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This study estimates aggregate production functions extended to al low for factor—augmenting technology,
thereby measuring and documenting energy—saving technological change in advanced countries over recent
decades. Our measure has the advantages that it reflects the development of technology contributing
to the economy, including not only patented product technology but also unpatented product and process
technology, and that it does not require the functional form assumption on technological change. The
main findings of this study can be summarized as follows. First, the estimated elasticities of
substitution between energy and non-energy inputs are significantly less than one, which implies that
ceteris paribus, energy-saving technology should progress in countries or years in which energy
resources are scarce. Second, technological change is not factor-neutral; namely, there were noticeable
differences in the direction and magnitude of capital—-, labor—, and energy—augmenting technological
change for each country. Third, energy-saving technological change varies substantially across
countries over time. Global energy efficiency would improve by accelerating international transfers
of energy-saving technology. Fourth, progress in energy—-saving technology is associated with a rise
in government spending on energy-related R&D, but not with the number of energy-related patents. Finally,
energy-saving technological change had a positive contribution to economic growth in many countries,
although not to the extent of labor—-augmenting technological change.




