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Outline  

¥  Driving forces for emission reduction 

¥  Developments affecting emissions 

¥  Decomposition analysis 

¥  Air emissions in the long term scenarios  

¥  Policy insights 



Emissions as a function of income  



Evolution of GDP and emissions of SO2 and NOx 



Evolution of emission intensity and the share of  

non-fossil energy consumption relative to 1970 



Factors contributing to changes in emission levels  

2. Efficiency  improvement  

4. Abatement with removal 
efficiency eff and application rate X  

3. Fuel switch  

1. Change in the energy intensity  



Factors determining European SO 2 emissions  

1970-today  



Factors determining European NO x emissions  

1970-today  



Factors determining European CO 2 emissions  

1970-today  



Determinants of SO 2 and CO 2 emission reductions 

compared to 1970 in the UK and Poland  



Air emissions of medium / long term energy 

projections with/without GHG stabilization 

¥  Impacts  of GHG mitigation on SO 2, NO x, CO, PM, BC/OC, 
NH3, VOC emissions  

¥  For different storylines of IIASA/RCP scenarios   

¥  Air pollution emission factors derived from the GAINS model 

¥  Here: Initial analysis for two cases:  

1.  A2 Baseline without GHG mitigation policies 

2.  A2 for 670 ppm stabilization target 



Factors determining future global CO 2 emissions 

IIASA/RCP scenarios  

A2                         B2                        B1 

+4.0°C +2.3°C 



Factors determining future global SO 2 emissions  

A2 baseline and 670 ppm stabilization scenarios 

No mitigation 
(CLE) 

Baseline 670 ppm 



Conclusions 

¥  Historic and future emissions are most strongly determined 

by changes in fuel mix and energy intensity. 

¥  Many of structural changes are autonomous of the 
reduction objectives and result from economic 

development.  

¥  For air pollution emissions also control technologies are 
important, especially for NO x. 

¥  There is less evidence that control measures are directly 

linked to economic growth. 

¥  Relative importance of emission reduction factors differs by 
countries, but over time differences tend to shrink. 

¥  Further uncertainty analysis of the relationships between 

emission determinants to be done. 



Thank you! 

More information: 

www.iiasa.ac.at/gains 


