
1

Climate Change as a Great Villain
Xu Yuan

Department of Geography and Resource Management
The Chinese University of Hong Kong

September 23, 2016



2
http://www.esrl.noaa.gov/gmd/ccgg/trends/#mlo_full

Atmospheric CO2 concentration at Mauna Loa

1 ppm of CO2
= 7.9 billion tons CO2
= 2.1 billion tons C

About half of CO2
emitted stay in the 
atmosphere
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What if we face such a villain?
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 Air pollution
 Energy security
 Innovation and technology

Against the common villain of climate change
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AIR POLLUTION
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United States, 
237.3 , 27%

Russia, 157.0 , 
18%

China, 114.5 , 13%

Australia, 76.4 , 
8%

India, 60.6 , 7%

Germany, 40.5 , 
4%

Others, 205.2 , 
23%

Proven coal reserves

Source: BP, 2016

2015
891.5 billion tons
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Net thermal efficiency of coal-fired power generation
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Energy conservation of the “1000 energy-
intensive firms” in the 11th Five-Year Plan

Source: Wu, Xu, Leung & Yung, 2015
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Air pollution and coal consumption

PM2.5: 116.1 µg/m3, 15 April 2013 PM2.5: 6.0 µg/m3 , 6 February 2013
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PM2.5 concentration

Source: NASA, 2010
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ENERGY SECURITY
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Proven oil reserves

Source: BP, 2016

2015
239.4 billion tons
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China, 2.5, 1%

Others, 28.9 , 12%
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North America, 
192.1 , 52%

Latin America, 
79.7 , 22%

Middle East, 74.1 
, 20%

CIS, 2.1 , 1%
Africa, 14.0 , 4% Others, 4.10 , 1% North America, 

1.0 , 0%
Latin America, 
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Middle East, 
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Oil import origins

Source: BP, 2016

United States China
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East China Sea and South China Sea

EIA, 2010
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Oil transport chokepoints
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Enhanced Oil Recovery (EOR) for domestic oil 
production

Source: IPCC, 2005
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Incentives to discourage oil consumption

http://chartsbin.com/view/1115
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Lower oil prices, fewer conflicts
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INNOVATION AND TECHNOLOGY
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Wind energy resources

Source: Lu, et al, 2009

2006
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Competition on innovation and technology
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Market shares of wind turbine manufacturers
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Innovation and technology for shale gas 
development

Shale gas basins in China

Source: Chang, Liu and Christie, 2012
Source: IEA, 2012
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 If we take climate change as a common, great 
villain
 Less environmental pollution
 Fewer conflicts on energy resources
 More innovation

 A villain could make the world a better place

Conclusion


