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the Environment, which also funds the Grantham Institute for Climate Change
at Imperial College London. More information about the Grantham Research
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Shanghai, Beijing, London, and Munich. The company has a portfolio of more than
180 emission reduction projects, both CDM and VER, in a wide range of
technologies, and a portfolio of direct energy infrastructure investment opportunities.

Vivid Economics Ltd is a leading strategic economics consultancy with global
reach. The Company strives to create lasting value for its clients, both in government
and the private sector, and for society at large. Vivid Economics is a premier
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sectors, where we advise on the most critical and complex policy and commercial
questions facing clients around the world. The success we bring to our clients reflects
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publication. The views expressed in this paper represent those of the
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1. Introduction

On 8 November 2011, the Australian Senate passe@lgan Energy Future package
of 18 bills without amendment. Among other thingsese bills introduce carbon
pricing arrangements for Australia, starting witHixed-price regime from 1 July

2012 and moving to a floating-price emissions tigdicheme from 1 July 2015.

The Clean Energy Bill includes provisions for ai¢grfloor’ in the emissions trading
scheme. This is a minimum carbon price establishesetting a reserve price in the
auctions of emission allowances. The emissiordirtgascheme also allows liable
entities to comply by surrendering internationaltsinsuch as Certified Emission
Reductions. However, the use of international uodsld potentially undermine the
price floor, if the price of such international tais low. A top-up fee, referred to as
a ‘surrender charge’, is therefore contemplatecb@opayable if the price of the
relevant international unit is below the price floBrovision for this surrender charge
is made in the legislation (see Appendix for se@girovisions).

The Australian Department of Climate Change anddgngfficiency approached the
Grantham Research Institute at the London SchoBkohomics for advice about the
interaction of the price floor and the use of intronal units. At a meeting in
London on 1 December 2011, along with represemativom Climate Bridge and
Vivid Economics, researchers from the Grantham &ebe Institute addressed
various options for the design of the ‘surrendeargh’, and assessed the various
design options in terms of their ability to meeg thbjectives of the Australian carbon
pricing mechanism. Subsequent discussions and ihgsubeen provided by members
of the Grattan Institute in Australia.

The conclusions of this analysis are presentedhia Policy Paper. The core

conclusion is that the ‘surrender charge’ shoulegeal to the floor price minus the

1-month moving average price of secondary (i.e. issued) international units as
revealed on a transparent, liqumdarket (rather than by reference to private bilateral
trades), calculated at tidate of surrender of the international unft.

Shortly after this meeting, the government releaseliscussion paper entitl&tice
floor for Australia’s carbon pricing mechanism: liementing a surrender charge for
international unitgthe Discussion Paper). The Discussion Papeioset®ur options
for implementation. The recommendation in this i63olPaper most closely
corresponds to Option 3 of the Discussion Paper.

This Policy Paper provides an overview of the basignomics of international units

(section 2.1) and carbon price floors (section hé&jore presenting the economic
theory of their interaction (section 2.3). We tlimscribe some design options for the
‘surrender charge’ in section 3. Our recommendesigdefor the surrender charge,

and supporting reasons, are presented in section 4.

! See Hepburn and Jotzo (2011) for a summary ofrii@ provisions.
2 Strictly speaking, the surrender charge is theima of this amount and zero.



2. Some background economics

It is not unusual for emissions trading schemespitovide for compliance by
surrendering international units (see section 2ab} to employ floor prices to
provide greater price certainty for investors anthpliance entities (see section 2.2).
Care in implementation, however, is required touemshat these two design features
work together and do not interact in an unhelpfahmer (see section 2.3).

2.1 The economics of inter national units

Greenhouse gas emissions cause roughly the sameneicodamage no matter where
they are emitted on Earth’s surface. This is bezgases in the atmosphere are ‘well
mixed’, so the geographical source is largely @vaht. It follows that reducing
emissions in one country is as valuable as redusmmigsions in another country. This
Is important, because providing for spatial flekipiin reducing emissions leads to a
lower overall economic cost of achieving a givedusion target (Fankhauser and
Hepburn, 2010).

For this reason, the Kyoto Protocol provides foresal mechanisms to enhance the
spatial flexibility in emissions reductions. Siarlly, the Australian carbon pricing
mechanism provides that international units — eg&ty emissions reductions outside
Australia — can be surrendered for use by liabtéies in Australia. This reduces the
overall costs of achieving Australia’s emissionuetibn targets.

