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IPCC Fourth Assessment Report 2007 

“Warming of the climate system is unequivocal, as is now evident from 
observations of increases in global average air and ocean temperature, 
widespread melting of snow and ice, and rising global mean sea 
levels.” 
 
“Most of the observed increase in globally average temperatures since 
the mid-20th century is very likely due to the observed increase in 
anthropogenic greenhouse gas concentrations. “ 
 
Discernible human influences now extend to other aspects of climate, 
including ocean warming, continental-average temperatures, 
temperature extremes and wind patterns.” 



 

 

  
            

IPCC Fifth Assessment Report 2014 
Climate Change 2013: The Physical Science Basis 
Summary for Policy Makers (released September 27, 2013) 

Warming of the climate system is unequivocal, and since the 1950s, many of the observed changes are 
unprecedented over decades to millennia. The atmosphere and ocean have warmed, the amounts of snow and ice 
have diminished, sea level has risen, and the concentrations of greenhouse gases have increased. 
 
Each of the last three decades has been successively warmer at the Earth’s surface than any preceding decade since 
1850 (see Figure SPM.1). It is virtually certain that globally the troposphere has warmed since the mid-20th century. 
 
Human influence on the climate system is clear. This is evident from the increasing greenhouse gas concentrations in 
the atmosphere, positive radiative forcing, observed warming, and understanding of the climate system. It is 
extremely likely that human influence has been the dominant cause of the observed warming since the mid-20th 
century. 
 
Continued emissions of greenhouse gases will cause further warming and changes in all components of the climate 
system. Limiting climate change will require substantial and sustained reductions of greenhouse gas emissions. 
 
Global surface temperature change for the end of the 21st century is likely to exceed 1.5°C relative to 1850 to 1900 
for all RCP scenarios except RCP2.6. It is likely to exceed 2°C for RCP6.0 and RCP8.5, and more likely than not to 
exceed 2°C for RCP4.5.  



Climate Change 

Sustainable Development  

Energy 

Discuss the relationship between: 
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Some relations 

• Climate change caused by GHG emissions 

• More than 60% of emissions from energy 
sector 

• Energy demand increasing, access to energy 
important for development 

• How to address both challenges? 

• Renewable energy: increased energy security 
and sustainable development/ leap frogging? 





World Energy Outlook 2010 



http://www.eia.doe.gov/oiaf/ieo/images/figure_13-lg.jpg
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U.S. Environmental Protection Agency 



Top Fossil Fuel Emitters (Absolute) 

Top four emitters in 2011 covered 62% of global emissions 

China (28%), United States (16%), EU27 (11%), India (7%) 

The growing gap between EU27 and USA is due to emission decreases in Germany (45% of the 

1990-2011 cumulative difference), UK (19%), Romania (13%), Czech Republic (8%), and Poland (5%)  

Source: CDIAC Data; Le Quéré et al. 2012; Global Carbon Project 2012 

http://cdiac.ornl.gov/trends/emis/meth_reg.html
http://www.earth-syst-sci-data-discuss.net/5/1107/2012
http://www.globalcarbonproject.org/carbonbudget/


Fossil and Cement Emissions Growth 2011 

Emissions growth in 2011 was dominated by China 

China was responsible for 80% of the global emissions growth in 2011 

For comparison, Germany emitted a total of 0.2PgC in 2011 

Source: CDIAC Data; Le Quéré et al. 2012; Global Carbon Project 2012 

 

http://cdiac.ornl.gov/trends/emis/meth_reg.html
http://www.earth-syst-sci-data-discuss.net/5/1107/2012
http://www.globalcarbonproject.org/carbonbudget/


…and capacity? 
 The ten largest economies in the world, measured in nominal 

GDP (millions of USD) 

http://upload.wikimedia.org/wikipedia/commons/e/e5/2010_Nominal_GDP.jpg


Alternative measures of “Responsibility” 

Depending on perspective, the importance of individual countries changes 

Cumulative emissions from 1751; Production is also called Territorial; GDP: Gross Domestic Product 

Source: CDIAC Data; Unstats; Le Quéré et al. 2012; Global Carbon Project 2012 

http://cdiac.ornl.gov/trends/emis/meth_reg.html
http://unstats.un.org/
http://www.earth-syst-sci-data-discuss.net/5/1107/2012
http://www.globalcarbonproject.org/carbonbudget/


Questions 

1.Is climate change an «environmental» 

issue? 

2.What needs to be done? 

3.Who should take action?  



http://www.youtube.com/watch?v=wSJ83VvaCrM

