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Overview

The research presented in this paper studies the relationship between energy consumption and income for a panel of Asian economies. Panel data methodologies are employed to gain the advantage of increased explanatory power of the econometric analysis results from pooling time series and cross-section observations. In addition, the analyses incorporate common factors as a means of accounting for variables beyond the bivariate relationship between income and either total final energy consumption or electricity consumption. In the cross-section dimension the panel includes 20 economies across Asia, and in the time series dimension it ranges over 42 years from 1971 – 2013.

The results find support for the flow of causality running from income to energy consumption, albeit with feedback, for both electricity and total final consumption. The results are consistent with, and supportive of, the initial findings of Kraft and Kraft (1978). In addition, the long-run income elasticity estimates for the panel find electricity consumption to be substantially more responsive to income change than total final consumption. This latter finding is consistent with the view that well over half of the growth in energy demand feeds power generation.
Methods

Time series panel cointegration econometrics methodologies are employed. Within this framework we incorporate methodologies for the inclusion of unobserved common factors associated with our panel of Asian countries.
Results

We find support for the flow of causation to be running from income to energy consumption, with feedback.
The results of our analysis tend to provide support for the original policy conclusions put forward by Kraft and Kraft (1978). They concluded that with causation running from income to energy consumption the energy conservation policies then being promoted would not have adverse effects on economic growth. The direction of causality results reported in our paper find causality flowing from GDP to energy consumption (for both total final consumption (TFC) and electricity), albeit with feedback. This suggests that current energy policies across Asia aimed at reducing energy intensity, and thereby reducing CO2 emissions (or at least their rate of growth), should not adversely affect economic growth across the region.
The panel DOLS income elasticity results (0.535 and 0.326 for electricity and TFC, respectively) imply that electricity has grown more rapidly in respond to income growth than TFC. This result is quite consistent with recent projections from BP in their Outlook to 2035, where they project TFC will increase by 37% and that roughly 60% of that primary energy demand is expected to go into producing electricity.
Conclusions

In general, our panel cointegration results show that the inclusion of (unobserved) common factors is required for the establishment of a cointegrating relationship between energy consumption and income in our panel of Asian countries. The sequential cointegration tests help further reveal the set of countries where cointegration is detected. These results display (i) the potential influence of omitted variables on the energy-income relationship and (ii) the importance of country grouping and heterogeneity in multi-country panel studies.
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