One important example of spatial flexibility is tiidean Development Mechanism
(CDM), which was designed to help poorer countffesn-Annex I’ countries) to
achieve *“sustainable development” and to providehei countries (‘Annex I
countries) with a more cost-effective means of dging with their targets. Under
the CDM, Certified Emission Reductions (CERS) cancbeated if all parties give
their voluntary approval and if the emissions reguns are shown to be real,
measurable, and additional by a third-party varifeethe satisfaction of the United
Nations. The CDM has not been without problems,(seg, Hepburn, 2007), but it
has been one of the largest channels for providingate finance to poorer countries,
and one of the cheapest ways of reducing emissions.

2.2 The economics of carbon floor prices

Establishing a price on carbon is the most impaortiast step in reducing emissions
cheaply (Bowen, 2011). Both emissions trading aadoon taxes can do this
(Hepburn, 2006). Trading has various advantages taxes, but price uncertainty
and volatility are not among them. To reduce ptineertainty, trading schemes can
incorporate a price floor and/or ceiling. Pricélings ensure that the overall cost of
compliance is capped, although this benefit coméhk the disadvantage that the
achievement of a specific environmental target oafre guaranteed. Price floors
help to send a clearer signal that investment®widarbon technology will yield a
reasonable return.

Floor and ceilings can be implemented in severfiémint ways. Government can
intervene directly in the permit markets, by buyiogselling permits, to stabilise
prices. This has unwanted fiscal implications, begr. Some economists argue that
a careful combination of price (subsidy or othenfs of compensation) and quantity
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(permit) instruments can achieve the same end (IGand Taschini, 2011). Others
have argued that the implementation of price floraia be established in a softer
fashion by simply setting a ‘reserve price’ in thermit auction (Hepburn et. al.,
2006; Wood and Jotzo, 2011). The Australian Govemminmas decided to adopt this
latter approach and the legislation provides foaaction reserve price.

2.3 Theinteraction between floor pricesand international units

When an emissions trading scheme provides fornatmnal units as well as a floor
price, as the Australian carbon pricing mechanismsgd an additional design feature
is required to ensure that the potentially low-agostrnational units do not undermine
the floor price. It is for this reason that the sfalian scheme provides for a
‘surrender charge’ to be paid with internationaitgindiscussed in sections 3 and 4
below.

If the price of an international unit is above fit@or price, no problem arises. The
case of interest is when the price of an intermatfianit is below the floor price. As
of December 2011, this happens to be true. Ther fio@e is set at AU $15,
applicable from 1 July 2015. In contrast, the spate in January 2012 of issued
CERs has been below €5, driven by the Europeamdiahcrises and short-term
regulatory drivers specific to the European markéhile CER prices are likely to
recover by 2015, it is clear that the potentialifdernational units to be cheaper than
the floor price is not a mere theoretical concern.

Figure 1, which is a development of Figure 4 in blam et. al. (2006), describes the
situation when the supply curve for internationaitsi lies below the auction reserve
price. As drawn, the blue supply curve of Completnits (CU) incorporates: (i)
units that are freely allocated to liable entitirat are emissions intensive and trade
exposed; (ii) international units; and (iii) ung#sld at auction, at or above the reserve
price. For purposes of illustration only, we drawe tsupply curve for international
units to be gently upwards sloping, indicating dssumption that Australia is largely,
but not entirely, a price-taker for internationaits.

Two demand scenarios are shown in red. In the deaghand scenario, the prevailing
price for CUs is above the auction reserve prinethls scenario, liable entities can
purchase international units for significantly belthe prevailing market price. (The
reason these prices may not fully converge, inhilga-demand scenario, is because
there are quantity limits on the use of internalouanits in the Australian carbon
pricing mechanism. In practice, however, thesetirare not expected to bind). Even
with the imposition of a surrender charge, liabiditees still have an incentive to
purchase international units as the floor pridee®w the prevailing market price.

In the low-demand scenario, if there is no surrerat@rge, the prevailing price of
Australian CUs would be driven by the price of megional units. In other words, the
prevailing price would be below the floor price,dathe inclusion of international
units would undermine the price floor. However, ®@nihie surrender charge is
payable, the Australia market price would remaiouad the floor price, even in a
low-demand scenario. In this situation, there midly some benefit to liable entities
from purchasing international units, but this deggeeopon how the surrender change
is calculated, as discussed in section 4 below.



The conclusion from this very brief overview is ttlasurrender charge is required to
ensure the integrity of the floor price in an enuiss trading scheme in which low-
cost international units can be used for compliafidee next section assesses the
options for designing the surrender charge.

