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Overview

We summarize what we know about energy and economic growth in a set of stylized facts similar to those proposed for growth economics by Nicholas Kaldor and more recently by Charles Jones and Paul Romer. These facts are derived by a systematic analysis of the data.

Methods

We combine analysis of a panel data set of 99 countries from 1971 to 2010 with review of some longer run historical data. Our GDP data uses PPP adjusted exchange rates and our energy data includes traditional use of biomass. We examine both the cross-sectional relationship between energy use, energy intensity, energy/capital, and the energy mix and income per capita and the behavior of these variables over time in terms of both the rate of change of the global mean and convergence or divergence across countries. We also examine some long-run data on the energy cost share. We use very simple econometric tools as our goal is to characterize stylised facts rather than identify causal relationships.
Results

Our key result is that over the last 40 years there has been a stable cross-sectional relationship between energy use per capita and income with an elasticity less than unity of energy with respect to income. This implies that energy intensity has tended to decrease in countries that have become richer but not in others. A similar relation exists between the energy/capital ratio and income per capita. We also find that there has been convergence in energy intensities and energy/capital ratios and confirm findings that energy quality increases with income level and that the energy cost share declines over time. Over the last two centuries there has been convergence in energy intensity towards the current distribution from above and below. However it seems that the cross-sectional elasticity of energy use with respect to income has declined so that in earlier periods energy intensity was higher in higher income countries than in lower income countries. Per capita energy use also tends to rise over the long term and though evidence is limited, so far to only three countries, the cost share of energy declines over time.
Conclusions

The facts outlined above will need to be taken into account in future studies of the relationship between energy and economic development. For instance, a model where energy efficiency increases irrespective of the rate of growth of the economy would violate the facts. Of course, these facts need to be explored further. Of particular interest, is obtaining more evidence on the cross-sectional relationship between income and energy use in earlier periods. 

