
The Urban Penalty: Pollution & Sustainability
The highly urbanised developed regions of the world generate by far the greatest proportion of carbon dioxide 
(CO2), the principal greenhouse gas. This is caused by burning fossil fuels such as petrol and coal. While many of 
these countries are putting in place reforms to limit air pollution, it is on the rise in the industrialising cities of Asia.

Additionally, a primary source of indoor air pollution is the burning of biomass fuel - firewood, charcoal, crop residues 
and animal dung. When burned, they release carbon monoxide and methane which cause chronic respiratory 
diseases including lung cancer and pneumonia. 

•	 The developed regions emitted 12.58 metric tons of CO2 per capita in 2002.
•	 The developing world emitted 2.07 metric tons of CO2 per capita in 2002.
•	 Global emissions of CO2 will increase by more than 60% between 1997 and 2010.
•	 Developing countries will generate 65% of this increase, primarily from China.
•	 Urban outdoor air pollution kills 3 million people annually.
•	 2.4 billion people, almost half the global population, use biomass fuels daily.
•	 1 million children die as a result of indoor air pollution every year.
•	 China is one of the principal culprits when it comes to air pollution. 16 of the world’s 20 most polluted cities are 

in China. It is the second largest producer of greenhouse gases, exceeded only by the United States. It is also 
the world’s largest producer and consumer of bituminous coal, which is the main contributor to its air pollution. 
More than 60% of the Chinese population burns coal at home. In Beijing, more than 400,000 people die each 
year of pollution-related illnesses. 

Renewable Energy Sources
Switching to renewable energy sources – wind, solar, modern biomass, geothermal, small hydro-electric systems – 
is crucial for the sustainability of cities. The Kyoto Protocol, signed by 84 countries in 1997, encourages investment 
in renewable energy. At least 48 countries now have a renewable energy promotion policy, including 14 developing 
nations. But as yet only 4%of the world’s electricity is generated by renewable energy though global investment in 
renewable energy topped $30 billion in 2004.

Vehicle emissions are a principal cause of greenhouse gas emissions. Some countries are now using biofuels to 
power transport.
•	 Brazil mixes regular gasoline with 26% ethanol derived from sugar cane.
•	 Sweden’s trains and buses run on methane produced by degrading animal waste.
•	 In Halifax, Canada, the metro bus fleet uses a mix of 20% biofuel and 80% diesel.
•	 10 European cities have introduced zero-emission buses powered by hydrogen fuel cells.
•	 China is exploring the possibility of substituting renewable energy sources - wind power and methane gas 

derived from decomposing solid waste – as a means of lowering its (exceptionally high) pollution levels.
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