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these emissions. represented by the parameter n4. This has improved both the 

autocorrelation statistics and the overall fit of the model, even though the lagged 

growth in emissions is not significant for NO, emissions in the Netherlands and 

Gemany. The Durbin Watson and Ljung-Box Q tests at lags 4 and 8 for the 

detection of serial autocorrelation all fall within normal critical leve1sl4. 

The first parameter, (no) representing the effect of economic growth on 

emissions, is positive and significant in all cases except for SO, emissions in the 

Netherlands. The results thus clearly suggest that economic growth does have a 

positive influence on the growth in emissions. The estimated coefficients differ 

substantially among countries and type of emissions. The coefficients are higher in 

the Netherlands and Western Germany, especially for CO2 emissions. For both the 

United States as the United Kingdom, economic growth has a more profound 

influence on NO, emissions than on SO, and CO, emissions, The coefficient of 

is often close to unity indicating that 1% growth of emissions will result in a 1% 

growth in emissions, if all other factors are held constant. The coefficient l3, of 

0.944 for SO2 emissions in the United States, for example, indicates that 1% 

economic growth will result in an increase of 0,94% in SO, emissions. 

The positive growth effect is counteracted by the "intensity-of-use effect"', which 

is given by parameters TJ1, l$ and R3, where B, C 0 indicates that these reductions in 

emissions are constant over time, while 0 indicates that these reductions are 

becoming more important as income grows. Whether the reductions are constant 

over time or dependent on income is unclear. In 5 out of 12 cases the 'intensity-of- 

use effect' turns out to be better explained by constancy over time, while in 6 out 

of 11 cases, it was better explained by the income dependent variable. Only in the 

case of NO, emissions in Western Germany both the intercept and the income were 

included in the regressions. 
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14 This does not indicate that this regression is not affected by spurious results. 
More specifically, the stochastic influences of each of the variables in (4) may not 
be related to each other. The formal way to handle this is to determine whether the 
variables are CO-integrated and estimate an error conecrion model that captures 
both short-term as long-term dynamics of economic growth on emissions. in the 
present study the length of the series has been considered to be too short to 
cotrectIy estimate the long run relationship between the variables in this way. 


























