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1 Introduction

1.1 Climate Change, AB 32 and Cap and Trade
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impacts of climate changeThese impacts includemore, longer, and hotter heat waves, less water
storage in snow pack and mordrequent droughts, greater damage from fires, and increases in sea
level and coastal erosion.

Spurred by the threats to the economy, public health, and environment, as well as
opportunities that come from early efforts to address a global problem, California has made strong
commitments to reduce the global warming pollution that is causing climate change. One
milestone has been the enactment of the California Global Warming Saturts Act of 2006, also
known as AB 32. The Act set a binding emissions target of 1990 levels by 2020. It also authorized
the Air Resources Board (ARB) to determine what policies would be enacted to achieve that target,
and to publish a Scoping Plan detailg those policies. ARB approved the Scoping Plan in December
2008, identifying 73 measures.

Among the policies in the Scoping Plan is a camd-trade program, a program that engages
market forces to achieve desired emissions reductions. There are three keymponents of cap and
trade.

First, the regulatory authority specifies the total quantity of allowances to be distributed in
given periods to participants in the program. Each allowance entitles the holder to emit a certain
guantity of emissions of a give pollutant. In the case of a climate policy capnd-trade program, an
allowance entitles the holder to a given quantity (usually one metric ton) of greenhouse gases in
carbon dioxide equivalents (CQe). The number of issued allowances can decline oventie; in this
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Second, the regulatory authority needs to distribute (put into circulation) the emissions
allowances. The allowances can be given out through free allocation, by selling them, or through
some combination of the two.

! Somegreenhouse gases (GH®s)e a greater climate effect than carbon dioxide {Cfr example, methane

is about 25 times as potent (Intergovernmental Panel on Climate Change Fourth Assessment Report, 2007,
Working Group | Report, p. 212). ffeat emissions uniformlyGHGsre referencedo their carbon dioxide
equivalent, Cge.
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The third key component is the provision for trading of allowances. The ability to purchase
or sell allowances lies behindcaphT A OOAAAS8 O biT OAT OEAI O AAEEAOA Ai
to the overall economy. Emitters will generally consider their costs of reducing emissions to the
level required by their current holdings? of allowances, and compare this with the market pice of
allowances. For emitters with especially high costs of emissions reductions, the market price will
be less than this abatement cost. In this case, the emitter will benefit by purchasing additional
allowances instead of taking on additional abatemerdost. For emitters with especially low
abatement costs, the market price will be greater than this cost. In this case, the emitter benefits by
selling some of its allowances; although this obliges the emitter to reduce emissions even further,
the proceedsfrom the sale will more than offset the additional abatement costs. The trading of
allowances thus results in more of the emissionseduction being undertaken by facilities that can
do it most cheaply. Buyers and sellers both benefit, yet the trading leatlb no change in overall
emissions: the number of allowances in circulation does not change.

1.2 Connections with Other U.S. Cap-and-Trade Programs

4EA 3ATPET C 01 AT AAI 1 O Ai Gandtiade Brogeak @nd thdd Ox A AT # /
cap-and-trade programsof other jurisdictions participating in the Western Climate Initiative
(WCI). The WCl is a collaboration of seven US states (including California) and four Canadian
provinces to reduce greenhouse gas emissiodd EA 0 AOOT AO EOOEOABWOEI T 08 A.
trade program allows the jurisdictions that implement it to link, forming a regional program.
Linkage involves reciprocal agreements to accept allowances issued by another jurisdiction for
AT T Pl EATAA ET TTABO0 1 x18 , Efiméefng 4n edidsions Qi IYAA OEA 1
increasing the breadth of reduction opportunities available.

The introduction of a federal capand-trade program would have important implications
for a California or Westernregional program. For example, thdmerican Gean Energy and
Security Act (HR 2454 passed by the House of Representatives in June, 2p@®uld introduce a
national cap-and-trade program and preempt any state or regional cajand-trade program for six
years# Even if a federal proposal did not inglve direct preemption, the emergence of a national
cap nonetheless would affect the price of allowances in state programs. It might also affect the
environmental integrity of state programs because a national cap could mean that any emissions
reduction in one state would enable an emissions increase in another state without changing
overall national emissions, as long as total national emissions remain under the national cap. It is
impossible to predict the specific nature of future regional programs, or hether and how a
national program will emerge. This makes it important for California to design its own cagnd-
OOAAA DPOI COAI ET A xAUu OEAO xEIl bHOiiT OA OEA O
scenarios.

AC

O

2The current holdings will be the number received free or purchased through an auction, plus any
allowances previously purchased from other emitters.
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The participating Canadian provinces are British Columbia, Manitoba, Ontario, and Quebec.

*Ten northeastern states initiated a cagand-trade program known as the Regional Greenhouse Gas
Initiative in 2009, aimed at reducing emissions from the electricitysector.
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1.3 Significance of Allowance Alloca tion

The more allowances that a given facility owns, the less it must reduce emissions to be in
compliance with the program. Firms generally are be willing to pay a significant amount to lessen
the extent to which they must reduce emissions, particularlif the cap-and-trade program calls for
significant overall reductions. Thus the market price of allowances can be significant, as well as
the total allowance value (the market price times the quantity of allowances in circulation). As
discussed laterinOEEO OADI OOh OEA OI OA1 Al lahdxrade prdgra® A1 O A
is likely to be several billions of dollars in each year of the program.

ARB must make critical decisions affecting the allocation of this value. As mentioned, it can
initiall y distribute this value through free allocation, through the auctioning of allowances and
distribution of the proceeds, or both. The provision of free allowances need not apply solely to the
emitters covered under a capand-trade program. Other parties(for example, groups of
consumers) could receive free allowances and then sell them to the emitters that must submit
allowances. Thus, emitters are not the only parties that could benefit from the receipt of free
allowances.

If allowance value is monetize through a sale, the allocation of allowance value will
depend on the distribution of proceeds from the sale. Auction revenue could be used for a variety
of purposes: providing revenue to offset or prevent potential adverse impacts of AB32 to certain
paOOEAOh AEOAAOQGEIT ¢ OEA OAI OA OI AEOEUAT O AO OAEOQEAX
and financing various investments or other public expenditures.
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and auctioning and the distribution of free allowances and auction proceeds to various parties.

(@}

1.4 Establishment and Role of the Economic and Allocation Advisory Committee

The Economic and Allocation Advisory Committee (EAAC) was established May 22, 2009
Au 12" AT A OEA #Al EZEI Ol EA %l OEOIT 11 AT OAl 001 OAAOQEI
the EAAC has two main roleg:providing input on the evaluation of economic impats of AB 32,
and offering recommendations regarding the allocation of allowance value. These two roles are in
EAAPETI ¢ xEOE OEA 12"80 OAOI 1 O0EIT EIT EOO 3AIPEITC
from experts to advise ARB on its continuing evaation of the economic effects of implementing
AB 32, including identification of additional models or other ongoing analysis tools that could be
OOAA ET OEA Ti1cielc¢c AATTiTEA AT Al UOEOhs AO xAill A
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1.5 This Report
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recommendations as to which set of options seems best for California.



In evaluating alternative allocation options and arriving at its recommendation, the
Committee employed four criteria: fairness, coseffectiveness, environmental effectiveness, and
simplicity. These four criteria encapsulate requirements throughout AB 32 to, for example,
Oi ETEIi EUA AT 000 AT A | AQE|I AGWA OHAA 1 WEGARIO BA ATAMEEWA AC
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2 Mechanisms for Allowance Distribution

2.1 The Main Alternative s:Free Allocation and Auctioning of Allowances

In designing a capand-trade system, policy makers need to make important decisions
about how to distribute emissions allowances. One of the most fundamental is whether the state
should give allowances away for free or sell them via an auction. The twibeanatives are not
mutually exclusive. As mentioned in the introduction, some allowances can be freely allocated,
and the rest auctioned.Also, the split between free allocation and auctioning can change over
time.

Both free allocation and auctioning povide allowance value to various entities. Free
allocation offers this value directly to the recipients. Auctioning is an alternative conduit for
allowance value, as the proceeds from an allowance auction can be distributed to various
industrial or commercial entities, to households, or to the public Treasury.

This section discusses free allocation and auctioning as mechanisms for allowance
distribution. It describes basic rationales for each of the approaches, indicates specific forms that
each of these approaches can take, and discusses some potential advantages and drawbacks of
each approach.

2.1.1 Distribution Mechanisms and the Ultimate Receipt of Allowance Value

Free allocation is often viewed as a mechanism for distributing allowance value to
compliance entitieg the parties required to submit allowances. However, free allocation also can
be employed to provide allowance value to other parties; these parties can subsequentiynvert
this allowance value into cash by sellinghe allowances to the compliance entities. For example, in
a capand-trade system in which the compliance entities include electricity generators and
refiners, allowance value could be offered to industrial users of electricity and refined fuels in the
form of free allowancesthat subsequently can be sold.

In principle, nearly all entities that could obtain allowance value by receiving free
allowances could also obtain such value as proceeds from an auction. Under each of these

® As discussed belowit is also possible to employ auctioning subsequent to an initial free allocation: the
state could freely allocate allowances andillow recipients to sell the allowances into the market through an
auction.
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distribution mechanisms, allowance value can beonferred to serve a number of purposes. We
examine these alternative potential uses of allowance value in chapters 4 and 5.

Although both free allocation and auctioning are alternative mechanisms for distributing
allowance value to almost any potentiatecipient, the two mechanisms can have different
consequences. Awarding allowance value to certain parties might be simpler, or face fewer
institutional challenges, under one mechanism than under the other. Also, the choice between the
two approaches carhave implications for the overall economic cost of the capnd-trade program,
and in some circumstances can influence the extent to which the program achieves its
environmental goals. In the subsections below we examine these issues.

2.1.2 Some General Considerations

As mentioned, the options for allowance distribution are not simphL00 percent
auctioning or 100 percent free allocation. Mixed approaches are also possible, with some portion
of allowances being given for free and some auctioned, and thati@may shift over time.

The relative attractiveness of free allocation or auctioning can depend on whether a
regional or national capand-trade program is put into place. As discussed below, the prospect of
OAT EOOEIT T O 1 AAEACA G aBeidin folnfof fieé dlidcaiidnA Yelilie extedt©fO E £U
emissions leakage depends directly on the presence or absence of a regional or nationalaag-
trade program. Given the uncertainties, it is important for the ARB to develop distribution
strategies that are flexible, so that the reliance on one or another form of allowance distribution

can easily be changed as the regional or national policy environment changes.

2.2  Rationales for Free Allocation and Auctioning

2.2.1 Rationales for Free Allocation

Direct Provision of Compensation

Many view free allocation as a particularly expedient way to provide compensation to
regulated entities. The compensation comes in the form of (valuable) free allowances. In contrast,
when all allowances are auctioned, providinga@ampensation to regulated entities involves both an
auction and a subsequent recycling of auction revenue to these entities. Because the process
involves two steps, compliance entities might feel that obtaining allowance value through recycling
of auctionrevenue carries greater risk than obtaining such value in one step through receipt of
free allowances. For firms with exceptionally limited cash reserves or ability to borrow in order
to finance the purchase of auctioned allowances, receiving allowancise will be much more
attractive than receiving proceeds from an auction after having had to purchase allowances.
However, in most cases, the economic evidence suggests a large majority of the cost of allowances
will be passed on to consumers. In suclases firms will be able to recover the cost of allowance
purchases even before the firms are actually required to obtain allowances for surrender at the
end of a complianceperiod. Also, while free allocation might be relatively expedient when used to
confer allowance value to compliance entities, it may be more cumbersome when used to provide
allowance value to other entities. For example, when free allocation is used to grant allowance
value to noncompliance entities such as local governments or cormumity based organizations, or
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to individuals directly, there is an added transaction cost imposed on these parties (relative to the
case where the parties receive auction proceeds) since they would subsequently need to sell the
allowances to convert them ¢ cash.One solution to this problem would be for the state to organize
a double auction, which enables sellers and buyers to offer to sell or buy allowances. The
liquidation of allowance value through a double auction could be the default outcome if all@mnces
were granted to noncompliance entities.

Automatic Adjustment of Value in Line with Compliance Costs

Free allocation has another potential attraction as a device for offering compensation. The
value of allowances given for free would adjust autaatically when allowance prices change. If the
goal is to compensate impacted parties for their increased costs arising from climate policy, this
automatic adjustment might be an advantage because compliance costs tend to be closely related
to allowance pices; hence when compliance costs rise, so wil the amount of compensation. On the
other hand, such adjustments in value might be a disadvantage if the goal is to fund purposes not
directly linked to the cost of compliance, such as investments in researand development.

Addressing Emissions Leakage

Introducing an environmental regulation in one jurisdiction can cause production costs
and prices in that jurisdiction to increase relative to other jurisdictions that do not introduce
comparable regulatiors. This can precipitate a shift in demand away from goods produced in the
first jurisdiction and toward goods produced elsewhere. As a result, the reduction in production
and emissions in the first jurisdiction is offset by increased production and emissins elsewhere.
The offsetting increase in emissions is calleedmissions leakage

A particular form of free allocationz output-based, updated free allocation- has the
potential to mitigate such leakage by helping keep prices low for firms within thert jurisdiction
and thereby helping those firms maintain a share of the larger market. Outpbiased, updated
allocation offers firms free allowances as a function of their levels of production in the current or
in a recent time period. As discussed inZ2.2> below, it is in effect a subsidy to production. As a
result, it can help instate firms maintain their output levels and thereby retain market share.

Leakage may be especially of concern for firms with production processes involving
intensive use of carborbased fuels and with significant market competition from producers
outside of the state. The carbon intensity of these firms suggests relatively d@ costincreases as
a result of the higher fuel prices brought about by cap and trade, while the tragexposure
suggests that as these firms aim to pass through these costs to consumers, they would lose
considerable market share to norCalifornia-based canpetitors. Hence considerable leakage
xI 01 A OAOOI 08 ) T AOOOOEAO xiktéhgive Ga0eMED DEEQON A  xBAI OBRO GOOR
in the American Clean Energy and Security Act.
However, it may be possible to address leakage through another meclism z border
adjustments. An example of a border adjustment in the electricity sector is the identification of
AT 1 bl EATAA AT OEGEAOG AO OEA OELZEOOO AAI EOGAOAOOGe T £
import electricity from out of state that are responsible for surrendering allowances equivalent to
the emissions used in producing the electricity. This approach can readily be extended to cover
liquid fuels imported to California. A border adjustment can work well in protecting against
leakage in the production of goods used or consumed in California. In subsection <2.3> we discuss



the relative merits and limitations of border adjustments and outputbased updated free allocation
as mechanisms for confronting leakage.

