Energy efficiency in OECD Economies: does renewable energy matter?
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Overview:
Are higher levels of energy efficiency associated with a shift towards higher renewable energy? Governments in some OECD countries have set renewable energy targets. For example, the UK’s target is 15% by 2020 and European Union’s is 20%.  Energy intensity, defined as the ratio of energy use to GDP, is commonly used as an indicator for energy efficiency. Filippini and Hunt (2011), and (2013) conclude that energy intensity is not necessarily a good indicator of energy efficiency. Therefore, in order to gain greater insights into energy efficiency, we must control for differences in energy mix and economic structure. Wilson, Trieu et al. (1994) Ma and Stern (2008)and Shahiduzzaman and Alam (2013)find that fuel mix and economic structure affect energy intensity. We summarise the above findings using the Logarithmic Mean Devisia Index (LMDI) that shows the relationship between energy demand, economic structure, fuel switching, and energy intensity. To the best of our knowledge, this paper is the first study that includes changes toward a higher share of renewables in countries and energy efficiency. This paper estimates the level of energy efficiency associated with the energy mix across 28 OECD countries over the period 1975 to 2011.
The paper is organised as follows: Section 2 explains the methodology. Section 3 describes the data and empirical model. Section 4 presents the results. Finally, the summary and conclusions are provided in Section 5.

Method:
Stochastic frontier analysis.
Results:
First: Most of the energy variable parameter are significant and negative, illustrating that when the primary supply of each energy resource increases over the period, final energy consumption decreases.
Second: GDP and price coefficients are negative and significant. Population density and all of time dummy coefficients are significant and positive. One of the climate dummy variables is significant with the expected sign.

Conclusion:
Building on Filippini and Hunt (2012) this paper shows that renewable energy consumption affects energy efficiency. In the majority of OECD countries (except: Italy, Finland, Sweden, and Slovak) increases in the primary supply of renewable energy, or decreases in the primary supply of fossil fuel energy resources, is associated with an increase the energy efficiency. In particular comparisons of energy inefficiency and energy intensity emphasise the unreliability of energy intensity indicator because only 3 countries (Portugal, Germany, and Canada) out of 28 have some degree of similarity between their energy intensity and energy inefficiency. The estimated model provides evidence that shifting toward the renewable energy resources, as the primary supply of energy, is associated with an increase in energy efficiency. 
Consumption of fossil fuels, in most countries, seems to be cheaper than renewable energy resources. However, environmental externalities (greenhouse emissions) and energy security are associated with reliance on fossil fuels. In addition, based on the IEA report in 2013, the amount of subsidies worldwide for consuming fossil fuels was $548 billion in 2013 which is over four times the value of subsidies to renewable energy resources (IEA 2013). Thus, there are considerable merits associated with policies aimed at shifting toward the consumption of renewable energy resources.






References:
[bookmark: _ENREF_1]Filippini and L. Hunt (2013). "CER-ETH–Center of Economic Research at ETH Zurich."
[bookmark: _ENREF_2]Filippini, M. and L. C. Hunt (2011). "Energy demand and energy efficiency in the OECD countries: a stochastic demand frontier approach." Energy Journal 32(2): 59-80.
[bookmark: _ENREF_3]Filippini, M. and L. C. Hunt (2012). "US residential energy demand and energy efficiency: A stochastic demand frontier approach." Energy economics 34(5): 1484-1491.
[bookmark: _ENREF_4]Ma, C. and D. I. Stern (2008). "China's changing energy intensity trend: A decomposition analysis." Energy economics 30(3): 1037-1053.
[bookmark: _ENREF_5]Shahiduzzaman, M. and K. Alam (2013). "Changes in energy efficiency in Australia: A decomposition of aggregate energy intensity using logarithmic mean Divisia approach." Energy Policy.
[bookmark: _ENREF_6]Stern, D. I. (2012). "Modeling international trends in energy efficiency." Energy Economics 34(6): 2200-2208.
[bookmark: _ENREF_7]Wilson, B., L. H. Trieu and B. Bowen (1994). "Energy efficiency trends in Australia." Energy Policy 22(4): 287-295.

