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Overview

Own and cross price elasticities are commonly used to indicate how consumers and firms will adjust their use of energy in response to changes in its price.  They are usually estimated from historical data using regression analysis.  Given that technology can change non-linearly, however, history may not be indicative of demand and substitution responses in the future.  We explore an alternative method to produce long-run elasticity estimates that may be more useful to analysts and policy makers, especially as they try to estimate the impacts of implementing different levels of greenhouse gas taxes over long time periods.  
Methods

We simulated a technologically disaggregated energy-economy policy model with empirically estimated micro- and macro-economic behavioral parameters (from revealed and stated preference data as appropriate), from 2000 to 2035 with a series of possible energy price futures to produce “pseudo-data.”  We then applied regression analysis to these data to estimate own and cross price elasticities by energy type and sector.  We used the same method to estimate greenhouse gas emission price elasticities in order to assess the responsiveness of different sectors of the economy to greenhouse gas taxation and to compare these to energy price elasticities.

Results & Conclusions

Two key results emerge from our analysis: that the responsiveness of individual sectors to changing energy and GHG prices varies enormously, and that GHG price elasticities are in general more elastic than energy price elasticities. This has important implications for policy analysis and formation.  To be accurate, analysis should be sensitive to the differing responsiveness of sectors, while policies must be generalizable to a wide range of sector characteristics (e.g. non-prescriptive taxes and permit trading systems are in general to be preferred to prescriptive regulations).  If all sectors are forced to meet fixed intensity or specified technology energy or GHG policies, policies are almost guaranteed not to be least cost, i.e. they won’t be “equimarginal” in their impacts.  Policy makers must also be cogent of what negative externalities most concern them, be they climate change, energy security or local air quality; while there will be co-benefits, policies specifically designed to reduce energy use will not reduce GHGs at the least cost, and vice versa.
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