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Overview

The existence of some 2 billion unused EU Allowan@&UAs) at the end of Phase Il of the EU’s Emissidrading System (EU

ETS) has sparked considerable debate about stalistuwrtcomings of the EU ETS. However, there heenba surprising lack of
interest in considering the accumulation of EUAdight of the theory of intertemporal permit tragjri.e. allowance banking. In
this paper we adapt basic banking theory to the césa continuously declining cap, as is commomgrieenhouse gas control
systems. We show that it is perfectly rational dgents to decrease emissions beyond the constrgiosed by the cap initially,

accumulating an allowance bank and then drawidg\tn in the interest of minimizing abatement cogrdime. Having laid out

the theory, we carry out a set of simulations foe@sonable range of key parameters, geared BUHETS, to illustrate the effects
of intertemporal optimization of abatement decisiam optimal time paths of emissions and allowagmiees. Our simulations

yield banking behavior which is broadly consisteith ex post data from the EU ETS. We conclude bizaitk accumulation as the
result of intertemporal abatement cost optimizabould be considered at least a partial explamativen evaluating the current
discrepancy between the cap and observed emissions.

Methods

Existing work on emission permit banking applies theory of the intertemporal allowance trade (RuiB96; Cronshaw and
Kruse, 1996; Kling and Rubin, 1997; Leiby and Ryt#f01) to the particular cap structure of the, 8@ding system in the U.S.
(Schennach, 2000; Ellerman and Montero, 2007). fibstr contribution is to adapt the theory to theosthly declining cap of a

greenhouse gas control system, as is the case BBUhETS. For the sake of tractability we cons@grarsimonious set-up of the
model, namely the planner’s solution, which reaéyends to the decentralized solution when udiegassumptions made in this
literature.

Based on the theoretical solution we simulate abminof scenarios, for a range of reasonable pasmatues, to consider the
effects of intertemporal allowance trading on optipaths of emissions and bank accumulation ovesxéended period of time.

We note that the simulations are meant to be ititise of the general effects of intertemporal ingdather than trying to precisely
match underlying paremeter values. We are partiguiaterested in the role of business-as-usual BAmissions and the

discount rate on the optimal paths of emisisonsadliosvance banking, while assuming a slope coeificof -1.74% for the decline

of the cap, in line with current legislation, aslives a simple linear form for the marginal abatatrast function.

We compare our simulation results with descriptie¢a from the EU’s Transaction Log (EUTL) and dgcthe fit of the results

with the data.

Results

We evaluate the path of optimal emissions and laacskimulation over time assuming the following rafagethe main parameters:
3%, 4% and 5% for the discount rate and 0.01%,%,0&nd 0.1% annual growth rate for BAU emissiomspectively. We find
that in all cases, independently of the concretamater values chosen, initially abatement ocauextess of what is imposed by
the cap, so that a significant bank is accumuldtethg the initial stage of the EU ETS. In our blemark scenario with a discount
rate of 4% and growth in BAU emissions of 0.05% aenum we find an extended banking period, projetteend in the early
2040s. We find a maximal bank of almost 2 billommi¢s, with the peak of bank accumulation predidedccur at the end of the
current decade.

The benchmark case of this bare-bones model setwjidps a reasonable fit with the observed bankmatation since the start of
EU ETS Phase Il, when open-ended banking becansbimén the EU ETS. Qualitatively, the other sg@rsmare also similar in



terms of banking accumulation. However, the pattprides cannot be matched, highlighting the needafoicher model, e.g.
allowing for transitory shocks.

The precise shape of the paths of emissions ank dxumulation depend on the values assumed faathe of discount and the
rate of growth in BAU emissions in different wayiscreasing the rate of discount, i.e. placing maieie on the present compared
to the future, induces a smaller overall bankldbdeads to a shorter banking period, during whsigtositive bank is held by the
agent. Changing the assumed growth rate in BAU ®armis affects the maximal size of the bank butehesther small effect on the
length of the banking period. For instance, ourusations show that while increasing BAU emissigiswth significantly
increases the maximal size of the bank, it onlygimaly increases the length of the banking period.

Conclusions

Allowance banking has been a neglected subjech@mdsearch agenda concerning the EU ETS. Ourikdpat this preliminary

analysis will convince researchers interested @Bk ETS, or more generally in carbon markets, thattopic belongs on that
agenda. As the preceding comments indicate, therglanty of open questions. What should not benppewever, is whether
allowance banking must be considered in explaimibgerved phenomena in the EU ETS and in partigchkarstock of unused
allowances that has been accumulated in the cafi®dase Il and into Phase Ill. For too long, theilé explanation of « over-
allocation » has been used when the reality is moreplicated and involves economic choices by dptilg agents, rather than
purely a failure of administrative systems, as téren over-allocation may suggest. One key lessothisfanalysis of allowance
banking in the EU ETS is that it is rational to Kse emissions below the cap at the start of din&ithg period to minimize

abatement costs over time. The observed EUA bartkeaend of Phase Il falls within the range of ealindicated by the
illustrative simulations presented in this papeggasting behavior by agents consistent with inteptral cost minimization.

This is good news for it reveals a form of volugtaarly action triggered by the particular struetaf the cap in the EU ETS,
namely, one that starts out near or at the levatitiél business-as-usual emissions and declitezdgdy thereafter. This structure
can be found in one form or another in other predoand implemented CO2 emissions trading systemistaseems likely to

characterize future greenhouse gas trading sys@iues) the nature of the problem being addresseddtze available technology.
The logic of allowance banking would suggest, amel éxperience with the EU ETS seems to bear oat,vwhen banking is

allowed and agents are faced with a credible paispiefuture scarcity, they will reduce emissiongially more than required in
order to capture the gains that come from intertaalpcost minimization.
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