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Introduction and Motivation

Enormous range of variables proposed to affect 
pollution

Shift of attention from mainly economic to 
political and demographic variables
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Introduction and Motivation

Problem: Model uncertainty

Extreme Bounds Analysis (Leamer,1983)

Gassebner et al. (2006) Panel Study employing 
Extreme Bounds Analysis (EBA),  23 Variables, 3 
pollution proxies and up to 208 countries, 1960-
2001

New approach: Bayesian averaging of classical 
estimates (BACE)  Sala-i-Martin et al. (2004) 
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Introduction and Motivation

Set-up :  Cross Section Study

3 pollution proxies (water and air pollution) 

38 explanatory variables

Up to 135 Countries

Long-term averages (1980-2000)

Bayesian Averaging of Classical Estimates (BACE), 
Sala-i-Martin et al. (2004)
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Variables and Hypothesis
Economic Determinants

Environmental Kuznets Curve (Grossman and Krueger, 1995)
Effects of trade and globalization (Antweiler et al.,2001)
Technology, Economic structure (Neumeier, 2003)

Political variables 
Democracy (Congleton, 1992)
Political System (Bernauer and Koubi, 2004)

Demographic variables 
Education (Torras and Boyce, 1998)
Urbanization (Cole et al., 2004)
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Variables
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Political Variables

Corruption, Crisis, Dictatorship, Political Freedom, 
Government stability, Years in Office, Party in 
Power, Fractionalization of the Government, Left 
wing executive, Regime Change
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Methodology

Bayes' rule describes a probability update due to 
additional information

Conditional on the estimation results based on 
the data, ex-ante beliefs about the true model or 
the significance of a variable are updated

If the variable is supported by the data
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Methodology

Prior Inclusion Probability

Prior Model Probability
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Methodology

Posterior Inclusion Probability

Update inclusion probabilities due to contribution 
to the goodness of fit



12

Methodology

Posterior mean conditional on inclusion

Posterior variance conditional on inclusion
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Results CO2
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Results SO2
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Results BOD
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Robustness Check

Expanded sample (Sample Bias): 135 countries, 
1980-2000

Extreme Bounds Analysis (Sensitivity Analysis 
Bias)

Robust Final model estimations (Estimation 
Technique Bias): Least Trimmed Squares, 
Reweighted Least Squares
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Conclusion
For Air Pollution:

Confirm the Environment Kuznets Curve
Highlight importance of energy-efficient 
manufacturing technologies

For Water Pollution:
Ambigious results. 

Overall air pollution variables are dominated by 
production related variables.
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Thank You!
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