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Overview
The European Union emission trading scheme (EU ETS) is by far the largest emission trading market in the world. During the past 11 years of operation, the EU ETS achieved its target of CO2 reduction, and also provided a paradigm to other countries who intend to build their own emission trading scheme. In this market, all emission trading data are recorded and released by the European Union Transaction Log (EUTL). One of the best features of these data is its completeness, which means that the emission trading market of EU can be examined as a closed system. When considering the market as a closed system, the carbon price is directly driven by each single trading behaviour of market participants. Therefore, this paper attempts to explore the dynamics between carbon prices and emission trading behaviours.
Methods
Based on the complete trading data of the EU ETS, the emission trading market can be divided into four types according to the type of the emission allowances, including the EUA market in the Phase I, the EUA market in the Phase II, the CER market and the ERU market. The CER and ERU markets started in the Phase II. These four markets have different participants, trading rules and price levels. Except for the EUA market in the Phase I, the other three markets are tightly interconnected. By building an econometrics model, Fan et al. (2016) have discussed the behaviour-price dynamics of the EUA market in the Phase I. As a supplementary research, this paper mainly examines the behaviour-price dynamics in the other three market. By doing this, we built not only econometrics models, but also economic models.

Before modeling the behaviour-price dynamics, the completeness of the trading data was tested. As a result, the emission markets can be modelled as a closed system in term of allowances circulation. In this closed system, we divide the market participants into emitting companies and non-emitting companies. On one hand, the emitting companies have the compliance obligation of the EU ETS, so they are the original suppliers and demanders of the market; On the other hand, the non-emitting companies don’t have the compliance obligation, so their trading are mostly driven by financial purpose. Accordingly, we built economic models to analysis the trading behaviours and the carbon prices. By using the complete trading data, we extract trading behaviours in each market to quantify the market forces of emitting companies in term of supply and demand, as well as the market forces of non-emitting companies. Then we built AR-GARCH models to test the impacts of those market forces on the carbon prices.
Expected results and conclusions
In the Phase II of the EU ETS, the carbon prices are the result of several kinds of market forces. First, the prices trends are determined by the market supply and demand, the stocks of non-emitting companies and the proportion of CER and ERU used in fulfilling the emitting companies’ compliance obligation. Second, the prices volatility are determined by the reallocation of emission allowances in the supply side or demand side of the market. Third, the price volatility are also determined by the economic elasticity of the market supply and demand.
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