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Overview
The objective of this paper is to show that international energy prices drive the fossil fuel energy mix, but only when
there are no substantial changes in the energy policy. As a corollary, this paper suggests that standard
macroeconomic models can lead to misleading results, if energy policies are not taken explicitly into consideration.
Policymakers perceive the volatility of energy prices as a continuous risk to their economies. They try to shape,
through energy policies, the energy mix to make the economy less vulnerable to shocks. As a result, the observable
energy mix is the result of the interaction of fuel prices, available technologies, and energy policies. In other words,
the energy mix is determined by the relative costs of fuels, but is also distorted by local policies addressing security,
environment, economics and social aspects. Changes in any of these components lead to variations in the energy mix.
The aim of this paper is to understand the role of prices of primary energy sources in the energy mix. This was
undertaken by studying three advanced economies, Germany, United Kingdom and the United States for the period
1980-2014. These countries have had different policies along the last decades, each resulting in different energy
mixes. We use a Dynamic Stochastic General Equilibrium (DSGE), calibrated for Germany, the United Kingdom
and the United States as our methodological approach. Our results confirm that the energy mix is shaped by prices of
fuels if energy policy does not change substantially. However, the dramatic changes in the energy policy that
occurred in Germany and in the UK in the 90s reduce the role of prices in the energy mix.

Methods
We use a Dynamic Stochastic General Equilibrium (DSGE), calibrated for Germany, the United Kingdom and the
United States as our methodological approach. Our results confirm that the energy mix is shaped by prices of fuels if
energy policy does not change substantially. However, the dramatic changes in the energy policy that occurred in
Germany and in the UK in the 90s reduce the role of prices in the energy mix.

Results
We find that the impact of changes in the relative prices of fossil fuels on the energy mix during times with stable
energy policies (2003-2014) is relatively similar in the three countries. The impact of natural gas or coal shocks in
the energy mix seems as relevant as oil shocks. This is an innovative result. Academic literature focus on oil prices
and their impact on economic activity, but it pays little attention to the impact of oil prices on the energy mix (see for
example, Hamilton (1983, 2003), Kilian (2008, 2009), de Miguel et al (2003), Kesicki (2010) and Herrera et al
(2015)). For both Germany and the United States, the increase in oil prices explains the decline of oil in the energy
mix. In addition, the cheap prices of natural gas in the United States explains the increase of its share in this
hydrocarbon energy mix. According to our results, coal shocks, natural gas shocks and oil shocks are not
independent and fossil fuel prices trend to move in parallel. In this sense, the impact of oil prices in the economy
could be oversized since they collect also the impact of coal and natural gas prices.

Conclusions
Our study assesses the role of prices in the hydrocarbons energy mix, using a Dynamic Stochastic General
Equilibrium model.
The results suggest that, under a relative stable energy policy, the evolution of energy prices is critical for the energy
mix. However, prices became supporting actors under the presence of sharp changes in the energy policy. This result
is backed by the reasonable results that our model generates for Germany and the UK.

The evolucion of the energy mix in the period 2003-2013 is more driven by the evolution of prices. In general terms,
the increase in oil prices explains the decline of oil in the energy mix. In addition, the cheap prices of natural gas in
the United States back the increase the share of this commodity in the hydrocarbon energy mix.
Another interesting result is that oil shocks have an enormous impact on aggregate activity compared with natural
gas shocks and coal shocks. From a gross domestic product perspective, oil prices are the main source of potential
disruptions. From an energy mix perspective, natural gas and coal prices are as relevant as oil prices. The volatility
of the energy mix is explained in a similar way by natural gas prices, oil prices and coal prices.
A final insight of our analysis in related to price shocks. According to our results and during the period 1980-2013,
the prices of the three fossil fuels were influenced by similar macroeconomic factors. As a result of this, the
evolution of fossil fuel prices is linked and prices tend to move in parallel.

References
Burniaux, J.M. and Truong, P. “GTAP-E: an energy-environmental version of the GTAP Model”. GTAP Technical
Paper no. 16 (2002)
Dassisti M. and Carnimeo, L. “Net modelling of energy mix among European Countries: A proposal for ruling new
scenarios”. Energy 39 (2012): 100-111.
Golosov, M., Hassler, J., Krusell, P. and Tsyvinski, A.: “Optimal taxes on fossil fuel in general equilibrium”.
Econometrica 82.1 (2014): 41-88. Web.
Hamilton, James D. “Oil and the macroeconomy since World War II” Journal of Political Economy Vol. 91. 2
(1983): 228-248
Hamilton, James D. "What is an oil shock?" Journal of Econometrics 113.2 (2003): 363-398.
Havranek, Tomas, Roman Horvath, Zuzana Irsova, and Marek Rusnak. "Cross-country heterogeneity in
intertemporal substitution." Journal of International Economics 96, no. 1 (2015): 100-118.
Herrera, A. M., Lagalo, L. G. and Wada, T. “Asymmetries in the response of economic activity to oil price increases
and decreases?” Journal of International Money and Finance 50 (2015): 108-133.
IAEA, Germany country profile, retrieved June (2015).
Joskow, P. L “The Shale gas revolution: introduction” Economics of Energy & Environmental Policy, 4.1 (2015): 14.
Kesicki, F. “The third oil price surge. What’s different this time?” Energy Policy 38 (2010): 1596-1606.
Kilian, Lutz. "The economic effects of energy price shocks." Journal of Economic Literature, 46.4. (2008): 871-909.
Kilian, Lutz. "Not all oil price shocks are alike: disentangling demand and supply shocks in the crude oil market."
American Economic Review, 99.3. (2009): 1053-69.
Lauber, V. and Mez, L. “Three decades of renewable electricity policies in Germany” Energy and Environment, vol.
15 no. 4 (2004), 599-623
de Miguel, C., Manzano, B., and Martin-Moreno, J. “Oil price shocks and aggregate fluctuations”. The Energy
Journal, 24.2 (2003): 47-61.
Prescott, Edward C. "Theory ahead of business-cycle measurement." In Carnegie-Rochester Conference Series on
Public Policy, vol. 25, pp. 11-44. North-Holland, 1986.
Stern, David I. “Interfuel substitution; A meta-analysis”. Journal of Economic Surveys 26.2 (2010): 307-331.
Storchmann, K. “The rise and fall of German hard coal subsidies”. Energy Policy 33 (2005): 1469-1492.
US Energy Information Administration. “Fuel competition in power generation and elasticities of substitution”.
Independent Statistics & Analysis, June (2012).

