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Overview
Linking the European Union Emissions Trading scheme (EU ETS) to the Clean Development Mechanism (CDM) indicates the recognition of the Certified Emission Reductions (CERs) as equivalent to European allowances (EUAs). Therefore, CERs are expected to be fully fungible for compliance within the EU ETS and hence to have the same price. However, EUA prices exceed CER prices. This is contrary to reasonable expectations from theory, which holds that the price differential between fungible carbon assets would be eliminated through arbitrage. This study highlights the price spread by studying the potential risk with respect to the CER empirically.
Although secondary CERs are credits secured by financial institutions, it is believed that they embody greater levels of uncertainty in comparison with EUAs. These include, for instance, concerns regarding some lack of clarity regarding the import and use of project-based credits (including swapping and banking) within the EU ETS, and uncertainty about the long-term future of the CDM market and its role post-Kyoto, which could result in risks to CERs. In addition, the financial counterparties who guaranteed CERs could default at any time between the date of the contract and the effective delivery date of the CER. Moreover, some banks and companies might also guarantee too many CERs for delivery by a certain date against penalties without adequate risk management. All of these factors imply that the risk of holding secondary CERs is expected to be perceived as higher than holding EUAs, thereby translating into higher risk premium for the CER. This paper sheds light on the dynamic of the price spread between the EU allowances and secondary CERs by investigating the potential risk surrounding CERs. The purpose of the paper is to identify whether or not the potential risk associated with CERs can be considered as primary factors that have statistical explanatory powers concerning the existence of such price spread. The relative paucity in economics literature relating to the dynamic evolution of the price spread between EUA and CER prices is the motivation for undertaking this study. Unlike a very few existing studies (Mansanet-Bataller et al., 2011; Barrieu and Fehr, 2011; Mizrach 2009) which address the similar issue, this paper, apart from employing standard techniques (the conventional unit root and cointegration test), applied new perspective, namely a time-varying analysis. In other words, in order to statistically identify factors explaining the dynamic behaviour of the price spread, this study detects structural changes and models the price spread by taking into account the possibility of a dynamic structural change. 

Methods
My methodological approach to analyse the potential impacts of the likely risk surrounding CERs on the price spread follows a sequence of econometric tests that allows for non-stationarity in the data. As a first step, I apply unit-root tests by taking into account the possibility of the existence of a shift in the level of the time series. Based on the results, in the second stage of the analysis I conduct statistical tests of co-movements between EUA and CER prices to examine the strength of price convergence between them. Knowing that the price of EUAs and CERs does not converge to the same value over time, the next matter of interest is to explain why such a price spread exists and how the dynamic movements of the spread can be explained. Besides standard techniques, this paper also uses a time-varying parameter analysis to measure the degree of price convergence and to test the Law of One Price. At the same time, it statistically identifies factors impacting on the dynamics of the price spread. This statistical approach appears to be better suited for analysing the dynamic movements of price spread than standard techniques because it takes into consideration the possibility of a dynamic structural change. In other words, using this approach has different advantages: First, it avoids the necessity of having to break the data down into sub-periods or considering shift dummies and repeating the cointegration tests. Hence, the entire set of available data is considered at the same time. Second, it detects changes in the structural relationship. Thus, it reveals the dynamic behaviour of the price spread by computing the optimal estimates of the degree of price convergence for each period. Such movements would not have been readily detectable if only a standard technique has been applied because of the implicit assumption of a fixed structural relationship. Third, the methods allows for non-stationarity and non-cointegration in the data, so the coefficient estimates generated by this approach are valid regardless of the existence of a cointegration relation between the series. 
My dataset consists of daily price observations for EU allowances as well as the price of secondary CERs futures contracts expired in December 2009 listed on the European Climate Exchange over the March 2008 - May 2009 time period. Moreover, the energy prices (crude oil, coal, and natural gas), gold prices, the TED spread and some dummy variables are considered to analyse the process that describes the dynamic evolution of the price spread. 
Results
The empirical findings and plotting the optimal time-varying estimates of parameter for each time period, reveal that at the 5% significance level, the coefficient which measure the likely risk associated with CERs is statistically significant. Hence, there is apparent statistical evidence that the potential risk surrounding CERs can be counted as a strong explanatory variable in shaping the price spread between EUA and CER prices over the period investigated. 
Conclusions
The central results revealed that uncertainty surrounding CERs with respect to the default risk of financial institutions who guaranteed secondary CERs, concerns regarding the long-term future of the CDM market, its role post-Kyoto, the lack of clarity regarding the use and the import of project-based credits (including swapping and banking) within the EU ETS, and the regulatory changes concerning CERs could give rise to deviations from the Law of One Price. All of these factors indicated that the uncertainty associated with CERs was expected to be perceived as higher than for the EUAs. As the EUA is a definite property right issued by the government of an EU Member State, uncertainty surrounding CERs could limit the substitutability of CERs, its fungibility and flexibility within the EU ETS, consequently contributing to the price spread. These issues, together with factors such as the lack of the competitive conditions of the markets, a cap on the amounts of CERs, different market frameworks of CERs and EUAs, the phenomenon of product differentiation, the financial crisis, the link between the EU ETS and the CDM, institutional events, and regulatory news regarding both EUAs and CERs could be considered as the primarily factors underlying the dynamic behaviour of the price spread over the period investigated. 
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