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Overview
It is well known that the use of energy increases with economic growth. But how close is this connection? Does energy use grow faster or slower than GDP? Does it grow faster in poor than in rich countries? Does it grow more slowly relative to GDP as countries get richer? Has energy use grown more slowly as the price of energy, in particular oil, has risen? These are the questions dealt with in this paper.

Methods
The growth in energy use is modeled as a linear function of growth in GDP, GDP per capita, and the price of oil. Data from 1965 to 2012 for a panel of countries are used. The parameters are estimated by a simple linear regression, both for individual countries and for the entire panel of countries. Data on energy use and the price of oil are taken from the BP Statistical Review of World Energy, while data on GDP come from the World Bank.
Results
Unsurprisingly, growth in energy use is significantly correlated with growth in GDP, both for the panel of countries and for countries individually, with a few exceptions. For the plurality of countries energy use grows less than GDP, but for many the coefficient for GDP growth is not significantly different from one. For the panel of countries the growth in energy use falls with a rising price of oil and a rising GDP per capita. This is mostly true as well for countries individually, although both coefficients (for the oil price and GDP per capita) are usually not both significantly negative, probably due to a correlation between GDP per capita and the price of oil.

Conclusions
Given the strong link between energy use and economic growth, a further rise in the prosperity of nations will have to be sustained with increased use of energy. This is unlikely to be accommodated by renewable energy alone, and so we are unlikely to see a decline in the use of fossil energy for a long time to come. Comparing the growth in energy use and GDP from 1965 to 2012, it turns out that countries whose energy use grew faster than GDP were mostly poor or medium rich (with less than 20,000 US dollars per capita in 2005 value of money). Two important exceptions are China and India; in both of these GDP grew faster than the use of energy over the said period, but in China especially both grew at a high rate.
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