Figure 1. Economic when International Units are cheaper than the Auction Reserve Price
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3. Assessing the options for the surrender charge

We present our understanding of the objectivefi@fAustralian government (section
3.1) before setting out the four major design fesduthat are possible for the
surrender unit (section 3.2).

3.1 Theobjectives of the Australian carbon pricing arrangements

The criteria to be applied by the government arecéfeness, efficiency and
workability. We infer that in practice this may tsanslated to requiring that:

1. Liable entities should pay (at least) the floocprior compliance

2. There should be no bias either for or against imatéonal or domestic units

3. The development of deep and liquid internationaboca markets should be
supported and domestic auctions should functioh wel

Design choices should not leave needless (cossky)with market participants
Design choices should raise revenue through thkeatmin the surrender
charge, if this is less distortionary than the nreabcost of public funds

6. The administrative burden should be minimised.
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3.2 Some key design features

There are a variety of design features that mightcbnsidered in developing the
surrender charge. This policy paper focuses on Keyrquestions that are (implicitly
or explicitly) answered by any design:

Contract or market: Should the reference price of the internationat ba
the price agreed in a bilateral contract betweerketgarticipants (e.g. an
Emissions Reduction Purchase Agreement, or an EiteA) or a transparent
(liquid) market price?

Primary or secondary: Should the relevant unit price be the primary gric
(i.e. forward contract price that incorporates ecbjdelivery risk and other
risks) or a secondary (i.e. issued, risk-free)rimagional unit price?

Date of contract or surrender: Should the relevant date for calculation of the
surrender charge be the date at which the lialiéyerontracted to purchase
the unit, or the date at which the unit was sureeed?

Day average or N-month moving average: If the surrender charge is
calculated by reference to a market price rathan # bilateral contract price,
should the relevant price be the volume-weighteztaye of the trading prices
on the day or surrender, or should it be a movieyage of prices over the
previous 1, 2 or 3 months?

4. Recommendation

Our recommendation is that the surrender chargeghbal to the floor price minus the

1-month moving average price of secondary (i.e. issued) international units as
revealed on a transparent, liquithrket (rather than by reference to private bilateral
trades), calculated at tloate of surrender of the international unit. This represents a
modification to “Option 3” presented in the DisciossPaper.

4.1 Reasoning
Our reasons for recommending these design featneess follows.

Contract or market. The reference price must be a transparent mamke¢ to
prevent market participants from conducting sidelsleso that they can artificially
inflate their IU purchase price, to reduce the eler charge payable. While we do
not necessarily expect such side-deals would becaidespread, as a matter of
general practice it is simpler and clearer to usteansparent market price as the
reference.

Primary or secondary. The relevant price is the price of an issued d@npe
instrument (e.g. a secondary CER), not a forwandtract for primary CERs or
similar. Primary projects (e.g. CDM projects) slibbe considered as an input (or a
factor of production) into the generation of theemtwal unit of compliance — an
international unit such as issued, secondary CEBvernment policy should ensure
that it gets the position right on issued unitsovitled it does this, the primary market
will function accordingly to generate the issuedsin



Date of contract or surrender. The date for the assessment of the surrender charge
must be the date of surrender of the unit. Anyepiltlate creates the possibility of
perverse incentives, gaming potential or one-wagy, [@s described in the box below.

Example: One-way bet if the surrender charge were based on the price at date of purchase

= Suppose the price floor is $15. Suppose a liaktieyemight purchase an international uniit
for $10. If this unit is surrendered, the liabldigmpays a surrender charge of $5, because
this is the difference between the price floor #ralinternational unit price date of
pur chase.

= Suppose the international unit price rises from %&i1$14. The liable entity sells the
international unit to another party for $14, angda different international unit back
from the other party for $14. The liable entity caaw surrender the unit purchased for
$14, paying a reduced surrender charge of only $1.

= Suppose instead that the international unit pradls from $10 to $1. The liable entity car
either hold or surrender the international ungutchased for $10. With the surrender
charge fixed at $5, choosing to surrender whenntieenational unit price was $1 would
not mean paying an increased surrender chargedof $1

=  The result is that the liable entity can purchaserhational units in the knowledge that i
the price rises, they can ‘swap’ their internatianzts with another party, reducing their
surrender charge, while if the price falls theyl wdt have to pay an increased surrender
charge.

