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Overview

The 22 of January 2014 the European Commission (EC) presented a proposal to further reform the EU-ETS during its fourth phase (i.e. starting in 2021) consisting in the creation of a market stability reserve (MSR). The mechanism works as follows: starting in May 2020, each year the EC publishes the number of allowances in circulation and, if the number is higher or equal than 833 million, 12% are placed in the reserve (and consequently widrawn from next year’s auction). Instead, if the allowances in circulation are below 400 million, or if for six month the price is more than 3 times the average carbon price during the two preceding years, 100 million are released from the reserve. The number of allowances in circulation is defined as the number of allowances issued from 2008 (plus international credits used from 2008) until the year in question minus total emissions since 2008 and minus the number of allowances already in the stability reserve: i.e. firms accumulated banking of allowances. The idea behind such reform is the creation of a ¨flexibility mechanism¨ that allows the supply of permits to be responsive to fundamental changes in permits demand (like technologic advancements or economic shocks). In fact, several factors have contributed to the actual situation in which the price of allowances is historically low with a very high bank (most commonly called surplus).

The literature has studied similar flexibility mechanisms that to some extent are used in the Californian CO₂ market. Firstly, Pizer (2002) introduces the "safety valve" which consists in coupling a cap-and-trade system is with a price ceiling. As long as the allowance price is below the safety-valve price, this hybrid system acts like cap-and-trade, with emissions fixed but the price left to adjust. Instead, when the safety-valve price is reached the system behaves like a tax, fixing the price but leaving emissions to adjust. Later, Philibert (2008) and Burtraw, et al. (2009) have advanced the idea of a symmetric safety valve, also known as a price collar, which would limit price volatility on both the upside and the downside. Fell and Moregerstern (2010) extends this kind of analysis by introducing uncertainty and coupling the collar mechanisms to restrictions on banking and borrowing. They find that adding a price collar to the reserve borrowing proposal can reduce costs: a price collar can achieve costs almost as low as a tax but with less emissions variation. The price collar mechanisms outperform their safety valve counterparts in terms of expected abatement costs at the same level of expected cumulative emissions.

The previous paragraph shows that most of the literature has studied price flexibility measures whereas the EC has chosen instead to go for a quantity mechanism
. Herein we fill this gap. In particular, we consider a polluting sector
 subject to the EU-ETS in the presence of the MSR. We therefore assess, firstly, the MSR impact on banking strategies, allowances price and output production. Further, we model output demand uncertainty and assess the MSR´s impact in the value of waiting to bank permits until the uncertainty is resolved. Finally we study the optimal MSR design as a function of market fundamentals.  To our knowledge this is the first paper that studies to which extent the proposed design of the MSR interacts with output demand uncertainty and its impact on banking strategies and permits prices.
Methods

Firstly, we build a 3-period microeconomic model where n symmetric polluting firms subject to a cap-and-trade environmental regulation compete in quantities. In addition, we model the actual design of the MSR considering three alternatives for each period: a) an endogenous (withdrawal) rule that places a percentage of previous period´s banking in the reserve if private banking is higher than a threshold; and, b) an exogenous (reinjection) rule if previous period´s private banking is lower than a threshold; c) no action.

Secondly, we add uncertainty regarding an output demand shock to assess the interaction that the MSR has on possible economic shifts. In this context we study the option value of waiting to bank allowances once the uncertainty is revealed.

Finally, to the light of the previous results, we derive the optimal way to fix the MSR thresholds.
Results

Our main result comes from the introduction of uncertainty regarding the level of output demand. In fact we find that the introduction of the MSR generates an ¨option to wait¨ to bank (depending on certain parameter levels where the interaction between the MSR thresholds and the discount rate are crucial). We then map all possible scenarios regarding the previously described interactions and its consequences in terms of allowances price and output production. Such mapping allows us to derive the optimal MSR thresholds.
Additionally, some ancillary findings are worth mentioning: (i) firm´s banking strategies (and consequently output production and permits price) depend on the arbitrage made by considering the relationship between the discount rate and the percentage of permits withdrawn by the MSR; (ii) the previous reaction of firms is stronger due to the fact that the MSR rule is endogenous and therefore adapts to firm´s banking.

Conclusions

Contrary to what is expected, the fact of fixing an endogenous way of withdrawing allowances does not simply crowds out private banking but instead interacts with it affecting production decisions and permit prices. Most importantly, its interaction with the uncertainty on output demand generates (under some conditions) an option to wait for banking permits after the uncertainty is solved. To the light of the previous result we underline the importance of the MSR design (and not just the quantity widrawn or reinjected) and describe the optimal MSR design. 

The next step is to model investment decisions (that would impact pollution intensity of the industry) in firms´ strategies to assess the interaction between low carbon investments, output demand uncertainty and the introduction of the MSR. This last development is inspired in the concernes put forward by the electricity sector in the conferences we have participated on this matter.  
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� Due to the novelty of the topic, apart from this paper, there are few working papers interested in the MSR with some preliminary results. To our knowledge those are Taschini et al. (2014) and Grosjean et al. (2014) but their scope is very different from ours. 


� Typically one would think of the electricity sector. 