One claimed drawback ofree allocation is thatitOAAOAA O AEOI 06 ET AAT OEOAC
emissions. However, except in cases where firms can influence their receipt of allowances in the
future by producing or emitting more in an earlier year (cases which we discuss below), the
number of allowances a firm receives does not reduce incentives to abate asions or to invest in
new, low-emissions technologies. Firms minimize their costs by reducing emissions up to the
level where the incremental cost of further emissions abatement just equals the allowance price.
This level is largely unaffected by the mmber of allowances the firm receives for freé.

2.2.2 Rationales for Auctioning

Auctioning has been employed as a method of allowance value in several -@a-trade
systems. The Acid Rain Program, a sulfur dioxide emissions trading program established untter
Clean Air Act Amendments of 1990 distributed the value of emissions allowances to emitters
based on their historical heat input (fuel use) multiplied by an emissions rate that is, it employed
grandfathering. But the program also employs a small annuetvenue-neutral auction with
proceeds returned to emitters on a proportional basis. Initial bilateral trades (between two
parties) revealed a wide distribution of prices for emissions allowances, reflecting uncertainty
about the cost of emissions reductios among compliance entities and about the functioning and
liquidity of the emerging market. The first auction inApril, 1993 cleared at a price that was well
below most of the previous trades, and the second auction a year later did so again. While som
observers doubted the performance of the auctions at the time, within weeks of the second auction
the price for trades in the market fell to the level observed in the auction and since then the
auction has tracked the market, and vice versa, very closélynlike a bilateral trade that brings
forward the information available to two parties, the auction process brings into play the collective
information of all the participants in the market and it organizes that information to reveal the
marginal cost ofemissions reductions for the market as a whole.

Transparency

One attraction of auctioning is that it may make the assignment of allowance value more
transparent than the administrative approaches that have traditionally been used to allocate

® Whenever a firnteduces by one ton its emissions, the firm either reduces the number of allowances it needs to
purchase (assuming its allocation of free allowances was less than what it needed) or increases the number of
allowances it can sell (assuming its allocatiofred allowances was more than what it needed). In either case,
the gross value (the value exclusive of abatement costs) to the firm of reducing its emissions by one unit is the
same: it is the market price of an allowance.

At the same time, the numberf@llowances a firm receives for free does affésprofit. Suppose that
the amount of emissions consistent with equating marginal abatement costs with the market allowance Rrice is
Then each additional free allowance that a firm receives reducss av adds to revenue either by (a) reducing
the number of additional allowances the firm must purchase in order to have allowances sufficient to justify
emissions of X, or (b) increasing the number of allowances the firm can sell in order to redudeiitgshof
allowance to the amount just sufficient to justify Kither way, additional allowances allow the firm to retain
more revenue.

"See Ellerman et al. 2000 and Holt et al. 2008.
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emission alowances or other types of valuable licenses. Administrative approaches can involve
complicated formulas that mask the true recipients of the value and the magnitude of the value
being distributed. The assignment of value raised through an auction could beade just as
complicated, but it is likely to be more accessible to observers because it would involve a direct
transfer of dollar value.Under an auctionthe government still needs to decide to which parties the
proceeds will be allocated, but that is anore familiar public process.

Opportunities for Reduced Tax System Costs

Another important attraction of auctioning is that it opens up opportunities to reduce the
costs of the tax systenz opportunities not available under free allocation. The governmat could
use auction revenue to reduce existing taxes on productive resources like labor and capital that are
widely believed to inhibit economic efficiency. Economists have indicated that using auction
revenues to lower preexisting taxes on desirable adtities could reduce the overall cost of a cap
and-trade program substantially, compared to an approach that distributes allowances for frée.

Easier Treatment of New Entrants

A system in which all compliance entities must obtain allowances through an @tion also
eliminates the need to adjust the allocation scheme to deal with sources entering and exiting the
market. New entrants would see the same cost as their competitors when entering the market and
those exiting would simply stop purchasing allowancs.

Price Discovery

Most policy discussions see a role for at least some percentage of auctioning in ensuring
the smooth functioning of the market, particularly when the market is in its infancy. As with the
Acid Rain Program, even a small auction can Ipewith price discovery (providing information on
the market price for allowances) and ensure that at least some allowances will be available to
program participants who need to buy them.

Two additional arguments in favor of auctioning are often made. Thesarguments deserve
careful qualification. One argument is that auctioning is preferable to free allocation because
auctioning will reward firms that have already reduced their emissions through investment in
cleaner fuels or lower carbon technologies, soe they will have to purchase relatively fewer
allowances compared to firms that have not made these investments. In contrast, free allocation
may fail to reward the more innovative firms; in fact, it could offer more allowances to firms that
have relatively high emissions intensities compared with the competition. This is in fact an
argument against a particular form of free allocation: namely, freely allocating allowances simply
according to historical emissions levels. Allowances need not be freelyahted on this basis. As
discussed below, many existing capnd-trade programs with free allocation are designed so as to
avoid rewarding firms that have failed to make earlier investments in cleaner production methods.

8 See, for example, Parry, lan W.H. and Wallace E. Oates, 2000icfAhalysis in the Presence of Distorting
Taxes."Journal of Policy Analysis and Managemd®(4):603-14, and Sanstad, Alan H and Wolff, Gary Hax
Shifting andthe Likelihood of Double Dividends: Theoretical and Computational |¢3assary 2000).
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A second argument is that auctioning OT OEAAO A AAOOAO OECT Al 1 £ Al
than does free allocation. When allowances are introduced through a competitive auction, the
market price of allowances indicates the costs that firms bear, at the margin, to reduemissions
Under certain forms of free allocation involving updating of allocation over time, this may not be
the case.

2.3 Alternative Methods of Free Allocation

In fact many types of free allocation are possible. Each of the variants has attractions and
drawbacksrelative to others. We examine these specific forms of free allocations in this
subsection.

Two general categories of free allocation arBxedallocation approaches on the one hand,
and contingent or updatedallocation approaches, on the other. Under fixed allocation, the
allowances givenare not adjusted in response to currenor future behavior. Under contingent or
updated allocation, the allowances offered adjust over time in response to behavior and matk
conditions.

2.3.1 Fixed Allocation

Fixed allocation establishes the distribution of allowances in ways that are independent of
the actions of consumers or firms with compliance responsibilities within the cap and trade
program. Thegrandfathering approachis a specific case of fixed allocation. Under grandfathering,
the allocation is based upon a metric such as the emissions or activity levels of firms or sectors
during a previous baseline period. To be truly fixed, the baseline period mugtecede the daé
when the cap-and-trade program and the allocation were anticipated by those eligible to receive
allowances.

A main attraction of fixed allocation is that it is not expected to cause unproductive
AEAT CAO ET OEA AAAOAIT Al OotrdeAtddE fte& dlldwancds dEe fiskeldl,GhieyO 8 ) E
will have no reason to alter their behavior as an attempt to influence this allotment. A system in
which firms believe their behavior can influence future allocations is likely to lead to additional
costs for theprogram overall and various unintended consequences As a result, a fixed allocation
scheme has traditionally been viewed as the most economically efficient form of free allocation, at
least with regard to the costs of complying with the emissions cap.

Fixed allocation draws criticism, however, because it is perceived to be unfair. Under a
strictly fixed allocation scheme, the number of allowances a firm receives does not depend on
whether it continues its operations. This is the case under the U.Slfaudioxide emissions trading
program, where firms continue to receive allowances even if they close their facilities. Also, the
particular case of grandfathered allowances is sometimes viewed as inequitable on the grounds
OEAO EO OOAx A (ttArdwith theHakgedt dlddaidn@Rurth&rinore, even if firms have
received allowances for free, their use has an opportunity cost because they could be sold into the
market. Consequently firms are expected to include the value of emissions allowancesast of

C2NJ SEFYLX S5 (KS 9dzNRLISIHY ! YyA2Y Q& 9YAAa&aA2Yya C¢N}RAy3 {
accommodate new sources or sources that retired. These features gave incentives that changed the investment
ordering, and in some cases caused dall generation to be favored over natural gas. Ahman et al. (2007),

Ahman and Holmgren (2006).
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doing business, and to include their cost in the price of their product. If the allowances were
originally obtained for free, this can lead to windfall profits. In Europe, grandfathering has led to
profits of several billion euros?o

Finally, fixed allocation is sometimes criticized as being unnecessarily rigid. Fixed
allocation can tie the hands of regulators, who would be unable to respond to unexpected
outcomes in the market by revising an allocation approacH.In the face of these criticisns, many
existing allowancetrading programs employ some form of updating of the rules used for the
allocation of emissions allowances.

2.3.2 Updated Allocation

Updatedallocation refers to any system that gives regulators the ability to revise the
allocationsin response to economic or allowance market conditions. For example, the entry and
exit of facilities is sometimes treated as the basis for updating the allocatiofihe closure of a plant
could be a basis for forfeiting future allocations, while the constiction of a new plant could trigger
a new allocation. Although this practice seems intuitive, it creates inefficiencies because as firms
take the effect on allocation into account it distorts their decisions about methods and levels of
production away from the cost minimizing outcome2 Nonethelessupdating has two attributes
that explain its appeal. One is that an updating free allocation may lead to a smaller change in the
product prices than would an efficient policy. A second is that updating allocath can help reduce
leakage of emissions from the program.

Output-based Updating

A typical approach to updating will base allocations in a future period upon the level of
production of a plant in the current period. This approach is usually calledutput-based
updating.2? In the electricity context, for example, this means each firm receives an allocation
proportional to the electricity it generates, measured in megawathours (MWh), while holding the
overall emissions cap intact4 A main insight from recent researck¥ is that output-based updating
is in effect a production subsidy: firms are rewarded, in the form of valuable allowances, for each
additional unit of output. This subsidy induces firms to increase output relative to #hlevel that
they would choose under fixed allocation or allocation via an auction. The subsidy also reduces
the variable cost of production and thereby helps keep product prices of these firms from rising as

1 References

" This issue was one of the ones identified by the DC Circuit Court when it vacated and subsequently remanded
to the EPA the Clean Air Interstate Ruledese the rule would affect the allocation of SO2 emissions allowances
GKFG KFR 06S8SSy asSi Ay &aiGbidziS dzaay3 I FAESR a3aINI yRFIGKS
Cir. 2008)).

2 Ahman et al. (2007) show that removing allocations to sesitbat close or granting allocations to new sources
can alter investment incentives in a way that increases the profitability of relatively less efficient (dirtier) sources.
'3 An alternative approach would base future allocation on the current emissibadacility, callegemissions

based updating A similar approach isput-based updatingwhich would base future allocation on the current

input of energy at a facility. It is similar to emissitrased updating because in the absence of gashbustdn

controls to remove CZfrom the emissions of a facility, the energy input and fuel type will determine its
emissionsThe obvious criticism of emissions based allocation is that it rewards firms for producing the very thing
that the regulation is tryingo reduce.

“When dealing with industries other than electricity2 YS LINR L2 al & OFff F2NJ ad f dz§ |
measurement alternative to physical units of output.

> See Jensen and Rasmussen (2000), Fischer (2003), and Fischer and Fox (2007)
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much as they would under other forms of alloction; however, insofar as the dampening of the
price signal results in fewer reductions in emissions associated with these products, the result is
greater reductions and higher price increases in other sectors in order to meet the overall
emissions cap.

Ore possible justification for output-basedupdating is to improve environmental
performance when there is the possibility of emissions leakageéAs mentioned above, introducing
environmental regulation in one jurisdiction can cause emissions increases intar jurisdictions
that offset the decreases in the original jurisdiction. This will be most important for industries
where two conditions hold: OEAU OOA OAI ACEOGAT U 11T OA AT Aocu EI
and they are exposed to unregulated compett i1 T ET OEAEO Agbi OO0 1 O E I
A@D1 OATA @aedy this, the leading federal proposals dedicate a share of allowances to be
updating calculations The policy works like a rebate of the allowance costs embodied in the direct
energy use or electricity purchases by these firm&’ The policy mitigates leakage becausthe
allocation is received in proportion to the level of production if production levels change so does
the value received. Theebate is intended tolevel the field with imports that are not subject to the
regulation. However, because rebateleads to lower product prices, investors and consumers will
have less incentive to find substitutegor these products, and it will lead to greater emissions by
the subsidizedindustries. Hence although the policy mitigates leakage of emissions to other
jurisdictions, to maintain the cap the policycreates the need for more emissions reductions from
other coveredsectors, which raises the cost of the program

An alternative to output-based updating allocation to the energy intensive, trade exposed
industries is to implement corrections at the border so that imported goods face the same change
in costsassociated with their embodied C@emissions as goods produced in Californig.By
analogy, this is the approach used in the firstleliverer method of accounting for outof-state

® Under H.R. 2454, a formal regulation to be issued by the Administrator of the U.S. Environmental Protection
Agency, with the precise list of eligible industries derived from data at the 6 digit level of the North American
Industry Classification System (N8)@very four years. The definitions ofade intensity = (value of imports +
value of exports) / (industry total value of shipments + value of impdesgrgy intensity = (fuel and electricity
costs) / (industry total value of shipments). Value of sénts corresponds to industry output. To qualify, firms
must meet two tests: trade intensity of 15 percent and energy intensity of 5 perées¢cond, alternative

standard in H.R. 2454 that can be used in place of energy intensity is greenhouse gétyinfensdustry

qualifies if it has (an energy intensity or a GHG intensity of at least percent) and a trade intensity of at least 15
percent. GHG intensity = (20*(number of tons of CO2 equivalent GHG emissions)) / (industry total value of
shipments). Hee the emissions include direct combustion emissions, process emissions, and indirect emissions
from electricity.Industries can qualify for rebates under H.R.2454 even if they do not meet the trade intensity
part if an industry, but has energy intensityder than 20 percent. The justification in the absence of trade
intensity is unclear.

Data used for the energy and trade calculations are the Census Annual Survey of Manufactures and the U.S.
International Trade Commission international trade data. A¢$ fbincture, there does not appear to be a
designated approach for dealing with imports in determining trade intensity values. The question is whether to
use customs value of imports or the more inclusive price that incorporates both transportation amariosu

costs. The more inclusive price will result in more industries qualifying for rebates than the former and may be
better represent the price firms are faced with.

" In principle this could be achieved either with free allowances, or with cash rebates

'8 At the international level, a border correction is more likely to be found to violate World Trade Organization
than outputbased updating allocation, according to most observers. However, the test for California with respect
to goods produced in othestates would be the Commerce Clause of the Constitution.
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emissions associated with electricity generation. It can also be applied irstraight-forward

manner for liquid fuels by accounting for imported refined products at the terminal rack, and
imported natural gas either at the facility level (for large point sources taking their deliveries
directly from interstate pipelines) or by regulating natural gas local distribution companies. An
advantage of this approach ishat it would maintain the price signal reflecting the scarcity value of
CQ emissions under the cap and trade program, at least with respect to imported good€ne
should note that identifying the emissions associated with production of some goods could be
difficult, especially where there is a supply chain that involves many inputs from various sources.

