)

Kilowatt-hours per square 
meter per day



Proposed solar programs will reduce 
carbon emissions by 23 million metric 
tons per year by 2030.

Proposed solar programs will reduce 
carbon emissions by 23 million metric 
tons per year by 2030.



How the Proposed Renewable 
Energy Network Might Look

Solar CSP Wind Hydro

Solar PV Biomass Geothermal





The total power of waves breaking around the 
world’s coastlines is estimated at 2–3 million 
megawatts

- US Department of Energy

The total power of waves breaking around the 
world’s coastlines is estimated at 2–3 million 
megawatts

- US Department of Energy



Electricity

Steam

Steam

Waste Heat Recovery
“Waste” heat is captured

The heat is used to create steam

Steam is used in the facility and 
to generate electricity 

1

2

3



Urbanization in India:
A chance to incorporate latest thinking
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% of Indian population living in urban areas

India is one of the least urbanized countries in the world



BioGas & 
BioFertilizer

“Biofuel” trees  
& local species

Inedible
oilseeds

Inedible
seedcake

Harvested
rainwater

Rural
communities

Research on 
under-utilized 
crops & trees BioCoal or

BioChar

Decentralized oil 
processing

Other biomass
Fruit husks, leaves,

pruned material

Degraded
& idle land Filtered 

tree oil

Food, fodder &  
fibre for local use

Conversion kit

Diesel Gensets
& Vehicles

Diesel 
alternative

LEVERAGE UNDERUTILIZED
RURAL RESOURCES

PROMOTE COMMUNITY-BASED 
AGRO-FORESTRY & PROCESSING

PRODUCE LOW-CARBON
ENERGY ALTERNATIVES

Case Study:  CleanStar’s bioenergy production system for meeting
rural energy needs with low-carbon fuels

Help the poor help the planet… © 2009 Copyright 
CleanStar

www.cleanstar.in

resilience

Increase 
employment 

& climate 
change 

resilience

crops

Trees grow 
on land that 
can-not be 

used for food 
crops

local 
ecosystem

Better soil 
and water 

mgmt 
enhances 

local 
ecosystem

per acre 
basis

Focused 
R&D has 

improved oil 
production to 
~ 5 times that 

of soya on 
per acre 

basis

diesel 
systems

Immediate 
85% 

reduction in 
earth-to-

engine CO2  
emissions 

from existing
diesel 

systems

biodiversity 

Mix of multi-
purpose trees 
avoids mono-

culture & 
adds  

biodiversity 

Fuel additives

Engine 
conversion 
avoids need 

for big central 
biodiesel 
refinery

Bio-based 
byproducts 
help meet 
other rural 

energy 
needs, 

sequester 
carbon, and 
organically 
improve soil 

fertility 

Pongamia, Jatropha, 
Neem, Moringa, &

many others



Profitable Green Solutions - Mumbai

• Closure of 25-year-old dumping ground measuring 19.6 hectares at the Gorai creek
has earned BMC Rs 27 crore.

• BMC has traded an estimated 31,033 tonnes of carbon credits a year, purchased by
the Asian Development Bank at a cost of 12 Euros per carbon credit till 2014.

• Result is the management of methane gas that is 21 times more potent than carbon, 
which BMC will capture and use to generate electricity.



Energy ‘SMART’ Schools

Rishi Valley

Barefoot College

Presentation Convent



An important solution is 
raising awareness!

This affects the choices we 
make



Rated Fuel Economy of Maruti Suzuki Vehicles, 2009
Model Segment Fuel Km/L L/100km mpg US

M800 A1 gasoline 16.1 6.2 37.9
Omni C gasoline 16.9 5.9 39.8
VERSA C gasoline 12.7 7.9 29.9
Alto A2 gasoline 18.1 5.5 42.6
Zen Estilo A2 gasoline 17.3 5.8 40.7
Wagon R A2 gasoline 17 5.9 40
A Star A2 gasoline 19.6 5.1 46.1
Swift diesel A2 diesel 21 4.8 49.4
Swift gasoline A2 gasoline 15.9 6.3 37.4
Dzire gasoline A3 gasoline 15.9 6.3 37.4
Dzire diesel A3 diesel 21 4.8 49.4
SX4 A3 gasoline 15 6.7 35.3
Gypsy MUV gasoline 11.3 8.6 26.6
Grand Vitara MUV gasoline 11.2 8.9 26.3

If you have to use a car, make it an efficient one 
Maruti is first Indian car company to publish its fuel efficiency standards



Buy 5 star rated appliances



What can you do in your home?