Day average or N-month moving average. The use of the previous N-months’
average price for compliance reduces short-teroeghuctuations. It also reduces the
risk of a player trying to manipulate the CER mart@ move prices, immediately
prior to surrender. Using a moving average pricgyrhave several other minor
effects, but if anything these appear to be likelyeduce price volatility by giving
participants a (very gentle) incentive to purchase retire units after prices have
fallen (i.e. where the moving average price is aighan spot so the surrender charge
is lower), and a (very gentle) incentive to seibt retire units after prices have been
rising (i.e. when the moving average price is lowam spot, so the surrender charge
is higher).

4.2 Limitations

Our recommended design appears to provide suitaltt®mes in a range of different

price evolution scenarios. One limitation of oecoammendation is that it creates the
possibility that some entities might lose out éyhpurchase international units above
the floor price and then the spot price falls, Isat ton the date of surrender they are
required to pay a surrender charge, even though lthee already paid above the

floor price. Equally, other liable entities mightike a substantial amount of money if
they purchase international units and then the gpoe rises.

For liable entities who do not want to take on oarlprice risk, one solution is that
can purchase the international unit near to the tiay retire it, knowing that the
relevant ‘surrender charge’ is the average of ttewipus month’s prices. If prices
have been falling, the surrender charge will biitle less than the difference between
the floor and their purchase price. If prices hbeen rising, it will be a little higher.
But in any event, this strategy avoids taking oncmprice risk. Another solution
would be to forward purchase international unitsl &am simultaneously hedge any
movements in the surrender charge. The hedge woelg@rovided by financial



intermediaries or more sophisticated project dgyai®, who may be likely to offer
such products given the reasonably straightforwaedjative, censored) relationship
between the surrender charge and the price oftamational unit. Other solutions
are also possible.

For liable entities willing to take on price risthey must obviously be aware that
prices move up and down. They may end up makingiderable profits if prices rise
between the date of purchase and the date of siemrerOr they make considerable
losses if prices fall between those two dates. sHort, it is true that losses are
possible, but in our view it is not Government'serto insure traders from carbon
price risk, given that such risks cut both ways.

% various forms of asymmetric insurance might begiesi to protect against the possibility that firms
taking market risk end up paying more than therflpoce. The most attractive is the “knock-out
barrier option” (Merton, 1973). With this approadihms would not have to pay a surrender charge if
they can show that they purchased and paid fotJaat la price above the floor price. While this has
several attractive features, it creates its owrblgrms. For instance, a firm buying at $15.01 has
government protection against price declines, whilérm buying at $14.99 would not. As noted
above, any system that references prices on tleeadgiurchase, rather than the date of surrendes, r
into some kind of problem of perverse incentives.
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Appendix
The relevant provisions of the Clean Energy Billl20are summarised in the
Explanatory Memorandum for the Bill:

Price Floor

3.82 A price floor will apply for the first thregears of the flexible charge period. A
price floor is a minimum carbon price. The respblesMinister will request the
Authority to review, by 30 June 2017, the rolelw# price floor beyond the first three
years of the flexible price period.

3.83 The price floor will be implemented througminimum auction reserve price
and a fee on the surrender of international utitegulations establishing the fee on
surrender of international units are not made erdésallowed there will be no price
floor in operation.

3.84 The level of the price floor, and the minimauction reserve price, will be:
* $15in 2015-16;
e $16in2016-17; and
e $17.05in 2017-18.

3.85 These prices increase by 4 per cent ineeals allowing for 2.5 per cent
inflation per year, which is the midpoint of thedReve Bank of Australia‘s target
range (that is, the carbon price for the precegiersy x 1.04 x 1.025, rounded to the
nearest 5 cents.

3.86 For the first three flexible charge yednsré will be a charge imposed on the
surrender of eligible international units. This if&is imposed by the Clean Energy
(International Unit Surrender Charge) Bill 2011.

3.87 The surrender charge will be establisheabidjin regulations and based on the
difference between the estimated internationalepioc a unit type and the price floor,
such that:

» If the price for a type of eligible internationalitiis equal to or above the
price floor, the charge will be equal to zero.

» If the price for a type of eligible internationaiitiis below the price floor,
the charge will be equal to the amount specifiegbgulations so that it is
equal to the difference between the price floor duedestimated price for
that type of unit.

3.88 If regulations setting a surrender chargeligible international units are not in
effect, then there will not be a minimum auctioeere price, but the Regulator may
still choose to have an auction reserve price éaisons other than implementing a
price floor.
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