For product originating in California for export out of state, reliefrom the compliance
burden associated with the capand-trade program is the primary way to avoid leakage. In this
case, outputbased updating free allocation and a border adjustment are effectively the same
approach.

Benchmarking

Often an updating allocation formula will address differences among industries,
OAAETT1TCEAO T O &£OAI 08 &1 0 AgAi pi Ah OEA #AIl EA&l Ol
on the distribution of emissions allowances suggested an outpdtased, updatingapproach that
would distribute emissions allowances at a different rate for coalired and gasfired generation
(e.g., coal plants would receive more allowances per MWh than gas plarasd would exclude non
emitting sources from an allocationt® This approach iscalled benchmarkingbecause it is usually
tied to best practice emissions rates for the given entityJnder this approach, the regulator
establishes a baseline emissions rate for an industry (e.g., cement) or process (e.qg. -fical
electricity generation) and awards allowances to all facilities in that industry according to the
OAAT AET AOES6 ' (' AT Bolvévér, this makésedimpliance b évhobidpgrom
coal to gas less attractive, as it would result in a lower allocatid® Simulation research indicates
that benchmarking may not be as effective at mitigating leakage in electricity generation in
California as outputbased updating?? This results because emission rates for electricity
generation from outside the state are greater thafor generation inside the state. By
differentiating the allocation among sources according to fuel use, it reduces thlowance-based
advantageto maintain generation inside the state23

Y Final Opinion on Greenhouse Gas Regulatory Strategies, Rulemalddgd08 (Decision 080-037, October
16, 2008). The recommendation would phase out the allocation to generators over four Betindhe American
Clean Energy and Security Act (H.R. 2454) and the proposals of the \Wekteate Initiative (WCBIsofeature
fuel-differentiated benchmarking approaches to updating

2 Sometimes thdenchmarking approach resembles an intensity (perfance) standard whereby changes in
aggregate emissions vary with the level of economic activity. The benchmark emissions rate can be adjusted over
time to achieve the aggregate emissions target, or else other regulated sexbssibject to a benchmankg

allocation wouldbe required to achieve emissions reductions at a level that balances with the cap.

# Ahman and Holmgren (2006) show that fibeised benchmarking for new sources in the EU ETS can change the
order of investments, leading to a substitoii toward higheremitting technology.

#2Bushnell and Chen (2009).

% This result is mitigated somewhat by existing state legislation (SB 1368, 2006) that prohibits nésviong
contracts for electricity supply from uncontrolled cdaied power plants. Hence, the net effect of differentiating

by fuel would be to accounbf existing poweipurchase agreements with cefited power plants, rather than to
provide an incentive for new investment.
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Free Allocation to Local Distributiof©ompanies

Heretofore this discussion has addressed free allocation to emitters, but another approach
that has been considered is free allocation to local distribution companies (LDCs). These
companies are regulated by the CPUC or are public utilities. Consequently, allowan@ss
allowance value) they receive can be directed to the benefit of their consumers. This is the
approach identified by the CPUC for the electricity sector after a rapid phase out of outpheased,
updating allocation to emitters.

As a result of allocatiorto LDCs, these companies would be expected to sell or auction the
allowances and use the revenue to offset a large part of the increase in electricity prices that would
occur under cap and trade. Although this may be politically popular with electricity atsumers, it
has disadvantages also. Free allocation to entities in any one sector has a high opportunity cost,
because it diverts allowance value away from other possible uses including the possibility of
returning the value to households. It also is likel to undermine the program by distorting the
relative prices of goods and services away from a uniform accounting for the cost of L&issions.

Various possible justifications have been suggested for free allocation. One is that
households and businesseseed time to turn over their energyusing equipment, and can do little
to respond to changes in prices in the short run. However, if the purpose of free allocation is to
provide capital for investment or to compensate for changes in prices in the short ruthis can be
effectively provided by returning allowance value to households.

Another possible justification is the existence of longerm contracts and/or ownership in
out-of-state coalfired electricity supply by LDCs. These entities and their customghave enjoyed
relatively low electricity prices heretofore due to their electricity supply portfolio. Although these
LDCs may experience larger changes in absolute prices relative to LDCs with lower emitting
supply, generally they start out with prices ttat are less.

If an effort is made to soften the change in electricity prices through free allocation to LDCs,
that allocation should be rapidly phased out. Phase out within ten years of passage of AB32 would
ensure that the implicit subsidy to electricityconsumption associated with the allocation was
ended by the time transportation was brought into the program in 2016.

2.4 Alternative Auction Designs

Many types of auctions are in use today; they can be tailored to match the circumstances of
specific goodsor the needs of sellers and buyers. An important lesson from the economic literature
on auctions is that one size does not fit all, but rather auctions should be designed for specific
situations (Binmore and Klemperer, 200224 Therefore, the selection of a auction design for a
cap-and-trade system should be based on attribtues of an allowance market. Among the most
important aspects of this context is recognition that the auction will distribute not just a single

*There is an expansive economic literature applying analytical, empirical and experimental methods that can
inform the design of amuction. In addition to collective experience with auctions generally, over the last couple
decades there has been experience with auctions for emissions allowances in particular that provides the basis
for designing a potential auction in California.
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item (as in an art auction) but multiple tems (allowances). In addition, the allowances are
identical goods, e.g. each emissions allowance with a common vintage is of equal value.

2.4.1 Criteria for Choosing among Auction Designs

The choice among auction designs can be helped by criteria that mayib®ortant to state
agencies, the compliance entities and the public. These include the administrative costs for the
state and transaction costs for the bidders. Also, various designs may be perceived as more fair or
understandable to participants and the pblic. The academic literature can inform how well each
design performs in assigning the allowances to those who value them mo&tconcern of many
parties may be the assurance that the auction is robust against potential attempts to manipulate
the price, although there is no empirical evidence for manipulation in previous allowance auctions.
Also, the design of the auction (such as inclusion of a reserve price) may help minimize price
volatility in the auction and the secondary market. In addition, entitis will want to ensure the
auction design is compatible with existing electricity and energy markets.

Another criterion is concern about uncertainty in the market. As described above, the
values are common to all who purchase them. Anyone who buys an allavea could resell it at the
market price in a secondary market. There is initial uncertainty as to what the value of an
Al 1T xAT AA xEI1 AOAT O0OAT 1T U AAnh xEEAE EO OEA DPOAAI
where the highest bidders are usuallyhe ones with the most extreme estimates of future
allowance values. However, an active secondary market causes uncertainty and the risk of the
xETTAO80O AOOOAsord auttios Aa@d atker@dithartiiie presence of uncertainty, a
multi -round auction where bidders can adjust their estimates of allowance values in response to
the actions of other bidders is an appropriate desigek However, there is no empirical literature
that finds that a multi-round auction actually does better than a sealed bid auction in avoiding the
xET T AO6 0O A Oeind auctidris May raidd ti@ ossibility for collusion in the auctiors

Ultimately, animportant criterion for the design of an auction will be its transparency and
how well its operation can be understood by participants. Sophisticated or large firms have the
ability to understand and patrticipate in complicated auction environments, but may compliance
entities may not have the ability to do that. Since the auction would distribute access to a public
good (e.g. emissions into the atmosphere) the operation of the auction will be of interest to a broad
class of parties.

2.4.2 The Alternatives

There are four general choices of auction design that determine how the clearing price is
determined and the auction outcome is achieved. These four choices are defined over two main
features. One choice is between a single round (sealed bid), or multiple raiauction wherein
participants can revise their bids. Multiround auctions are sometimes calledlockauctions
because the bid price moves up or down like the hands on a clock until supply equals demand. The

> The intuition is that when bidders are allowed to adjust their estimates of allowance values in response to the
OARRAY3 O0SKI@GA2N) 2F 2GKSNRZ (KSe& KI @S tSaa FTSFENI2F (K
downward, and also that the ation price more closely resembles the true market valaeA f INRB YX & ! dzOG A 2
'Y R . A RRA yJauvhal bf Ecahdini Bekspectiviss89 vol. 3 (3) pp.-32).

®The intuition is that a mukiound platform gives participants a better chance to coordinaités. Burtraw,
Goeree, Holt, Myers, Palmer and Shobe (2009), Collusion in Auctions for Emissions Permits: An Experimental
Analysis,Journal of Policy Analysis and Manageme®&(4): 672691.
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second choice is whether bidders pay theamoihn OEAU ET AEOEAOAIT T U AEAh AAI

DOEAAG AOAOGEITh TO EZ£ All AEAAAOO PAU OEA OAI A OC
One can find examples of each type of auction in practice. A uniform price, sealed bid

auction is used in the northeastern Regional Greenhousgas Initiative CQ program, where nearly

90 percent of the emissions allowances are distributed through an auction. A discriminating price,

sealed bid auction is used for allocating a small portion of the allowances under the Acid Rain

Program. A uniformprice multi-round auction was used by the State of Virginia to auction its

emissions allowances in theNO, budget programin the eastern U.S. A discriminatory price muki

round auction is used by the Federal Communications Commission to distribute licess for

broadcast rights.

Among these types, the uniform price, sealed bid auction is the simplest design and the
easiest to understand. It is easy to develop a bidding strategy for this design, and the operations
and outcome of the auction are transparento participants and observers. It also conveys a sense
of transparency about the overall operation of the market. This makes it an accessible auction
institution for participants, non-experts and the public. These attributes can be expected to help
build public trust in the allowance market. Hence, in the absence of other compelling arguments,
the uniform price, sealed bid auction type is a reasonable choice.

One other important aspect of how the auction will function concerns the role of sellers
other than the government. A double (twesided) auction provides for buyersand sellers to bid
into the auction. This is a feature of the auction in the Acid Rain Program. This could be especially
valuable if the state were to distribute allowances for free to lodayovernments, other
organizations, or directly to households, who then could liquidate their holdings through the
auction.

2.4.3 Other Features of the Auction

In addition to the two main choices that identify the way that the marketlearing price is
determined in the auction, there are a number of other subordinate features that should be
considered, including:

1 Frequency of the auction (e.g., quarterly)

Allowance vintages to be auctions (e.g. current year and/or future year vintages)
Use of a reserve price (ainimum price in the auction)

Auction platform (where the auction will occur and who will run it)

Eligibility rules and financial prequalification

=A =4 =4 =4 A

Passive bid provisions for small entities so they can be guaranteed a small quantity at the
market clearing price

Market monitoring and oversight (to ensure against manipulation of the auction)
Disclosure of beneficial interests by bidders
Limitations on acquisition by single parties

=A =4 =4 =

Information from the auction to be revealed to the public

There is ample experence to draw on for choosing the design of these features. In addition
to a voluminous literature and the onthe-ground experience in other jurisdictions, various
AOOET OO EAOA OAAT I 1 AT AAA OEA OOA 1T &£ 1 AAT AcOT OU Ag
examine its performance according to criteria that are identified as important. In a laboratory
setting, often the unexpected will occur. With a modest reward, participants (typically university

students) can be motivated to search earnestly for waye profit by taking advantage of the
16



auction design, and they are likely to identify vulnerabilities in the design if there are any. Second,
conducting laboratory experiments forces the precise definition of many features of the auction
and related rules.This will help the agency finalize its plan for the operation of the auction.

Finally, in all previous emissions allowance auctions in the U.S., a third party vendor has
successfully run auctions on behalf of federal or state agencies at low cost. Thia sound
approach for the state to consider. A bidding process could be run by the state to select a vendor to
run the auction.
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3 Total Allowance Value

3.1 General Issues

3.1.1 Significance of Total Allowance Value and Its variability

It is important to assess the likelymagnitude of total allowance value since this infuences
how this value might be used. Some uses will have higher priority than others, and depending on
total allowance value certain lowerpriority uses may or may not be advisable.

It is also helpful to understand the variability of allowance value over time, because some
potential uses of the funds may be more vulnerable to fluctuations in the availability of funds. If
this is the case, the state might identify these potential uses as hagifirst claim, but perhaps a
limited claim, on allowance value. Even if allowance value fluctuates, the potential uses with a
primary claim would have relative assurance that funding would be stable. Secondary claims on
allowance value might be identifiedthat could benefit if allowance value is available and that have
greater resilience to variability in the allowance value that is received.

3.1.2 What Determines Allowance Value?
4EA EECOOA AAITT x 1T EEAOO A OOUI EUAA OADPOAOGAT OA«
AT EOOET T 08 4EEO EO A 1 AOGCET Al It rdprededisittie AHarge iAT OO0 AOOC
abatement costs associated with each additional unit reduction imeissions. Marginal abatement
costs increase as emissions are reduced. The vertical lirg)(is the aggregate emissions caplhe
aggregate value of allowances is determined by the quantity of emissions that are enableg énd
the price of allowances p), where the latter depends on the marginal costs of abatement at the
emissions quantitye;.
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Figure 1

The above figure helps identify the information needed to estimate the allowance value
that would become available by intralucing a price on C@ In particular, we would need to have
estimates of the marginal costs of abatement associated with the capdOOAAA OUOOATI 60 AA|
particular years. This would give us the price of allowances in each year. We would then apply this
POEAA O OEA 1 AOAI e)bxfiectéi@achyed @ Abtain toflialfo\Wedde Valu® |
As indicated in the figure, allowance value is the product of two factors, the quantity of
emissions allowances that are introduced in the system and thegrice. The allowance quantity is a
Di 1l EAU AET EAA OADPOAOAT OET ¢ OEA OOAOGABO AT i1 EOQI AT C
time schedule. The allowance price depends on the emissions target and the cost (at the margin) of
reducing emissions fromtheir business-as-usual level to achieve that target. As discussed below,
for the first couple decades of a program in California the value of emissions allowances (the
rectangle in the figure) can be expected to increase in real terms as the overall cagzbmes more
stringent.

The marginal cost of reducing emissions or, equivalently, the allowance price, is influenced
by a range of factors, including the design of the emissions market. The next section describes
factors that influence the marginal cost ofichieving emissions reductions in the short run and in
the long run. The discussion includes attention to policy variables that have a strong bearing on
the cost of emissions reductions. We use this information to report a range of probable allowance
values, based on information available to the committee, and an estimate of the value of
allowances that would be available for the state to direct to various purposes.

