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Overview
We analyze how different ways of allocating emission quotas may influence the market of electricity. Current emission trading systems such as the EU ETS use, or plans to use, different mechanisms for allocating emission quotas to existing and new installations. The objective of this study is to examine how different allocation mechanisms affect prices and quantities in the electricity market, as well as quota prices and welfare costs of attaining a fixed emission target. It emphasizes that it is important to consider not only the total emission quota/target, but also the allocation mechanism applied when discussing the links between the emission trading market and the electricity market.
The study refers to earlier studies that have studied similar topics (e.g., Neuhoff et al., 2006; Burtraw et al., 2006), but extends earlier research by presenting some analytical results and by using a numerical model that covers the whole energy market of Western Europe. It also relates to more general research into the effects of different allocation mechanisms (e.g., Böhringer and Lange, 2005; Rosendahl and Storrøsten, 2011).
Methods
We use a combination of analytical and numerical methods. 

In the analytical part we use a rather simple model to derive some general conclusions about the effects of output-based allocation, i.e., allocation of quotas proportional to current production. The model divides the economy into two sectors, where one sector is regulated by a quota market, whereas the rest of the economy is regulated by a fixed emission tax. We then distinguish between i) equal price of emissions across the two sectors; or ii) fixed share of emissions between the two sectors.

In the numerical part we employ a detailed model of the Western European energy market (LIBEMOD, cf. Aune et al. 2008) to examine the effects of both output-based allocation and other relevant allocation mechanisms such as allocation of quotas proportional to installed (maintained) capacity. The model has a detailed representation of the electricity production, with nine separate technologies, distinguishing between existing and new installations. LIBEMOD is divided into 16 regions, with 4 types of energy users in each region. Electricity and gas transmission between regions are explicitly modelled. 
Results
In the analytical part we show that output-based allocation of quotas increases the price of emissions compared to auctioning or unconditional allocation of quotas. This further leads to increased market share for installations that are less emission-intensive, which in turn implies that it is room for more production within the fixed emission target. Thus, the electricity price must fall when this allocation mechanism is used. If the price of emissions is kept equal across the whole economy, it also follows that more emissions will take place in the sector regulated by the quota market, and less in the sector regulated by the fixed tax.

In the numerical part we show within the context of the Western European energy market, that output-based allocation may lead to a substantially higher quota price than auctioning or unconditional allocation. In one scenario, the quota price is more than doubled. Moreover, the numerical results indicate that such an allocation mechanism would significantly expand gas power production, partly at the expense of renewable power (which is not allocated quotas). Total electricity production increases substantially vis-à-vis the auctioning regime, and thus electricity prices would increase far less under output-based allocation than under auctioning. If quotas instead are allocated in proportion to installed (maintained) power capacity, we get somewhat similar results as under output-based allocation: Gas power production expands, total production increases, and the electricity price falls (vis-à-vis auctioning). However, the effects are less dramatic but not insignificant. Last but not least, the welfare costs of attaining a fixed emission target could increase significantly if either output-based or capacity-based allocation is chosen instead of auctioning or unconditional allocation. Especially the former allocation mechanism may be expensive for society as whole: Up to 70 per cent higher.
Conclusions

Our analysis shows that it is crucially important to consider not only the emission target but also the allocation mechanism used when discussing the links between the emission trading market and the electricity market. If allocation is made dependent on current activity, in particular production, prices and quantities may deviate significantly from the outcome under an auction regime (or unconditional allocation). Moreover, the costs of attaining a fixed emission target may increase substantially.
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