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Abstract

The dynamics of long-run energy efficiency are often captured by a stochastic trend
componentin energy consumption, but no attempt has so far been made to connect this
trend with its possible causes. We develop a new approach to explore the role of two
potential sources influencing the observed trend in energy consumption, economic
growth, and energy price. In this way, we bridge two strands of research, one focused on
the statistical characterisation of energy efficiency and the other analysing short-term
determinants of energy consumption. Our methodology is based on linear state-space
modelling and consists in the systematic comparison of models incorporating
alternative sets of regressors. Using this approach, we are able: first, to characterise the
nature of the trend in the UK industrial energy demand; second, to quantify the extent to
which the observed shape inthe trend is due to price effects; and third, to determine how
this relationship with price has evolved over time. Applying our methodology to 50 years
of UK quarterly data, we find robust evidence that price in the short-term period is
important for energy efficiency to the extent that it exactly offsets the surge in energy
consumption induced by economic growth. However, in the long-term, energy efficiency
is predominantly imputable to exogenous technological progress not directly induced by
the dynamics of energy prices. When we examine the stability of price elasticity, we
conclude thatin the UK it has remained constant over the last half a century.
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