3.2 Factors Determining Abatement Costs

3.2.1 Technological and Behavioral Factors

Themarginal cost of reducing (or abating) emissionglepend on technological, behavioral,
and policy-related factors. Compliance entities and consumers are likely to make a variety of
adjustments to reduce emissions. The marginal abatement costs depend on the ease witlich
these adjustments can be made.
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FuelSubstitution and Opportunities for Procegthange

Firms can reduce emissions by substituting lowsHG fuels for other fuels, or by
undertaking other changes in the methods of productiorin the short run, goportunities for fuel-
substitution may be limited because of the type of production capital in place; however, in the
longer run the opportunities can be considerable.

Consider in particular the incentives for fuel substitutionamong fossitfired power plants.
With price of zero on C@emissions,coal plants have lower marginal costs than natural gas plants
but as the priceon CQ increases, the marginal costfor coalincreases faster thanfor natural gas
because coal has roughly twice the emissions perldwatt-hour of generation

British thermal units of fuel input at a plnt) at which where substitution of natural gasfired
generation for coalfired generation at existing plants would occu®? For example,if natural gas
were trading at $5 per 10,000 million British thermal units (mmBTU) and coal were trading for
$2.25 permmBTU, a allowanceprice of $49 would equate the marginal cost of coal and natural
gasgeneration. In other words, the allowance price would have to be $49 before there would be an
important reduction in emissions achieved through fuel switching in the sbrt run in the electricity
sector.

Reduced Output

Another way to reduce emissions is to reduce the output of the good that is being
produced. Pricing greenhouse gases will increase the prices consumers pay for greenhoigses
intensive products. Thesehigher prices will elicit a reduction in the quantity demanced for these
products, leading to a reduction in greenhouse gas emissions.

The extent to which output is reducedwill vary with time. In the short run, for electricity
consumers, these reductiongepresent changes in consumer behavior such as increasing
thermostat settings during the summer or switching to compact fluorescent lightingReductions in
natural gas demand may come from reducing thermostat settings in the winter or adjusting hot
water heater temperatures.Behavioral changes that reduce gasoline demand include reductions in
vehicle miles traveledthrough carpooling, trip collection, and better engineand tire maintenance.

If greenhouse gas reductions only came from demand reductionstine short run,
allowance prices would be high. For example, allowance prices would have to be roughly $115 per
ton of CQe to reduce electricity consumption, and thus greenhouse gas emissions from the
electricity sector, by 15%. Even higher allowance pricewould be required to reduce gasoline and
natural gas consumption by 15%8

What is the portfolio of responses that are likely to occur in the short run? We conduct a
simple backof-the-envelope calculation allowing for both reductions in consumption within the
electricity, natural gas and transportation fuels sectors and fuel switching in electricity generation.
This suggests an allowance price of roughly $70 is required to achieve a 15% reduction in
greenhouse gases in the short run, before capital adjusents can occur.

*The example pertains to plants operatinghatat ratesof 11.1 and 11.3or coal and natural gas plants,
respectively. These represent the average heat rates for coal and natural gas plants within the western region.

2 Dahl 200X summarizes the shonun elasticities for a variety of energytensive productsteflecting the
percentage reduction in demand for a one percent increase in price. She finds that the elasticity for electricity and
natural gas is roughly 0.20, while the elasticity for gasoline is 0.26
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Capital adjustments may begin quickly that lead ttarger reductions in output in response
to increased pricesOver the medium term of 210 years, consumers have thability to identify

AT A OOA OOAOOEOOOAO8 #1 tludréphcng beffididhtaiDcdliiohdrsDO | ECEC
hot water heaters or automobiles.

Developing New Technologies

Over the long term capital adjustments can occur in the electricity supply technology and
other production activities. Pricing GHG emissiongncentivizes firms to invest more in research
and development inGHGreducing technologies Absent a price oremissions advances irGHG
OAAOAET ¢ OAAETT 1T CEAO 10606 OAT U 11 OPECCUAAAEET C6
greenhouse gased-or example, automobile firms have an incentive to invest in energy efficiency
because consumers value fuel efficiencyhese advances also redud8HGemissions, but without
pricing GHGsfirms and consumers have too little of an incentive to invest in energfficiency.
This suggests that rates of technological progress are likely to increase under a cap and trade
system. Also, over the longer term demand side improvements such as improved building shells
and changes in land use patterns are likely to eenge. These changes are expected to achieve
greater emissions reductions at a given G@rice, and to help bring down the price.

Nainral Gas Price ($/mmBTUs)
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3.3 Policy Factors That Influence Allowance Prices
Several policy factorsA AT  ET &£ OAT AA OEA Al 11 xAT AA POEAAR A

production incentives or by establishing links in abatement costs across regions or across time. We
discuss these factors here.

Free Allocation with OutputBased Updating

As discussed in Sectiog, the way that emissions allowances are initially distributed is a
key policy variable thatcan have an important effect on the price of allowances. In particular,
output-based updated free allocation tends to increase the allowance price compared to fixeee
allocation or auctioning. This form of free allocation implicitly subsidizes output and thereby leads
to a higher demand for allowances and higher allowance pricés.

Linkage with Larger C@Markets

* For similar reasongmissionsbased updated e allocation also leads to higher allowance prices.
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It is reasonable to expect that a California capnd-trade system will be connected in some
way with a broader, regional market or with other established GHG allowance markets. If
#Al EZLEI OT EA8O OUOOAI EO TETEAA xEOE 1 OEAO OUOOGAI On
marginal abatement costs not oty in California but in the entire system. Linking various systems
introduces more opportunities to exploit especially lowcost abatement opportunities through
trades in allowances across regions.

Given that California GHG emissions would constitutenly a fraction of total emissions in
all these markets, a high degree of linkage with other markets would imply that California
allowance prices will largely be determined by those in other region¥. Futures prices in these
markets give some signal ofuture prices in California. The current EU ETS price for a 2012
delivery futures contract is17.42??update?2uro per metric ton CQ on the European Climate
Exchange.

Availability (and Price) of CQOffsets

In many CQ markets, firms have the option to comply with the cap through the purchase
I £ AAOAT T O £EOAOOG6 AOT T ET AOOOAAde by§temOACET 1 O AA
Usually this involves paying firms to take actions that reduce carbon emissions frometin
activities, or sequester Cefrom the atmosphere. The exact cost and availability of offsets will
1 AOCAT U AAPAT A Opi1T OEA AOEOAOEA OEAO AOA AOOAAIE
stringency of the certification process for offsetstheir ultimate availability and their price will
determine the extent to which they can influence the overall price of allowances.

To the extent that sufficient offsets are available and allowed by the rules for compliance,
their price can form an upper und on the allowance price. If the cost of direct mitigation rises
above the cost of offsets, firms will utilize the offsets as their compliance strategy. If the amount of
offsets allowed for compliance is limited, and this limit is binding, then offsetrtes would no
longer establish an upper bound on allowance prices. The Scoping Plan proposes an offset quantity
limit of no more than 49% of emissions reductions.

Banking and Borrowing Provisions

Banking and borrowing provisions introduce flexibility asto the timing of when
allowances are used. A banking provision enables firms to use a currergar allowance for
compliance in some future year. A borrowing provision enables a firm to use a futuyear
allowance to comply in the present.

These provisiors give firms more options as to the number of allowances they will use in
any given period of time. As a result, the provisions affect the tingofile of allowance prices.
The prices in any given year will still reflect the marginal cost of emissions dection in each
period, but because the number of allowances used will change, so will the extent of abatement,
the abatement costs, and the allowance prices.

Firms are likely to bank or borrow allowances in order to minimize the net present value
of compliance. Other things being equal, the opportunity for banking and borrowing will lead to
smooth changes in allowance prices over tim&. Provisions for banking or borrowing also play an

VL EAT2NYALF QA OF LIWSR aSOlENatin2022dzt R | Y2dzy i G2 Fo2dzi Mkwm

% |f markets are competitive and banking and/or borrowing is allowed and utilized, then the value of an emissions
allowance i®expected to increase at the same rate over time as the opportunity cost of capital to the private
sector. If it were to differ from that rate, for example if allowance prices grew faster than this rate, then investors
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important role in determining the volatility of prices, becausethedi T 1 1T £ AT 11 xAT AAO OE
i AOEAOS AO ATu ITA PIETO ET OEI A EO 1 AOGCAO EE EO
periods. In general borrowing is more controversial as it implies a delay in overall abatement.

Also, there are concerns abduthe credibility of enforcement in the face of largescale borrowing.

In other words, borrowing constitutes a promise to reduce emissions disproportionately in future

years, and its effectiveness depends upon holding firms to that promise.

The Scoping Pla proposes implicitly allowing for borrowing, within a three-year
OAT i 1 EATAA PAOEI A86 )OO xIT O A Al 11 x £ @&mbiil EI EOAA
years should be influenced by prices in later years if, as expected, the cost of abatementghér in
those later years due to more stringent caps in those years. Under those conditions, with unlimited
banking the price in 2012 should equal the price in 2020, discounted for expected interest
earnings.

However, some important considerations couldimit the use of banking. A firm that
chooses to bank a California allowance will have to consider the possibility that a California
program may not exist in 2020, or may look very different. In particular, the prospect of federal
legislation pre-empting# A1 E&AI OT EA6 O AI EOOET T O I AOEAO AO OI 1T A ¢
limit the expected future value of California allowance&

Impacts ofComplementaryPolicies<here>

Under AB 32, allowance trading is only one element of a broad set of policies ainad
reducing CQ emissions. In the projections of the scoping plan, complementary policies are
expected to account for about 80% of overall required abatement andiX%of abatement from
sectors covered under the allowance trading program.

cap
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Figure 2: Supply and Demand for Abatement

would take money out of other investmés and buy allowances causing the price of allowances to adjust
accordingly.

% Although there are provisions in the currently propodederal bills that would compensate firms for the value
of bankedstate allowancesthese provisions are ambiguaus
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effect ofspecifying some of the compliance options firms must undertake. The reductions
AAAT O1 OAA EI O O1 AAO OEA AEOAAOAA DPOI COAI O ET ALEAEA
cap. They also remove those directed options from the supply curve of remainingjtigation
options. To the extent these mandated options would have been chosen under allowance trading
system even without the mandate, this will not impact the allowance price, as illustrated in Figure
1. However, if some of these options can be thougbt as coming from higher up in the mitigation
cost curve, they can actually reduce the equilibrium allowance price, even though they may raise
OEA 1 OAOCAI1T AT OO0 T &£ OEA OACOI AOI OuthdoasEdfde®8 4EOO C
O1 A O O @batérhehtz rhagEnot necessarily be the highestost option, as illustrated in Figure 2.
It is the marginal costz the cost of the last unit of abatemeng that will determine the price of
allowances, however.

Dollars per
unit of
abatement
L
$15 T
$12 —
$10

100 110 120
BAU Abatement (*000s tons)

Figure 3: A High Cost Option Is Mandated

Leakage and/or Reshuffling

Another important factor to consider in predicting an allowance price is the extent to
xEEAE OAT I P1 EAT ARG xEI 1 oreduffing. OrA thd ektdnt tiaGtasi OCE 1 AAEA
cheaper to produce a product in a region where it is not covered by the cap and import it into
California than it would be to either abate CO2 emissions or purchase an allowance inside
California, there will be a migration of prodiction to other regions. Another possible outcome is
reshuffling, which represents selling more of a lowcarbon variety of a product (e.g., cellulosic
ethanol) in California and more of the high carbon variety (e.g., corn ethanol) outside of California
wit hout changing overall greenhouse gas emissionf.these events were to occur, emissions
inside California will be reduced and the demand for actual abatement inside California will go
down, as will allowance prices.However, emission leakage would ugdermine the environmental
integrity of the program and total regional emissions will not be reduced by as much as the
observed emissions reduction in the state. A similar, but less direct form of leakage could arise if
firms who consume CO2 intensive prodets, such as electricity, themselves move to uncapped
regions. Again consumption of CO2 inside California would decrease, but regional emissions
probably would not. However, the degree to which such changes occur hinges on whether decision
makers think the differential in costs will persist. If decision makers expect other regions or the
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nation to take strong steps toward reducingCQ emissions then they will factor this into future
capital investment.

The electricity sector has been identified as particuldy vulnerable to leakage, and special
POl OEOCEI T O O1 Aii AAO 1 AAEACA OEOI OCE A OAZAEO0O0O
developed to mitigate it. However, some leakage from electricity is a strong possibility and there
are no specific policies yein place to combat leakage in other sectors. Elsewhere in this report we
discuss policies including approaches to allocation that might help reduce leakage.

mp
O
0O

Summary

Policy variables exert impacts on allowance prices in various ways.

The approach to albcation will affect allowance prices. Free allocation with an updating
approach provides a subsidy to production or consumption of a good, leading to more of the
activity and an associated higher demand for emissions allowances, which raise their cost.

Linking provides a way to reduce overall costs across different regulatory programs, but
the program with relatively lower marginal cost would be pulled into making additional emissions
reductions, which would raise the allowance price for that program whildowering the allowance
price in the other program.

Banking and borrowing provide opportunities to find least cost ways to reduce emissions
across time periods, which would lower the cost of the program. However, this flexibility over time
causes there tdbe a relation across the allowance prices in different periods. Borrowing could
lower the allowance price in the near term (compared to the absence of borrowing). On the other
hand, banking could raise the allowance price in the near term because firms lahpture early
reduction opportunities in order to bank allowances for use in the future.

Offsets and complementary policies reduce the need for emissions reductions in the
covered sector. Leakage of emission indicates supply of a product outside the rieged region that
relieves the demand to incur costs within the region.

Thus,the design of the program is likely to have a great effect on the allowance price.

3.4 Range of Allowance Prices and Values

3.4.1 Allowance Price Range

Several studies have reported aestimated allowance price for compliance with a cajand-
trade program under various scenarios that vary assumptions about coverage of the cap,
underlying technological progress, emissions trajectory beyond 2020, banking of allowances,
availability of offsets, and methods of allocation. This brief summary describes several recent
studies.

4EA 'EO 2A01 OOAA "1 AOAS6O 3AT PET C 01 AT DOl OEAAC
state GHG emissions to the target level defined in AB 32. The Plan proposes aaraptrade
program, coordinated with the WCI program, along with a broad set of complementary policies,
such as a 33% RPS, designed to reduce emissions from specific sources. Using-bRAV model,
ARB estimated the economic impacts of the Scoping Plan as aoleh This model does not include
allowance banking or offsets. For the capnd-trade program, the modeling results reflect a 2020
allowance price of $10 (in 2007 dollars) per metric ton. Despite this low allowance price, some of
the complementary policiesare expected to cost much more than this in order to achieve their
emission reductions. In fact, the 33% RPS is estimated to have a cost of $133 (2007 dollars) per
metric ton. This analysis did not incorporate a link to the WCI partner jurisdictions.
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The WCI analysis was performed using the ENERGY2020 model and covered eight of the
11 WCI Partner jurisdictions. All of the cases examined include allowance banking and some
complementary policies, but they also include different scopes of coverage, treatmewisoffsets,
and energy prices. In these different cases, the allowance price in 2020 varies from $18 to $71
(2007 dollars) per metric ton. The narrower scope of coverage significantly increases the
allowance price, as does prohibiting the use of offsetsh& WCI analysis is currently being updated
to incorporate all 11 partner jurisdictions and updated assumptions regarding economic growth,
complementary policies, and other factors.

