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Overview

Crude oil consumption accounts for about 25% of global greenhouse gases emissions and is affected by some climate change mitigation strategies such as carbon taxes, energy efficiency and subsidy on renewable energy sources. With the growing concerns about climate change, it is imperative to investigate the effects of climate change mitigation especially CO2 reduction on crude oil prices. The findings of this study are significant for crude oil dependent economies such as OPEC in order to protect their economies from crude oil price shocks. In this study, carbon intensity is used as a proxy for climate change mitigation. Carbon intensity levels are not as flexible or volatile as crude oil prices. The annual levels of carbon intensity and crude oil prices for a period of twenty-nine (29) years (1980-2009) show that carbon intensity follows an increasing trend while crude oil prices are more volatile over the same period. Regional data are used given the geographic similarities among countries in a region.
Methodology

To estimate the relationship between crude oil prices and carbon intensity including the short and long run effects, and the speed of adjustment, this study explores the Arellano - Bond (AB) dynamic panel model (Arellano and Bond, 1991). This study utilises the AB dynamic panel model because the regressor(s) may be correlated with the error term Eit.  The AB dynamic panel model is also considered because the time-invariant regional characteristics (fixed effects) such as geographical and demographic factors may be correlated with the explanatory variables. The AB dynamic panel model also takes care of the problems related to the presence of the lagged dependent variable Pit-1 as a regressor.

The standard model for this dynamic panel study is specified below using the Arellano-Bond GMM approach
:

Pit = γPi,t-1 + βCit + ρZi + αi + ԑit ............(i)

Introducing the stacked (T-1) first differenced equations in matrix form, gives the following

 ∆Pi =  ∆Pi,-1γ  +  ∆Ciβ +  ∆ԑit ................(ii)

 i = 1, ..., N

This study estimates the relationship between crude oil prices and carbon intensity using the dynamic panel model in equation (ii) above.

Results

The AB dynamic panel model results contain the estimates of the effects of carbon intensity on crude oil prices for the reference case, where the direct relationship between crude oil prices and carbon intensity is estimated, and the various controls for the outliers noticed in the crude oil price data. The control variables are represented by dummy variables. The dynamic panel result suggests that a 1% change in carbon intensity causes about 1.96% change in crude oil prices in the short run and about 16% change in the long run. It shows a positive relationship between crude oil prices and carbon intensity and it is statistically significant at all levels.  The outcomes for the control models are also reported. The speed of adjustment of crude oil prices to changes in carbon intensity in a period is about 12% in the reference case. Although, the methodology of this study is different from the existing studies in the literature, the estimates are similar. Awerbuch and Sauter (2006) found that the effect of carbon emissions reduction on oil prices is within the range of 3%-10% , while this study finds that the effect of carbon intensity on oil price is within the range of 1.57% - 1.96% in the short run and 15.7% - 17% in the long run. This study’s results find a positive relationship between oil price and carbon intensity, which is also in line with McKibbin et al (1999), Ghanem et al (1999), Bernstein et al, (1999), Bartsch and Muller (2000), Pershing (2000) and Polidano et al (2000), all of which found that there is a relationship between oil prices and greenhouse gases emissions reduction activity. 

The Sargan and second order serial correlation diagnostic tests indicate that the instruments are valid and there is no serial correlation. With the outcome of the Sargan test, the study failed to reject the null hypothesis that the instruments are valid. For the serial correlation, the study also failed to reject the null hypothesis that there is no autocorrelation. The outcome of the diagnostic test shows that the results are robust, reliable, efficient and consistent.
Conclusion
Although so many factors affect crude oil prices, this study has shown that there is a statistically significant relationship between crude oil prices and climate change mitigation. This study concludes from the empirical outcomes that significant changes in crude oil prices can be induced by changes in climate change mitigation activity in a country or region that is a net importer of crude oil. The study outcomes show that it is safe to state that climate change mitigation activities especially CO2 reductions using carbon intensity as indicator are expected to have effects on crude oil prices. 
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