Green Tips 1: WATER

• Take short showers! Continue to take a bucket shower if it is your habit.

• Keep your water heater on for 5-7 minutes only (and only when you really 
need warm water) as heating water takes a significant amount of energy.

• Study your water bill and set goals to reduce your water consumption by 5% 
more every month for the next 6 months. See how low you can go.

• If there is a garden near your building, ask that the groundkeeper only water 
during the early morning or evening to avoid extra water needed to 
compensate evaporation.

• Fix a water leak as soon as you see one.

• Look into rainwater harvesting for your buildings water resource needs.

• Wash dishes in a tub instead of under a running tap.

• Reuse the water used to wash veggies and fruits for watering your plants.



Green Tips 2: ENERGY
• Turn off lights and fans when you leave a room.
• Completely shut down your TV and computer from the power point when you are not 

using it.
• Ask your building society to change the outdoor, building and hall lights to LEDs and 

CFLs. CFLs will save up to 66% in energy consumption. LEDs require even less energy!
• Use task lighting; instead of brightly lighting an entire room, focus the light where you 

need it. 
• Don’t use the AC, if you do, set it at a higher temperature. On cool evenings leave your 

windows open instead of switching on the AC.
• Read through your energy bill and find out the amount of electricity you are consuming. 

Then make a goal to reduce your consumption by 5% next month, 5% the following 
month, and see how much lower you can go.

• Implement solar thermal heating in your building and you will actually start saving 
money very quickly.

• Allow hot food to cool off before putting it in the refrigerator.
• Do not put uncovered liquids in the refrigerator. The liquids give off vapours that add to 

the compressor workload. Check to make sure your refrigerator door seals when closes 
so that you don’t consume extra energy to keep things cool.

• Heat the water in a kettle not in open pot. If you need two cups water for tea fill your 
kettle with only two cups. A lot of energy will be wasted heating up a full kettle full of 
water.



Green Tips 3: WASTE

• Only print if it is absolutely necessary and  use use both sides of the paper.
• Avoid using disposable cups and plates
• Always buy ice cream in a cone so as not to add to the garbage created from the spoon 

and cup.
• Keep and reuse all your rubber bands, paper clips, boxes and packaging material.
• Create innovative décor and cards from recycled materials for weddings and special 

occasions instead of high-energy consuming materials.
• Ask for birthday presents to be eco-friendly and wrapped in old newspaper.
• Do not ask for a plastic bag from a shopkeeper if the items are few enough to carry by 

hand. Reuse the plastic bags you already have. Carry a cloth bag for shopping.
• Do not accept free promotional materials that are being handed out with lots of 

packaging.
• Eat unprocessed and unpackaged food whenever possible.
• If you have a choice, look for items sold in glass jars or easily reusable materials rather 

than plastic.
• Pack lunches in reusable lunch bags and washable containers instead of plastic wrap 

and bags.
• When ordering food in, ask in advance for them not to include the napkins and plastic 

utensils.
• Create the habit of taking only what you need in every situation.



Green Tips 4: AWARENESS

• Develop an awareness chart in your office or home where everyone can see a list 
of ways they can reduce their carbon footprint.

• At the next family gathering, ask for ten minutes to give a presentation about 
global warming and what needs to be done to mitigate it. Use the statistics and 
tips you have learned in this diary to give them ways to get involved.

• Check the internet for a Carbon Calculator website so you are conscious of your 
carbon footprint.

• If you see anyone littering or wasting water or food, sit them down and explain to 
them how this adversely affects our climate.























Join us at 
www.climateprojectindia.org

contact us on 
info@climateprojectindia.org

We need your help to find and 
spread solutions…

Our thanks to British Council, CERE, Sanctuary 
Asia, Nature First and all our solution 

providers…and to you