Charles River Associates used its MRNEEM model to analyze several differg policies
and targets for emission reductions, none of which allowed for banking of allowances or the use of
offsets. All of these policies achieved the target of reducing emissions to 1990 levels by 2020, but
the reduction path following this date varies from no additional reductions to 80% below the 1990
level by 2050. Under these different scenarios, the allowance price in 2020 ranged from
approximately $60 to $100 (2007 dollars) per metric ton. Another scenario also included a safety
valve that allowed additional emissions if allowance prices reached a certain level. This scenario
also resulted in an allowance price of about $60 (2007 dollars) per metric ton, but it did not
achieve the same emission reductions. The documentation for this study does specify if the
model included complementary policies or if a link to the larger WCI region was considered.

DavidRoland( I 1 0080 AT A1 UOEO OOAA OEA " %! 2 11 AAI
achieve the necessary emission reductions by 2020. All dfa cases modeled prohibit banking of
allowances and the use of offsets, but they do include all of the complementary policies proposed
by CARB. The cases differ based on the effectiveness of these complementary policies, the sectors
covered by the capand-trade policy, and the level of technological innovation to reduce the cost of
energy efficiency. This wide range of cases results in an allowance price in 2020 varying from $8 to
$213 (2007 dollars) per metric ton. A more narrow scope of coverage and lesHective
complementary policies both increase the allowance price, while efficiency innovation reduces the
price. The documentation for this study does not specify if the model included a link to the larger
WCI region.

Researchers at Resources for the Rue used the Haiku electricity model to analyze how
different cap-and-trade policies would affect the electricity sector and what the resulting
allowance price would be. To do this, they estimated the expected contribution from the electricity
sector within an economywide cap-and-trade policy, which is an emission reduction of 30% from
the baseline in 2020. They modeled policies for both California and the larger WCI, and they
allocated allowances through both an auction and electricity local distributiomompanies. This
model assumed no allowance banking or offsets, but it did include a 20% RPS in California and
first-deliverer compliance for imported electricity. These different scenarios yielded an allowance
price of $21 to $127 (2007 dollars) per metricton in 2020.

The table below summarizes these studies and the scenarios they modeled, including
information on different model assumptions and the allowance prices in 2020. These studies
indicate that allowance values in 2020 could extend over a wide raegdepending on critical
features of the program design.
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Author Additional Allowance Price
CARB (EDRAM)
Scoping Plan Vehicle standards, $10
WCI (Energy 2020)
WClI Stationary Sources L'”]Jf'te? art?oukr_lt of $71
. offsets, banking
WCI Economywide allowed, current $24
WCI Economywide - High Energy Prices RPSs $18
WCI Economywide - Low Energy Prices $56
WCI Economy-wide - High Natural Gas $20
Prices
WCI Economywide - No Offsets No offsets $63
Charles River Associates, EPRRNNEEM)
. . L , No offsets, no
California Binding Reductiong banking $60 - $1003
California Safety Valve Safety valve $60
RolandHolst (BEAR)
California  Economy-wides I}lfo bankllpg’Ag% $23-$214
e offsets, a
California 20% Capand zTrades policies $23-3$179
California  20% with Efficiency Innovationé $8-$161
Palmer et al. (Haiku electricity sector only]
California  Auction , 22% RPbS’ nk(') $58
e . . offsets, no banking,
California LDC Allocation first-deliverer $127
WCI Auction Comp"ance $21
WCI LDC Allocation $26
Notes:

1 All prices are in 2007$%/metric ton CQe. CARB and CRA do not specify year for dollars, so we
assume their dollars arefor the year preceding the year in which the study was released007$
for CARB and 2006$ for CRA.

2 Multiple scenarios that meet the goal of 1990evel emissions in 2020 butvary for 2020-2050
(no reduction from 1990 emissions to 80% reduction from 1990 emissions by 2050).

3 Values approximate because estimated from a figure.

4 Safety valve allows additional emissions and breaks the cap.

5 Economywide scenarios that vary in he effectiveness of complementary policies.
6 Sectors covered by the caqand-trade policy vary.

7 Emissions targets for the electricity sector derived from the assumed contribution of the
electricity sector within an economywide policy, assuminga linear emission path to 2020,
where emissions are 30% below the 2020 baseline (64 million short tons in 2020).
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In a memo to the EAAC, the Cal/EPA and ARB EAAC Policy Team summarized the
assumptions and allowance prices of several studies by saying:
O!i 1 @EA.if0lGdé Adumerous assumptions about program design, fuel
prices, economic growth, complementary policies, technologies, and other factors. .
. Nevertheless, despite the differences in approaches and assumptions used in the
studies, the review of #lowance price estimates shows that allowance prices are
most often estimated to be in the range of roughly $20 to $60 per metric ton of
AT EOOET T O E1l c¢mgm8b
Although the studies examined here have a larger range of prices, $8 to $214 (2007
dollars) per metric ton, due to some sensitivity analyses, the general conclusion is the same:
allowance price is highly dependent on the specific parameters of the policy. Based on the studies
summarized here, it appears allowance prices on the lower end of the rangesatue to the use of
complementary policies to assist a cajand-trade program in reducing emissions, the use of
emission offsets, and the inclusion of California in a larger W.@lide policy. The presence of
allowance banking and the method of allowance altation also have an impact on the allowance
price.

3.4.2 Allowance Value Range

As mentioned, the allowance value created under the cagnd-trade program hinges on
two numbers, the quantity of emissions allowances introduced under the cap and the price of
allowances. The table below provides an example of plausible allowance values based on a
combination of an example emission budget and expected allowance prices.

The emission budget is calculated using a constant rate of emission decline for each of two
program phases: 2012 2014 and 2015z 2020. The sources covered in the first compliance period
start at their projected emission level in 2012 and follow a linear emission trajectory so as to meet
their expected contribution to the emission target in 2020. Beginimg in 2015, when more sources
are covered for the first time, a new rate of emission decline is assumed in order for all of the
covered sources to reach the reduction target in 2020.

The expected range of allowance prices is based on the analysis of ti/EPA and ARB
EAAC Policy Team that finds a plausible range of allowance prices of $20 to $60 (2007 dollars) per
metric ton in 2020. As an example, when the example budget is combined with an assumed
allowance price of $35 (2007 dollars) per metric ton irR020, this yields a total allowance value of
$4.4 billion in 2012, $11.0 billion in 2016, and $12.8 billion 2020 (all in 2007 dollars).

As stated previously, the allowance price will be highly dependent on several design
parameters of the capand-trade poalicy, so the allowance value will also be dependent on these
factors. The studies we reviewed previously indicate that inclusion of complementary policies,
offsets, allowance banking, and a link to WCI states and provinces, as well as allocating allowances
through an auction rather than to local distribution companies, all appear to yield lower allowance
prices. Consequently, these factors will lead to allowance values closer to the lower end of the
range shown in the table below.
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Example Illustrative 2020 Allowance Prices and Total Value of Allow ances

Bud $20.00 $35.00 $45.00 $60.00

get

(MMTC

Year 02¢) Price gjwon  Value s | Price guon  Value mis | Price gwn  Value mis | Price gwn Value mi.s

2012 200 $12.54 $2,508 $21.96 $4,392 $28.23 $5,646 $37.65 $7,530
2013 195 $13.29 $2,592 $23.28 $4,540 $29.92 $5,834 $39.91 $7,782
2014 190 $14.09 $2,677 $24.68 $4,689 $31.72 $6,027 $42.30 $8,037
2015 405 $14.94 $6,051 $26.16 $10,595 $33.62 $13,616 $44.84 $18,160
2016 397 $15.84 $6,288 $27.73 $11,009 $35.64 $14,149 $47.53 $18,869
2017 389 $16.79 $6,531 $29.39 $11,433 $37.78 $14,696 $50.38 $19,598
2018 381 $17.80 $6,782 $31.15 $11,868 $40.05 $15,259 $53.40 $20,345
2019 373 $18.87 $7,039 $33.02 $12,316 $42.45 $15,834 $56.60 $21,112
2020 365 $20.00 $7,300 $35.00 $12,775 $45.00 $16,425 $60.00 $21,900

Budget: Illustrative California cap-and-trade program emission allowance budget in millions of metric tons of carbon dioxide equivalent

(MM TCOz¢).

Price: lllustrative emission allowance price in each year in dollars per metricton. The price trajectory is computed assuming a 6% annual price
increase, resulting in the 2020 price noted in the table.

Value: Illustrative allowance value in millions of dollars, equal to the allowance price times the allowance budget.

Table 2: Prepared by Cal/EPA and ARB EAAC Policy Team (October 20, 2009). Values are 2007 dollars.
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4 Making Use of Allowance Value : General Considerations

4.1 The Alternatives

Section 2contrasted the two main mechanisms fodistributing allowance value: free
allocation and auctioning. This section and the one following it concentrate on the alternative
purposes to which allowance value can be directed. Below we distinguish four general ways that
allowance value can be used.he first two can be characterized as means to spend allowance value
while the second two can be characterized as means of returning value to California citizens.

4.1.1 Prevention of Adverse Impacts

Allowance value can be employed to prevent adverse impadtszat might otherwise occur
to various parties as a result of the implementation of AB 32.

Climate policywill benefit individuals and businesses in many ways, especially by
preventing serious environmental damages. At the same time, such policgyutd potentially place
burdens on some individuals or firms. AB 32 is likely toaise prices of fuelsand energy, andhese
price increases will be reflected in higher prices of consumegoods The higher prices can be
especially burdensome to lowincome households, for which purchases of energntensive goods
and services represent an especially large share of the household budgélimate policy also can
negatively affect businesses, particularlypusinesses whose production products are highly engy-
intensive and who face substantial competition from oubf-state enterprises. This impact may in
turn prompt changes in employment.While climate policy yields new types of jobs and new
opportunities for employment, it may cause distress by displacingome workers. AB 32 is likely to
change the geographical pattern of emissions greenhouse gases and of local pollutaBtsme have
suggested that the initiative could in fact lead to an increase in emissions in certain areas. To the
extent that this in fact happens, allowance value could be used to address adverse impacts on
communities where such increases occur.

Prevention of adverse impacts is motivated by considerations of fairness. In addition,
providing allowance value to energy intensive, trade gosed industry would serve to reduce
leakage.

®Ths report focuses on methods for distributing and employing allowance value from-anchpade system.
However, in considering preventing adverse impacts, it takes account of impacts that derive not only from the
capandtrade component of AB 32 but fro the overall AB 32 effort.
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4.1.2 Financing Investments and Other Government Expenditures

Allowance value can be used tbhance government expenditures of various kindslt can
be used to help industry make adjustments to adopt clean@roduction processes or to support
private efforts to invent new technologies that involve lower emissionsit can also be used to
finance other types of investment, including investments in education or in job training, or in
various community developmert projects. It can be used to finance expenditures dedicated to
environmental remediation; including biological carbon sequestration.In addition, it can be used
to finance adaptation projects, that is, projects to plan for and adapt to climate chanyje.

The support of new, cleaner technologies may be viewed as a matter of equity, since it
helps avoid climaterelated or other environmental assaults that current production activities
might otherwise impose on current or future generations. For similar reasos, fairness
considerations also support the use of allowance value to finance adaptation projects, or to
remediate environmental problems in disadvantaged communitiesCosteffectiveness
considerations may apply as well. Allowance value can be used to prote public efforts to
overcome market barriers to the development of coseffective new technologies.

4.1.3 Dividends to the Public

'TT OEAO DT OAT OEAI OOA T &£ All1T xAT AA OAI OA EO OI
OAT AGAA O1 OEA b OrAd tie AightQo ntakeOde lofGhe BadStdlibpOsAl Aervies of
the atmosphere through their emissions. If the general public is viewed as having ownership of
these climateregulating services, then it might seem appropriate to devote allowance value to the
general public. In effect, this alternative corresponds to havingmitters of greenhouse gases pay
the general public for the right to have access to, or to disrupt, these services. This use of
allowance value resembles using allowance value to compensatouseholds for adverse impacts
of climate policy. However, the basis for supplying allowance value as a dividend is different: in
this case it is a payment for a service rendered rather than compensation for an adverse impact
(such as higher consumer gow prices).

Support for this use of allowance value stems from the idea that the general public has a

right to ownership of environmental services of the atmosphere. Requiring emitters to pay for the
use (or alteration) of these services is a way of upholdg this right.

4.1.4 Tax Reduction

P11 17T xAT AR OA1T OA AAT AA OOGAA O &ET AT AR OAAOAON
treasury receives revenue from auctioning emissions allowances, the state will not need to rely as
much on other taxes (such as incomand sales taxes) to meet given expenditure needs.

Using allowance value to cut tax rates has attractions in terms of economic efficiency. Most

existing taxes lead to inefficiencies by discouraging work effort, saving, and investment. The
inefficiency is represented by the fact that the reduction in privatesector income from these taxes

% Climate change poses both immediate and kbagn threats to California communities, natural resources, and
economic sectors. These changes can already be seen in the increased magnitude and frequency of events
including heatvaves, droughts and floods, increases in coastaleeals and land erosion, declines in drinking
and irrigation water supply and quality, increases in the severity and frequency of wildfires, loss of biodiversity,
and impacts to other state natural resmes.
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exceeds the amount of revenue that they bring in. By lowering the rates of existing taxes,
California would enjoy an efficiency gain: the increase in income to theipate sector would
exceed the avoided tax payments.

4.2 Legal Issues

There areseveralsignificant legal and politicalissues that bear on the distribution of
allowance value.

First, there are certain to be legal challenges to the collection allowance value based on
claims that this action violates Proposition 135. Proposition 13, passed by voters in 1978, requires
any tax increase to be approved by a twithirds vote of the state Legislature.Because AB 32 was
majority vote legislation, thereis a strong case that it does not qualify as a general tax.

However, there are potentially at least three cases in which allowance value could be
collected and distributed under current California law. The first case involves allowance value
collectedas part of the regulatory approach to reducing greenhouse gases contained in AB 32 and
is based on the 1997 Sinclair Paint Company court ca$eyhich distinguished between general
taxes and regulatory fees. In this case, allowance value collected woulddomsidered fees rather
than taxes. Two additional conditions would apply. First, any allowance value collected directly by
the state must be reasonably related to the costs of regulation. Additionally, any resulting program
must be directly related to theregulatory purpose. Because AB 32 provides broad authority for
greenhouse gas reduction programs, allowance values could be used for a number of programs
cited in AB 32. This distribution of allowance value would require future legislature action, as
provided for in AB 327,

In the second case, allowance value could be collected as long as it is offset by a
corresponding decreaséan general taxes. This revenue neutral approach would require a majority
vote by the legislature with linkage between the déwance value collected and tax cuts.

