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H I G H L I G H T S

� We study the impact of energy prices on CO2 allowance prices in the United States.
� Quantile regressions are used to conduct the empirical analysis.
� Energy prices have generally different impacts on the CO2 prices.
� These impacts also depend on whether CO2 prices are at the low or the high quantiles.
� Policy implications are discussed.
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a b s t r a c t

We use a quantile regression framework to investigate the impact of changes in crude oil prices, natural
gas prices, coal prices, and electricity prices on the distribution of the CO2 emission allowance prices in
the United States. We find that: (i) an increase in the crude oil price generates a substantial drop in the
carbon prices when the latter is very high; (ii) changes in the natural gas prices have a negative effect on
the carbon prices when they are very low but have a positive effect when they are quite high; (iii) the
impact of the changes in the electricity prices on the carbon prices can be positive in the right tail of the
distribution; and (iv) the coal prices exert a negative effect on the carbon prices.

& 2014 Elsevier Ltd. All rights reserved.

1. Introduction

The literature on the dynamics of the CO2 allowance prices and
volatility has grown rapidly over the last decade. Previous works
that mainly use univariate and multivariate linear models have
strongly been challenged by the plausibility of nonlinear dynamics
for the CO2 prices (e.g., Daskalakis et al., 2005; Paolella and
Taschini, 2008; Seifert et al., 2008; Benz and Strück, 2009).
For instance, Daskalakis et al. (2005) show that the spot prices
of the CO2 emission allowances exhibit a random walk volatility
behaviour which can be captured by a jump-diffusion model.
Paolella and Taschini (2008) find that that a parametric GARCH
with a generalized asymmetric t-distribution works well for

modelling the CO2 allowance prices. Seifert et al. (2008) argue
that the CO2 prices exhibit a time- and price-dependent volatility
structure. Benz and Strück (2009) reproduce the nonlinear
dynamics of the CO2 price returns by means of a Markov-
switching model.

There is another strand of the literature that focuses on the
price drivers of the CO2 emission allowance markets. For example,
Hintermann (2010) highlights the roles of fuel prices, summer
temperature, and precipitation in governing the post-2006 crash
CO2 allowance prices. Kim and Koo (2010) show that the prices of
crude oil, coal and natural gas significantly affect the trading of the
carbon allowance prices over the short-run.

Other studies have considered the linkages between the spot
and futures carbon allowance markets. Chevallier (2010a) empha-
sizes that the CO2 futures prices are relevant for the price discovery
in the spot emission allowance market. Chevallier (2010b) finds
evidence of a positive time-varying risk premium in the CO2 allow-
ance prices, which is strictly higher for the post-2012 contracts than

Contents lists available at ScienceDirect

journal homepage: www.elsevier.com/locate/enpol

Energy Policy

http://dx.doi.org/10.1016/j.enpol.2014.03.026
0301-4215/& 2014 Elsevier Ltd. All rights reserved.

n Corresponding author. Tel.: þ33 1 53 63 36 00; fax: þ33 1 45 44 40 46.
E-mail addresses: hammousm@drexel.edu (S. Hammoudeh),

duc.nguyen@ipag.fr (D.K. Nguyen), rjsousa@alumni.lse.ac.uk,
rjsousa@eeg.uminho.pt (R.M. Sousa).

Energy Policy 70 (2014) 201–206

www.sciencedirect.com/science/journal/03014215
www.elsevier.com/locate/enpol
http://dx.doi.org/10.1016/j.enpol.2014.03.026
http://dx.doi.org/10.1016/j.enpol.2014.03.026
http://dx.doi.org/10.1016/j.enpol.2014.03.026
http://crossmark.crossref.org/dialog/?doi=10.1016/j.enpol.2014.03.026&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.enpol.2014.03.026&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.enpol.2014.03.026&domain=pdf
mailto:hammousm@drexel.edu
mailto:duc.nguyen@ipag.fr
mailto:rjsousa@alumni.lse.ac.uk
mailto:rjsousa@eeg.uminho.pt
http://dx.doi.org/10.1016/j.enpol.2014.03.026

	Energy prices and CO2 emission allowance prices: A quantile regression approach
	Introduction
	Material and methods
	Data
	Econometric methodology

	Results and discussion
	Conclusions and policy implications
	Acknowledgements
	References


