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Overview
In this paper we use the long--term empirical relationship (cointegrating coefficients) between primary energy consumption, real income, capital, population and technology, obtained by averaged panel error correction models, to project  the worldwide long-term primary energy consumption up to 2100. 
Methodology
The averaged coefficients are obtained by 33 panel error correction models estimated over the period 1965-2009 for 64 countries, assigning each country to an array of 3 X 3 equations, three different basic (composition) models, and three attribute (world, geopoliticial, and wealth level) models. The weights assigned in averaging, are based on the out-of-sample forecast performance of the individual models. In forecasting the long-term primary energy consumption, we work with four different Shared Socioeconomic Pathway Scenarios (SSPs) developed for the IPCC framework, assuming different challenges to adaptation and mitigation. The countries included in our dataset give as of 2010 approximately 90% of the worldwide primary energy usage. 
Results
We find that in all scenarios, China, the United States and India will be the largest energy consumers, while highly growing countries such as Indonesia might also significantly contribute to energy use. Whether the steady growth in primary energy consumption slows or even declines by the end of the century, or shows an increasing path is the function of the different assumptions behind the Shared Socioeconomic Pathways. 
[image: ]We observe for most scenarios a sharp mid-term increase in global energy consumption, followed by a levelling–out and a decrease towards the second half of the century. The reasons behind this pattern are not only slower population growth, but also infrastructure saturation and increased total factor productivity. 
Conclusions
As countries move towards more knowledge based societies, and higher energy efficiency, their primary energy usage is likely to decrease as a result. Global primary energy consumption is expected however to increase significantly in the coming decades, thus increasing the pressure on policy makers to cope with the questions of energy security and greenhouse gas mitigation at the same time.
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