In the third case, the ARB could provide allowances freely to utilities, refiners, et alia for
the benefit of their customers who will ultimately bear the cost of GHG controls. A third party
could conduct auctions © generate allowance value, which could then be used for a range of
greenhouse gas reduction programs.

The EAAC decided not to limit its recommended policies to those that are allowed by
existing legal rules. In some cases, it will recommend changesetdsting rules in order to make
possible some allocation designs that the Committee believes are beneficial to the state and
serving the main objectives of AB 32.

We now proceed to discuss in more detail the implications of using allowance value in bac
of these alternative ways. This will help guide the recommendations in Section 6 as to how to
allocate allowance value across the alternative uses.

% California Constitution, Article XIII (Prop. 13).
% Sinclair Paint Co. v. State Bd. Of Equaliza(i®97) 12 Cal"4866,875
%" AB 32, Section 38597.
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5 Making Use of Allowance Value: Examining the Alternatives

5.1 Preventi on of and Compensation for Adverse Impacts

5.1.1 Preventing Disproportionate Impacts on Low -Income Households

California households will have face higher prices directly for electricity, natural gas, and
gasoline, and indirectly as businesses pass costs for GHG reduction on to conggme

[insert graph here showing estimates of price increases from AB 32; also insert gragphowing
impacts on real household income absent compensation. (Currently available graphs show
impacts after some form of compensation.)]

The results shown in thelower figure aboveindicate that the higher prices have a
regressive impact: as a percentage of their incomes, they will hit lovincome households harder
than upper-income households.This result is because a larger fraction offte budget of low
income households is spent on relatively carbotintensive goods (such as household fuels),
whereas upperincome households generally spend a larger fraction on other goods and services.

From a fairness standpoint, there is a case fa@reventing this adverse impact onlow-
income consumers This impact could be prevented in a number of way®©ne is the use of
allowance value to finance subsidies that prevent energy prices from rising. (We discuss this
below in the context of electricity prices. A difficulty with this approach is that it works against the
environmental integrity of AB 32 because it eliminates incentives for consumers to reduce energy
consumption. An alternative is to use allowance value to finance cash transfers. Suelngfers
could provide compensation without reducing incentives to conserve energy

From an administrative standpoint, allocating allowance value tprevent adverse impacts
on low-income consumers would require the development of criteria and procedures® O AAT O
OAOOEI ¢co O AAOAOI ETA Al ECEAEI EOUS

A precedent for monetary compensation is the American Clean Energy and Security Act
(H.R.2454), passed by the U.S. House of Representatives in June 2009, which allocates 15% of
allowance valueto relief for low-income households.Under this bill, eligible households (with
incomes at or below 150 percent of the official poverty line) would receive a monthly refund via
the Electronic Benefit Transfer (EBT) cards that states already use to deliver food stamps and
other benefits, or via an increase in the Earned Income Tax Credit.
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There are also other existing programs to assist lovincome consumers, such as low
income energy efficiency programs, transit passes, rate assistance, and commuter checks that
could be useal as vehicles for compensating disproportionately impacted consumers.

It may be noted that the allocation of allowance value to dividends (see sectior8pwould
reduce or eliminate the need for compensation to lowncome consumers, as they stand to reces
the largest net benefits (dividends minus costs from higher fuel prices) from a cegnd-dividend

policy.
5.1.2 Preventing Price Increases to Electricity Consumers

A main way that consumers can be affected terough changes in electricity prices The
magnitude of these changes in price will vary geographically across the state, reflecting differences
ET DOT AOAAOOG - Aigh&-AdrbAnuelk for pdwergdaéation. In some service
territories , consumers rely to a greater extent omigh-emitting out-of-state generation sources
due to previous investments or longterm power purchase agreements that lock in the purchase of
this power for years into the future. Historically, these agreements have delivered relatively low
cost power tothese customers and in so doingavereduced their incentive to invest in efficiency.
In other regions, customers have invested aggressively in energy efficiency. Consequently, the
introduction of a price for CQ could cause changes in electricity priceshat vary geographically
across the state and affect households in different ways, especially in the near term before new
sources of supply are identified and brought on line and additional investments in energy
efficiency are realized.

The regional dispaities in price changes might be mitigated through compensation that
takes the form of allocation of allowance value to electricity local distribution companies (LDCs)
that are public utilities or privately -owned utilities regulated by the CPUCIn either case theLDCs
would act as trustees on behalf of consumers with respect to the disposition of free allowances or
allowance value they receive. This approach is embodied in the CPUC/CIeldt Decision
Recommendatiors8. The same approach could be extenddd natural gas consumers who receive
supplies from an LDC Local government agencies and community based organizations might also
serve as trustees of allowance value if they are delivering efficiency services to consumers.

There areserious potential disadvantages to this approachFirst, it is crucially important
that the program provide strong price signals to encourage the rapid replacement of inefficient
capital. To preserve the incentive to rapidly transition to more efficient capital the CPUC/CEC
recommended a fouryear phase out of this allocation approach.

Secondthe natural way for LDCs to pass on allowance value to their consumers is to
reduce electricity prices, but this reduces the information that consumers receive about the need
to changehabits. An alternative would be to apply the allowance value to reduce the fixed portion
I £ AOOOI i A0GSs Al AAOOEAEOU 10 1T AOOOAT CAO AEiIT OEA
are not organized in a way that separates the fixed portiondm the energy use portion. Some have
suggested lumpsum payments back to customers in a separate envelope, but that could invite a
proliferation of customer accounts to receive additional payments and it is not obvious how to
address multi-unit buildings. These disadvantages need to be balanced against the advantages of

free allocation to LDCs.

Third, customers in regions that already have reduced their energy use should not be
penalized for their efforts. Moreover, most households in regions that are expéed to experience

3 Citation
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relatively greater changes in electricity prices reside in regions with relatively lower demand for
home heating and they will face lower changes in those costs. Herthe net effect on households
should be taken into account, rather theffect with respect to one particular type of energy use.

5.1.3 Preventing Losses to Stockholders

Which Firms Are Burdened Most?

Some firms are likely to experience a reduction in profits as a result of AB 32. This burden
depends on the extent to which costrise and the extent to which firms can pass these cost
increases forward to consumers.The increase in cost will be positively related to the energy
intensity of production, as well as the ease with which firms can switch to production processes
involving lower energy intensity.

Some interested parties have suggested that allowance value should be provided mainly to
compliance entities on the grounds that these entities will incur the bulk of the costs of regulation.
However, the actual economic burdemwf a capand-trade program does not necessarily fall
solely> or even primarily? on compliance entities. The burden of regulation can be shifted from
A OAC;OI AOAA AT OEOU &I OxAOA OI A EEOI 80 ET AOOOOEAI
beshiEOAA AAAExAOA Of % ThisAi isAc OckeddarilyEh® eaelthatkdnplince
entities face the principal burdent

The ability to pass forward the cost increases depends on supply and demaiitie less
responsive demandwas to a change in gce, the greater the ability of industry to pass changes in

%f there were to be an allocation of allowance value to LDCs, an important question is how that allowance value
would be apportioned among LDCEhree ways are possible: on the basis of population, consumption or

emissions embodied in energy use. The legdederal climate proposals (H.R.2454 and S.1733) propose
apportionment among electricity LDCs according to a formula that provides 50 percent weight on emissions in a
historic base period and 50 percent weight on consumption updated each year. Thidddras won widespread
support from diverse interests in the electricity industry nationally, but it has the disadvantage that it rewards
consumption at the expense of investments in energy efficiency. An improvement might be to include avoided
energycondzY LG A2y | OKASOSR (KNP @AK (SKENAE DT IRONKBOD 2y @A LN
calculation.

“The ability of regulated entities to shift the burden of regulation forward is primarily determined by whether
entities are legally permitted toaise prices (i.e., regulated entities), and by the elasticity of demand (sensitivity of
demand to a change in price) in the affected markets (i.e., the less that consumer demand changes in response to
price increases, the more that covered entities carfitshe burden of compliance to customers). The ability of
regulated entities to shift the burden of regulation backward to suppliers is primarily determined by the market
power of covered entities as input purchasers.

I Studies of a potential U.S. capdtrade system suggest that regulated entities would absorb less than 20

percent of the burden of such policgeeGoulder, Lawrence H., Hafstead, Marc A. C. and Dworsky, Michael,

dmpacts of Alternative Emissions Allowance Allocation Methods Under a F€ggahd-Trade Programh

(August 18, 2009)vailable at SSRNttp://ssrn.com/abstract=14571555mith, Anne E., Ross, Martin T.,
az2y(i3d2YSNRBI 5F@AR 2dX aGLYLX AOI A 2 y-Hficienty TladffRia §atbonL Y LI SYS
t SNYAG ' ft20FiA2yaéd 05SOSYOSNI HAnnuwO F@FAfEFoOES |
http://www.crai.com.au/uploadedFiles/RELATING MATERIALS/Publications/Consultant _publications/Smith, A/fil
es/carbonpermit-allocations.pdfand for a detailed examination of the U.S. electricity sector see Burtraw and

Palmer (2008), Compensation Rules@ampensation Rules fori@kate Policy in the Electricity Sectdgurnal of

Public Policy Analysis and Managem&(4): 819347.
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costs on to consumersvould be. This would occur because consumergould bear the burden of a
higher price and not change their purchase decisions significantlfhe greater the responsiveness
of supply is, the smaller the profit loss to the firmwould be. The elasticity of supply is closely
related to the ability of physical capital to be redirected to other uses. An industry with flexible
capital can avoid the costs of the program by transferrimits capital to other uses. Both these
characteristics would imply that suchfirms would suffer relatively less harmthan firms with
immobile capital and customers whose purchasing habits are sensitive to price increadesm the
program. In addition, a frm with many options for abatement would incur lower costsimplying
less cost for both consumers and producers.

Difficulty of Identifying the Affected Stockholders

A challenge in compensating the owners gdublicly-held firms is the difficulty of matching
the recipient and the person originally harmed. The harm to shareholders occurs when the market
recognizes the new cost of a regulation and anticipates the change in profits that are likely to
result, a process that is likely to have begun with the gaage of ABB2 in 2006 in California, if not
long before. In the intervening period, shares in the firm change hands. The owners today are not
the same persons who owned the firm in the past. Unless the market in 2006 anticipated free
allocation, owners stifered a loss then that would not be directly compensated by the decision to
direct free allocation to these firms today.

A related issue is that many of the owners of Californibased firms do not reside in the
state or even in the U.SAccording to theU.S. Treasury, over 10 percent of securities in U.S. firms
are foreign held, meaning that compensation to the owners of the firms would go oversedsis
likely that U.S. citizens living outside California own a substantial majority of securities of fisn
doing business in California.Consequently, directing allowance value to compensate owners of
firms is not necessarilylinked to new investment in California.

5.1.4 Offering Transition Assistance to Displaced California Workers

Ownersof California businesses are not the only ones concerned about possible impacts of
AB 32. Employees also worrythat their firms will shrink or close down their California operations
to reduce or avoid these impactd-airness considerations suggest using allowanalue to fund
xI OEAO OOAT OEOET T AOOEOOATAA 741 QqQ A1 O #Al EAI O EA
full-time status] due to the AB32 greenhouse gas reduction progranThe assistance would be
designed to give these displaced workers the time and rearces to carry out a job search and, if

necessary, the training to find a new job in another industry.

A model for this type of program already existsThe federal Trade Adjustment Assistance
(TAA) program provides such assistance to workers who lose thejobs or their full-time status,
AEOEAO AAAAOOA OEA EEOI 60 AOOOI i AOO OxEOAEAA O1 A
production facility to a foreign location.The federal process appears to be simple, though in
practice it can take a goodieal of time. A brief review of the TAA process follows:

1 First, a two-page petition must be filedby a group of affected workers, a union official,
a representative of the local One Stop Career Center, or an officer of the compdine
petition will be administered by the Department of Labor(DoL) and a local TAA
coordinator (the local Workforce Investment Board or One Stop Career Center).
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1 The company will be asked to provide pertinent information about its business and its
customers.4 EA EE Oi § @lsoAn@yh® hsked tO @ovide informationThe Dol
will not certify the petition until after it has received satisfactory responses to its
requests for information.

1 TAA benefits can include cash transition payments, job search assistance, relocation
allowances, and trade training.

A California agency housed in the California Workforce Development Agency could be established
to determine eligibility. ARB would provide specialized technical expertise as required.

5.1.5 Compensation for Adverse Environmental Imp acts

A final candidate forconsideration iscommunities, if any,that experience adverse
environmental impacts as a result of AB 32 implementationAlthough AB 32 will reduce aggregate
emissions of C@and the associated cgpollutants, it is conceivablethat without countervailing
policy measures pollutionburdens could increase in specific localities. For example, this result
could occur if implementation leads to the substitution of irstate natural gasgenerated electricity
for out-of-state coalgenerated electricity.
] 3AAGET T owyuyxmj AqQ T A !'" oc¢ | AT AAOLGBII®EAD OO OfF
Oil TAAI EUAA Ei PAAOO ET AT ii Ol EOEAOC OEAO AOA Al OAAA
OAAOECT Abkasdd cordplinkcd echanism to prevent gnincrease in the emissions of toxic
AEO AT 1T OAI ET AT 00 1 CrorAhe stairla®EnwholeAABG2 villlirdducrdtbonlyd O 8 &
(' AT EOCOEIT O ADOIAIODAT OOGEIOEAOODAOGOI O AOT I OEA ¢
GHG emissionsCo-pollutants include reactive organic gases, carbon monoxide, nitrogen oxides,
sulfur oxides and particulate matter. Even so, tiis conceivable that as GHG emissions are reduced
statewide, somelocalities will experience increased emissions of GHGs and the asided co
pollutants. Such increases would be of particular concern if they happen in disadvantaged
communities that are already overburdened by disproportionate exposure.

