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The Impact of Energy Prices on Energy Efficiency
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Abstract ; Energy conservation is a global issue and academic focus. Through a comparative analysis, many

scholars found that China’s energy efficiency was not only lower than developed countries, but also lower than those
countries which have similar income level with China. At present, studies on China’s energy efficiency are mostly
through decomposition methods, but the flaw is that this decomposition doesn’t give an explanation from the point
view of microscopic subject’ s choice. So, why China’s energy efficiency is low in the end? Dose energy price could
improve energy efficiency? In addition, either China’s energy price is low or not? These are all worth exploring.

In this paper, we use cross-country panel data to empirically analyze the impact of energy prices on energy ef-
ficiency. The use of cross-country data set could reduce the risk of model setting error, and could help to explore
the general law between energy prices and energy efficiency. Also, we can directly compare the energy prices of
China and other countries and show whether energy price of China is low or not, and why that.

Using a Cobb-Douglas production function with energy, capital and labor as the three product factors, we show
that energy efficiency is positively correlated with the price of energy, negatively correlated with the price of labor
and positively correlated with the technology level. So, we build a dynamic model. The dependent variable is ener-
gy efficiency, and the explanatory variables include energy price, labor price, technology level and a first-order lag
of energy efficiency. In addition, we use the industrial structure as a control variable.

In addition to China, the sample of this article also includes 34 OECD member countries, as well as India,
Brazil, Russia and South Africa, a total of 39 countries. The sample period is from 1995 to 2012. Due to the great
difference of these 39 countries on economic development level, total economy, etc. , we divided the whole sample
into three sub-samples, respectively G7 countries, BRICS and Mexico ( hereinafter referred to as B6, big six devel-
oping countries) and other OECD countries ( hereinafter referred SOECD, namely small OECD countries). G7 are
developed countries and also big countries. B6 are major developing countries. SOECD are small countries and are
also middle-income or high-income countries. We also divided the whole sample period into two phases: 1995—
2003 and 2004—2012.

GMM estimation was used in this article for the full sample data. Estimation results indicate that, on average,
a 1% increase in energy price will promote a 0. 05% increase of energy efficiency, or a 0. 05% fall of energy con-
sumption per unit of GDP. This means that if energy prices increase 10 percent, it will make energy consumption
per unit of GDP decrease by about 0. 5% . We used the GMM and LSDV methods to estimate sub-samples. Sub-
sample regression results show that: firstly, only if the energy prices have a rapid rise or the energy prices reach to
a high enough level, could it be possible that energy price enhance energy efficiency improvement significantly.
Secondly, in developing countries, the promoting role of energy prices on energy efficiency is very evident in the
period 2004—2012. On average, a 1% increase in energy prices would promote energy efficiency to increase by
0.1% , or energy consumption per unit of GDP to fall by 0. 1% . Thirdly, in developing countries, industrial struc-
ture upgrading is still the main reason for energy efficiency improvement. Fourth, technological advances can also
contribute to energy efficiency improvements. Since policies can not directly change the industrial structure, the
above conclusions give us a lesson that we could promote energy efficiency by increasing energy prices.

Further analysis shows that from 1995 to 2012, energy price relative to labor of China dropped significantly,
which suppressed the increase of energy efficiency of China. International comparison shows that energy prices in
China are relatively low and the major cause of low energy prices in China is lower energy related taxes.

Therefore, we suggest that: (1) Simplify the refined oil taxes and increase the consumption tax rate. (2) In-
crease the coal resource tax, which could be increased to 5% initially and increased gradually. (3) Electricity
consumption tax could be levied appropriately, and which could be initially set at 10% . (4) Subsidy equipment
with high energy efficiency.

Key Words: energy prices; energy efficiency; energy taxes; price reform
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