
Accepted Manuscript

Modeling and forecasting the volatility of carbon emission market: The role of outliers,
time-varying jumps and oil price risk

Anupam Dutta

PII: S0959-6526(17)32807-X

DOI: 10.1016/j.jclepro.2017.11.135

Reference: JCLP 11274

To appear in: Journal of Cleaner Production

Received Date: 16 July 2017

Revised Date: 31 October 2017

Accepted Date: 18 November 2017

Please cite this article as: Dutta A, Modeling and forecasting the volatility of carbon emission market:
The role of outliers, time-varying jumps and oil price risk, Journal of Cleaner Production (2017), doi:
10.1016/j.jclepro.2017.11.135.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jclepro.2017.11.135


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Modeling and Forecasting the Volatility of Carbon Emission Market: 

The Role of Outliers, Time-varying Jumps and Oil Price Risk 

Anupam Dutta1 

Department of Accounting & Finance, University of Vaasa, P.O. Box 700, FI-65101, Vaasa, Finland 

Abstract 

 

 

 

The objectives of this study are three-fold. First, we aim to assess whether outliers or extreme 

observations occur in the European Union Allowance (EUA) data. Second, we examine if time-varying 

jumps are present in the carbon emission market. Third, we use the crude oil volatility index (OVX) to 

investigate the effect of oil market uncertainty on the emission price volatility. In order to detect the 

possible outliers in the EUA market, we employ a standard methodology proposed by Ané et al. (2008) 

and identify several outliers in the emission data. After spotting and then removing those extreme points, 

we apply the GARCH-jump models to both original and outlier free observations. The results of the jump 

model show that while time-varying jumps do exist in the uncorrected data, most of the jump parameters, 

however, become insignificant in case of outlier-free observations. Next, the application of an extended 

EGARCH model, in which OVX is introduced in the GARCH specification, demonstrates that emission 

prices are highly sensitive to oil market implied volatility and that the impact of OVX on the EUA market 

appears to be asymmetric. Additionally, the use of forecast encompassing test documents that considering 

the outlier-free data and using the information content of OVX would improve the volatility forecasts for 

the carbon emission market. The results of our research carry important implications for both investors 

and policymakers.    
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