It is not possible for ARB or EAAC to ascertain in advance whether or to what extent AB 32
Ei b1 AT AT OAGET 1T xEI1 AA AAAT I PAT EA Apollutant @endgesA i AOCAT
do, in fact, increase Should this occur, however, such communities ctd have a claim for
compensation. Such ewvironmental compensation would be distinct from and additional to the
provision of allowance value for investment in disadvantaged communities, discussed in section
Error! Reference source not found. .As the Scoping Plan states:

ARB already conducts robust environmental and environmental justice
assessments of our regulatory actions. Many of the requirements in AB 32 overlap
xEQE ! 2" 80 Qatians tnGdoptihghégulabiddétd implement the
measures recommended in the Scoping Plan, or including in the regulations the use
of market-based compliance mechanisms to comply with the regulations, ARB will
ensure that the measures have undergone thd@ementioned screenings and meet
the requirements established in HSC sec 38562(b){2) and sec 38750(b)(%3).42

*2 ARBClimate Change Scoping Plan: A Framework for Ch&ugsuant to AB 32, The California Global Warming
Solutions Act of 2006, December 2008106. Online at
http://www.arb.ca.gov/cc/scopingplan/document/adopted_scoping_plan.pdf
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In implementing the capand-trade element of AB 32, ARB must collect information to
ensure that GHG emissions by regulated entities are within the limits set by the number of permits
they hold. This will assist in identifying any localities where GHG emisss (and hence ce
pollutants) actually increase.

If ARB finds increased cegpollutant burdens in some communities, a share of allowance
value could be allocated for compensation to these communities (with commensurate reductions
in the share of allowance #lue allocated to other uses)For example ARB could direct a portion of
the allowance value to finance energy efficiency improvements in these are&nce the extent of
such claims cannot be known in advance, this can be regarded as a contingent ussdloivance
value.

5.2 Financing of Investments and Other Public Expenditure

Some portion of allowance value can be used to finance investments or other expenditures
that would reduce the overall cost to California of meetinthe AB 32 emissions limits, as welas
help achievethe other goals ofAB 32.Investments could be put toward a number of different
areas, such as existing greenhouse gas emission reduction programforts to adapt to future
climate changeresearch, development and deployment (RD&D) afew clean technologies; capital
investments, including new infrastructure; job training; and programs or projects centered on
disadvantaged communitiesAdditionally, public expenditures could be used to help fund the
efforts of state and local agencies tmeet their legislated GHG mandatesThis sectionfirst offers
general rationales for devoting auction revenues toward investments or other public expenditure,
and then examineskey market barriers to achievement of AB 32 GHG reduction goals and
investments that could be made to reduce those barrierdt then considers other potentialpublic
investments. It concludes with a brief discussion of how to compare investment options.

5.2.1 Rationale for Investments

Because of market barriers, the price signal introduced bgap andtrade plus the
complementary policies of AB 32 are not sufficient to trigger all of the cogffective and socially
beneficialinvestments or other public expenditures thatcould help achieze the environmental
goals of AB 32 Allowance value could be used to finance these beneficial investments or
expenditures.

Asthe Scoping Plar? and McKinsey& Companyreport44 on GHG reductions illustrate,
there are many negativecost opportunities to reduce GHG emissiongSeefigures 3 and 4). The
fact that these costsaving opportunities already exist and remain untapped, however, suggests

*® California Air Resource Board Scoping Plan (December 2008), available at:
http://www.arb.ca.gov/cc/scopingplan/document/scopingplandocument.htm

“aOYAyasSe 9 /2YLIyeées awSRdzOAy3d DNBSYK2dzaS DFEa 9YAAaA2Yy
http://www.mckinsey.com/clientservice/ccsi/pdf/lUS_ghg_final_report.pdf
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that they face nonprice market barriers.45 Thus, even though the creation of a capnd-trade
program will help put a price on carbon that spurs beneficial actions in the marketplace, the price

signal alone might not be enough to enable California to capture the lowesbst reduction
opportunities.
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**Much hasbeen written about the pervasive market barriers to adoption of GHG reduction stratQgese.g.,

Marilyn Brown et al.Carbon Lockn: Barriers to Deploying Climate Mitigation Technolog@sk Ridge National
Laboratory, sponsored by U.Glimate Techologies programrevised Janary 2008 Golove, W.H. and J.H. Eto,

oMarket Barriers to Energy Efficiency: A Critical Reappraisal of the Rationale for Public Policies to Promote Energy
Efficiencye Lawrence Berkeley National Laboratdrfa-38059,March 1996 available at:
http://eetd.Ibl.gov/EA/emp/reports/38059.pdf ETAAC Advanced Technology Draft Report for Public Review

(Sept. 18, 2009); available at:
http://www.arb.ca.gov/cc/etaac/meetings/1029%pubmeet/mtgmaterials102909/public_review draft ETAAC_a
dvance_tech_update -28-09.pdf

8 Jim Sweeney, Presentation to Economic Modeling Subcommittee, August 13, 2009, available at:
http://www.climatechange.ca.gov/eaac/meetings/20d3B-
13/presentations/Economic_Modeling_Subcommittee. pdf
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In addition to market barriers, externalities offer a second reason why markets may fail to
bring about certain investments that are highly beneficial to saety. Some investments yield
significant external benefits in the form of environmental improvements benefits not reflected in
the private returns. While the external benefits associated with GHG emissions are addressed
through the capand-trade provisions and complementary policies of AB32, there remain other
external benefits that are not. This provides an additional rationale for directing some allowance
value toward certain investments.

5.2.2 Sources of Underinvestment

Here we briefly describethe factors that lead to underinvestment.

Market Barriersto Investments irEnergy Efficiency

Energy efficiency is a lowcost emission reduction opportunity that faces numerous non
price market barriers, including:48

1 Split incentives : The potentialpurchaser/owner of the energy efficient product often
is not the consumer/user of the energy (e.g., landlords are in a position to buy more
efficient air conditioning systems, but it is the tenants that pay the energy bill each
month).49

9 High upfront costs : Purchasers of energy efficient products can be dissuaded by their
EECE ODPAOI T O AT O0OOh AT OPI AA xEOE A 1 AAE T &£ A
(where potential buyers of efficiency demand a much shorter payback period than do
potential builders of new fossilfuel power plants) 0

9 Informational barri ers: Potential purchasers of energy efficient products oftefack of
knowledge aboutwhat energy efficiency options are available to them, how their life-

*’ The Scoping Plan estimates California will save 4.3 MMTCO2 by 2020 from commercial and residegyial ener
efficiency (measure CR1; see Table 8), with savings of $109 per MTCO2. Note: this measure consists of natural gas
reduction programs (800 million therms saved) utility energy efficiency programs, building and appliance

standards, and additional efficiey and conservation; none of the measures deal specifically with residential EE.

The Scoping Plan does not include mandatory provisions for industrial energy efficiency, so this is potentially ripe
for investment.

®See Appendix for additional market bigmns facing energy efficiency measures.

PeKS 1/9995 F2NIAyallyoSs F2dzy R GKI G BIY R GLIMR/OCESS/YIRND ST -
40-90% of commercial leased office space energy8sed v dz Y i A Fe@Ay3a (KS 9QiFftheEfdia 2F al
LasS 27 9y SaHadlé athttpy/mwwradeee.org/Energy/IEAmarketbarriers.pdf

¥ 3ee, e.g., ETAAC Advanced Technology Draft Report for Public Review (Sept. 18, 2009); available at:
http://www.arb.ca.gov/cc/etaac/meetings/102909pubmeetigmaterials102909/public_review_draft ETAAC_a
dvance_tech_update -28-09.pdf

* For examplesmall businesses generally have fewer resources with which to monitor government policy so are

less aware o$ubsidies, financing schemes, and other policies ainié@t@lementing clean energy technologies.
Id (citing UK study).
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cycle costs compare to less efficient optior,and how the different technologies are
expected to perform.

9 Transaction costs: time and effort required to analyze alternative projects and to
install energy efficiency measures.

Estimates indicate that thesesorts of market barriers cause consumers nabnally to use at
least 20z 40% more electricity than they would in a wel-functioning, costminimizing market.s3

Credit Constraints and Spillovers Associated with Investmentséw Technologies

Private companies underinvest in RD&D for new low and zero-carbon technologies for a
number of reasons# Several studies suggest that obtaining funding is particularly difficult for
projects in the development and demonstration phaseEconomists often refer to knowledge
spillovers as a main source of undeinvestment in R&D or innovationz that is, entrepreneurs
underinvest because they cannot appropriate all of the social return from their efforts some of
the knowledge they generate spills over to and benefits other parties.

Outdated Zoning Rules, Fiddaonstraints, and Investment iband Use Planning

The market for innovative emission reduction solutions associated with land use is
currently impeded by outdated zoning restrictions and general plans in local communities across
California. For example55 percent of California general plans have at least one mandatory
element that is more than ten years out of date. In many cases the market would support higher
density, mixed use projects as individuals seek ways to reduce the time and money they spgrsd
getting around. But outdated, unrealistic zoning prevents developers from building to the market
demand. The most urgent need is to fund local governments to update their general plans and
zoning codes to be consistent with the SB 375 regional Sustable Communities Strategies (SCS)
approved by CARB to meet their GHG reduction targets.

The long time horizon for paybacks on land use changes make it difficult to motivate cities
to take action. It also makes it all the more critical to make these aiges during the early years in
order to reap the full benefits, both in terms of quality of life for Californians and reductions in
GHG emissions, over time.

5.2.3 Using Allowance Value to Overcome Market Barriers

CARB estimates that implementing the energgfficiency measures called fir in the Scoping
Plan saves $1095190 per tors5. Numerous other studies confirm the payback, both in cost
savings, job creation, and environmental cbenefits, that investments in energy efficiency can
bring. ArecentUCBerke AU AT Al UOEOh &I O AgAi b1l Ah &£ O1T A OEAOD

*2 Seeid
s3# AOAT ACEh 28h O%l AOCU wAZLZEAEAT AU ET " OEI AET CO AT A %NO
National Commission on Energy Policy, Technical Appendix, Chapter 3: Improving Energy Efficiency;

December 1, 2004http://bipartisanpolicy.org/sites/default/files/TA C3.pdf _(pp.1-5).
** See Appendix

*>See Scoping Plan, Appendix G, at: http://www.arb.ca.gov/cc/scopingplan/document/appendices_volume2.pdf
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investments from 1972 to 2006 provided $56 billion in savings and created about 1.5 million full
time equivalent jobs with a payroll of $45 billiorse.

Allowance valuecould be channeled mto programs and policies targeted at overcoming the
market barriers impeding private investment in RD&D:7 In particular, allowance value could be
deployed during the technology demonstration/preAT | | AOAEAT EUAOET T DPEAOA EI
cycle, which ERRAC has identified as the critical stage for public financirig. Private investors may
be less willing to invest in technologies as they advance from invention to commercialization
because of the difficulty of managing market, regulatory, and other risk8 At this point, when
return on investment cannot be readily projected, additional funding is necessary to see if the
technology has commercial promisé?

Several analyses indicate that investing in land use planning is highly cesffective. The
Sacranento Area Council of Governments, for example, spent-83million on developing a long
term Regional Transportation Plan that is projected to save $16 billion in infrastructure and
mitigation costs over the life of the plan, while preserving open space amdducing greenhouse gas
emissions by 15%?!. The McKinsey Curv@ also found that reductions in vehicle miles traveled
will save $90 per ton while Moving Cooler, a publication of the Urban Land Institute, found that a
bundle of land use and transit mitigatbon measures strategies achieve net savings of $532 per
tonss,
#Al EZLEI Ol EA6O AEEEAEAT AU AT AAdpplidntedanddiilyl AAOAO Al
energy efficiency programs have a long history of overcoming market barriers and achieving cost
effective energy efficiency7 EE1 A OEA OOAOAB3 O Adiféchv®dnergy0 O1 AADPOOO.
opportunities, and utilities and agencieseed to continue to expand their energy efficiency efforts
to reach that goal, there may be an important role for third party groups to deliver efficiency
investments to underserved communities$4 Auction revenue could be used to supplement existing
funding sources to expand efficiency effort&

*® RolandHoilst, D., Energy Effegicy,Innovation and Job Creation in CaliforrlitC Berkeley (October 2008).
Available at:

>’ See Appendix for list of existing institutions currently working on cteah RD&D

58] ETAAC Draffinal ReportdTechnologies and Policies to ConsideReducing Greenhouse Gas Emissions in
CaliforniZ available at:
http://www.arb.ca.gov/cc/etaac/meetings/021108pubmeet/meeting_handouts_and_materials/etaac_final_draft
_2-11-08-sc.pdf.

**Marilyn Brown etal.g / | NJb 2igf: Bdrr2r®tb Deploying Climate®a 3 A2y ¢ SOKy 2t 23ASa5¢
National Laboratory, sponsored by UG@imate Technologies prograneyised Janary 2008).

% [section in progress] Id.

1 See http://www.sacregionblueprint.org/sacregionblueprint/home.cfm

%2 Supra note 1.

63 Prepared by Cabridge Systematics, and sponsored by partners such as the Federal Highway Administration,
Shell Oil and the Federal Transit Administration. Availablet@gt//www.movingcooler.info/p. 52

*See, forexampletS / Ff AT2NY AL 9YSNHE /2YYA&a4aA2yQa 5NFFU aunno
42YS FTRRAGAZ2YIT adGSLla ySSRSR ( 2effecte eficiendypd. Saatalablé Q& IF2 | f
at http://www.energy.ca.gov/2009publications/CEXD0-2009003/CEEL00-2009003CTD.PDF> | YR G KS / 9/ Q
5S0SYOoSN) vnny &ail T EffeblielBackgl EfficienOykok SaifdrniadAn AR 2071 &ssgr

wS L2 NI ¢ y2 Ay dwnédutiliies must ontirdedd sigradfitadtly expand their programs to achieve

their energy saving targets (availablehdtp://www.energy.ca.gov/2008publications/CEXD0-2008-007/CEE

200-2008007.PDJ-

®See Appendix
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5.2.4 Other Potential Investment s

Investments in Job Training

Job training can be justified aanother type of investment financed by allowance value.
Such an investment would helgensure the state has an adequatupply of trained workers to staff
the new jobs opening up in the green economy.

-T OA OEAT pnmhmnnm #Al EAI O EA x1 OE A®Q00kx AOA Al bl
and the number of green jobs is expected to grow rapidly, boosted by federal stimulus spéamgl
and the new opportunities created by AB2 related programs and regulationslt is important that
OEA OOAOAB8O xI1 OEAI OAA AA POAPAOAA OI OAEA 11 OEA
OEI AT ETAOO xEi1l EAOOAT OAADBAGsEdINSE O ET OEA OOAOABO

Investment in Disadvantage@ommunities

AB 32 specifically directs ARB to consider the needs of disadvantaged communiti@s.
These communities also frequently bear disproportionate air pollution impacts, and AB 32
specifically directs CARB to maximize cdenefits of GHG emission reduction and complement
state efforts to improve air quality$8 Allowance value could be used to reduce emissions of GHGs
andcoDlT 11 OOAT OO xEEIT A OEIi Ol OAT A1 601 U AAB#HLMOET C #AIl E
communities. Some opportunities to do this are encompassed in the categories above of fow
income energy efficiencyprograms, public transit, and land use planning. More could be done by
directing targeting a portion of allowance value specifically tthese communities.

Allowance value could be channeled into Community Benefit Funds (CBFs) that support
reductions in emissions of GHGs and gmollutants, investment inadaptationsto climate change,
and other environmental improvements in disadvantageddommunities. The identification of
AT ECEAT A ATii1 Ol EOCEAOG AAT AOQGEI A OPIT #12"60 xI OE
environmental impacts and community vulnerability. An additional source of revenue for CBFs
could be created by introducing a cgollutant surcharge on GHG emissions in communities
heavily burdened by air pollution, a step that would also strengthen incentives for emission
reductions in these locations?

)

66 According to research carried out by Collaborative Economics for Next 10 and the California Economic Strategy

Panel, the Green Economy consists of fifteen segments ranging from energy generation, storage, and

infrastructure to energy efficiency to speliised manufacturing, advanced materials, green building, and finance

and investment.

67& 1 O ET OOAT AARh ! "o¢ OANOEOAO #!2"h OI OEA A@OAT O AAAOE
OEA 11 00 AEOAAOAT OACAA Al 1 IEOQIAE QE BG AAIO U# Al BAl GloBApd N# Ol
activities undertaken to comply with the regulations do not disproportionately impact lowincome

AT 11 01 EOEAOhSG #Al 8 (AAI OEATAA AAT3IAGEAIOAUO #0 AMEAO Al ok Tj ARG A AQ
impacts from these mechanisms, including localized impacts in communities that are already adversely

El DAAOAA AU GaEHealttbandShidhy(rade & 8p350(b)(1).

®AB32requitesCARB t o design GHG reduction measures in a manr
and economiccb enef i ts for California, and complements the st
and Safety Code 838501(h).

¥ See Appendixtothiw SLI2 NI 2y aLy@SadyYSyid Ay 5AaalRGEyYyGFISR / 2YYdz
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Public Transit and Land Usklanning

Expanding both the extent of public transit systms and the frequency and reliability of
DOAI EA OOAT OEO AOA AAT A £E AE A Publi€transit,ilike AllG&pecE of# A1 E £l C
our transportation system, does not rely entirely, or even significantly, on the private marke®.
Recent Sta¢ budget cuts and sharp declines in sales and property taxes have taken a severe toll on
# Al E&El O1 EA 8 Ot DeSphtd ir@eaBingAiderShipAttadsiDadjencies are forced to cut
service and raise fares, both of which dissuade transit riders and IhnO O OAT OEO08 O bBI OAT OE
climate change.

Similarly, investing in land use planning and implementation of CAR&pproved SB 375
Sustainable Communities Strategies (SCS) could allow local governments to structure communities
more efficiently; for example, by better integrating residential and commercial zoning to reduce
the amount of driving necessary to access daily need3utdated and unwieldy local plans often
block the market demand for high density, which would in turn lead to reduced greenhousms
emissions and a variety of other benefitdJsing allowance revenue to allow regions to create SCS
plans and local governments to update their general plans and zoning to implement the SCS plans
can remove these barriers and ensure that developers careate communities that reduce per
capita transportation related greenhouse gas emission3.0 ensure consistency in application of
funds to implementation of SB 375, such use of allowance value should be consistent with SGC
guidelines and RTAC recommendatits.

Financing Agencieto Ensure That They Can Fully Implement AB 32

Another way in which allowance value could be used to quickly capture lowost reduction
opportunities is to ensure that state, regional, and local agencies have the staff resourcesytheed
to effectively implement all of the reduction strategies described in the Scoping Plarhe Scoping
Plan recognizes that there are many costffective opportunities to reduce GHG emissions, and lays
out various regulatory strategies for capturing trem.However, some of the agencies tasked with
implementing these strategies might be understaffed, and auction revenue could ensure that they
have the resources they need.

First, ARB could use additional laboratory/technical support to implement its heawguty
diesel equipment rules?2 The agency might also benefit from having a Chief Economist (parallel to
its Chief Counsel), to reflect the significance of economic criteria in meeting its AB 32
responsibilities.

“The overwhelming majority of transit operating funding comes from local sales and parcel taxes (roughly 60%)

and fare box revenues (roughly 20%). Federal grants make up some of the differencegi3laéute recently

completely eliminated the State Transit Assistance program, which also contributed to operations

TENI YyALRNIFGAZY F2NJ ! YSNROLE SG Fts af{dGNFYRSR G GKS {
Transportation, August 2008itp://t4america.org/resources/stranded/ California Transit Association, STA

Program Aftermath, http://tiny.cc/xBwzW.

2 Cleaner diesels trucks, locomotives, and constructiom@gent produce substantially less €®an gasoline

and clean diesel cars are an increasing share of the market and a plausible bridge to hybrid and fuel cell vehicles.
ARB certifies new engines but knows very little abouige emissions performance. kab could also support

an increasing ARB focus on black carbon, which is a large fraction of the soot in diesel exhaust add/adshort

but very potent GHG.
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Second, a substantial portion of the carboneductions that are included in the AB 32
3AT PET C 01 AT E Qurisdi&ian=Eret th® EPUC Had Beénfudable to increase AB 32
staff support positions over the last three state budget cycle3his leaves theCPUC today with
fewer staff dedicated to clean energy initiatives (35) than the New York Public Service Commission
jtmqh AOAT OET OGCE #Al EZI OTEA8O ETI EOEAOEOAO AOA 11
in dollars and megawatthours (and the CPUG@otal staff of about 1000 is two and a half times New
91T OE6O tmnnQs8

Third, California has a strong statewide building code that sets minimum efficiency levels
for new construction. However, the code is enforced by local agencies that often do not have
sufficient capacity. Ensuring that these agencies are fully staffed and that the state is simply
meeting the codes that are already in place could result in significant cesffective savings.

Finally, according to a League of California Cities survey dfdly SB 375 implementation
costs, regions will need $20 to $60 million over the first B years of implementation to improve
models, run alternative development scenarios, fund public participation and other activitie%.

Investment in Adaptation

OEA AT T ETC AAAAAAOGCS &1 O Awaded bufplier dollandOAOA EO OEA
agricultural commodities, representing over $36 billion in revenues (2007) for lhe state?s Other

key affected sectors include: construction, coastal and land management, education, public health,
emergency management and public safety services, energy, engineering services, forestry,

fisheries, parks and recreation, insurance, healtlace and health related services, real estate,
textiles, tourism, transportation, telecommunications, utilities, water management, and more.

The California Resources Agency araight other state departments spent almost a year
compiling what is now the Caliornia Climate Adaptation Strategy Discussion Drafg providing the
best available science and recommendations for state agencies to address climate change impacts to
OAOGAT 1T &£ OEA OOAOGABO OAAOI OO j} ACOEAGIcosatAh AET AEO
water, and transportation and energy infrastructure).The report promoted planning to adapt to
changes anticipated from climate change. For example, assuming aibéh rise in sea levels, the
report identified nearly half a million people, $1® billion in property, and $46 billion in the coastal
dependent economy would be at risk? However, therelevant agencies lack the necessary funding to
actually implement the O A B T rez@n@m@ndations. Additionally, adaptive actions are needed from
entities other than state departments or agencies, including local governments and communities, the

" These include energy efficiency, renewables (including the solar initiative), and conhigiaeand power
policy. Together this represents about 40% of the reductions in the Scoping®d@and-trade, which will be
dominated in the early years at least by the electric and gas sectors, accounts for an additionah2aves
the CPUC witkignificant oversight and implementation responsibilities for more than half of the anticipated
reductions in Californ@ greenhouse gas emissions

" The California Council of Governments estimates the costs to regions at $10 million annually atertlis
period. The League of California Cflesrvey estimated the cost of bringing all California general plans up to date
and consistent with the SCS at $500 million, with an additional $50 million required annually for ongoing updates

’® californiaDepartment of Food and Agriculture, Agricultural Statistical Review for 2007,
http://www.cdfa.ca.gov/statistics/files/CDFA_Sec?2.pdf

CIETEAT2NY AL bl GdzNI £ wS&a2dzNDSa ! 3Sy0es [/ FEAF2NYAL [ fAYL
PRELIGEGAZ2Y { G0N GS3e btp:Avwidenardgy Sdrgo/202@miaicatio nsEC N R0 G20
027/CNRALO00-2009027-D.PDF

7 california Adptation Strategy, p.64.
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private sector, and individuals. In addition, solutions and support for adaptation efforts across the

state will not come exclusively from the state government, butom academia, other states and

countries, the private sector and other public and notprofit entities. Resources are needed to

provide more localized science and modeling tools on impacts, sectspecific and crosssector

applied research, technology anéhnovations for solutions to mitigate impacts, tools for adaptation

planning and ongoing learning, and the expertise required to analyze, develop, implement and/or

i TTEOT O AAADPOEOA 1 POET 108 4EAOA EO Al éGdencidssas AAA Ol
well as across sectors and regions within the state.

In addition to adaptation to the effects of climate change, allowance value could be
invested in the provision of ecological services including biological carbon sequestration. This
would provide a way to support agricultural, forestry and soil conservation practices that reduce
net GHG emissions by removing carbon dioxide from the atmosphere, without necessarily relying
on offsets to fund these investments.

5.2.5 Vehicles for Supporting Investm ents

Allowance value could support investment either through direct grants. Another is an
investment tax credit, where the credit is allowed for specified types of investment.

_Aninvestment tax credit (ITC) granted to firms that invest in new equipmentttat reduces i
gQAALEIOQA QAQ’AIEQQEI[O~AAI’AA EOOOCEEEAA AO Al C
AOAAOAA AU #Al E&EI O1 EA6O0 AAD AT A OOAAA DOI COAI 8

1 By reducing the net aftertax capital costs incurred, the ITC would help all California
businesseshat utilize the credit to finance their investment in new technologies.

1 This would be especially helpful in situations where there are split incentives to make
such investments For example, the ITC would encourage owners of residential,
commercial andindustrial space to make their buildings more energy efficient even
though their tenants stand to benefit through reduced energy bills.

1 Also, making an ITC available in the early years of the AB 32 regulatory regime would
incentivize businesses to adopt th new technologies sooner than might otherwise be
the case.
PAADO £ O OEA OOAOAG0O0 AT AOcU OOEI EOEAOK 1 E
estimated gross initial capital expenditures California businesses will be required to make under
the AB32 implementation plan.However, there is great concern among businesses throughout the
state, especially small businesses, that these costs will be very large and burdensofsignificant
targeted investment tax credit would help to reduce initialcapital costs and relieve some of these
concerns.
'O PAOO T &£ OEAEO AAT AT A 1T AT ACATI AT O POT COAI Oh
discounts and rebates to their commercial and industrial customers against the purchase of
specified energysavingequipment or building improvements.Because they reduce the net cost of
acquiring such equipment, these programs are the functional equivalent of targeted tax credits.
However, they are typically speciapurpose offerings and not available to all businessein all
industries for all types of emissionreducing equipment or structural building improvements.

O
O
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5.2.6 Evaluating Investment Alternatives

CARB and the Advisory Board should use the following criteria when evaluating proposals
for investment of allowance value:

Aggregate Social Net Benefit (Efficiency)

This criterion integrates attention to costeffectiveness and environmental effectiveness. It
focuseson the full social return from the investmentz including the environmental and other
external benefits z net of the cost of the investment As mentioned, many promising investments
are not made because the external benefits are not considered by the potential investor. The full
net social return accounts for these external benefits. It is thaivate benefit plus the external
benefit, minus the investment cost.

In general, he ranking of investments according to this criterion will not match the
ranking implied by the location of an investment on the McKinsey Curve. ThIS is the case for two

reasons: } p Q OEA -A+ET OAU #OOOA AT AOT1 60 ElakirAAOA OEA |
AT AT 80 ET AEAAOA OEA TAO AQOAOIAI AAT AEEOO AOOT AE
aggregate social net benefit accounts fdroth the cost of overcoming the market barrier and the

external benefits.
Fairness

In addition to considering the social net benefits in the aggregat€ARB and the RB
should consider investments warranted by justice considerations. For example, it is appropriate
to assign extra weight tonvestment proposals that will help disadvantaged communities AB 32
clearly aims to help these communities while reducing GHG emissigbs

Simplicity

CARB and the ARB should give priority to established programs that already have
experienced staff and administrative mechanisms in place. They should also look pvograms
that have an educational and training component to ensure there will be continued human capital
to carry out costeffective GHG reductions in the future.
Yyl AAAEOEITTh EO EO Ei BT OOAT O OEAO #! 2" AT A OE/
market. Cap and Trade is designed to put a price on carbon and then let the market efficiently.
is important to focus on those areas where markets are imperfect but otherwise stand out of the
way.

®1d. at§§ 38562 (a)(2); 28565; 38570(b)(1).
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5.3 Dividends to the Public

The return of carbon permitauction revenues to the public in the form of equal per capita
dividends,Oi | AOEI AO AaAdA EAYE AAA 1 GiraAstdd alloante value to households,
leaving decisions on the final use of the money to the publi€he rationales advanced for ths
policy include:
T 4EA DPOETAEDPI A T &£ AT 1111 cdpanb-dividiént ig oundedonthA OOOA S O
premise that rights to the limited carbon storage capacity of the atmospherand hence to
OEAOA EI OEA OOAI 06 | DAOI BebongdudptbHAq T AOAET AA
91 Protection of household real incomeBividends hep to shield household real incomes from
the impact of higher fossil fuel prices that result from an emissions cap. The net effect
(dividends minus price impacts) on any individualhousehold varie® those with the
Of AT1 AGO OAAOAT T £l T GEvGiEllhGuSehold®kokive@ EaAgblBECCA OO
payment that reminds them of the benefits of the policywithout negating the clear price
incentive to reduce their consumption of foss fuels.

The size of the dividend paid to each California resident would depend dfi} the total allowance

value and (ii) the percentage of allowance value allocated to dividends. Table 5.1 {see below}

shows annual per capita dividends for the years 2@:2020 based on a 2020 allowance price of

$40/ton (the middle of the range reported in the Cal EPA/ARB EAAC Policy Team Memorandum

OnOOEI AOGAO T £ '"111T xAT AA 0OEAAOhd AAOAA |/ AOT AAO ¢
allowance value allocated to diidends. Dividends rise over these years (holding their percentage

of allowance value constant); for example, with 60% of allowance value allocated to this use, the

per capita dividend rises from $77 to 2012 to $207 in 2020.
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Table 5.1: Dividend per capita with different percentages of allowance value
allocated to dividends, 2012 -202079

(annual dividends, based on 2020 allowance price of $40/ton CO2)

Estimated Proiected Percentage of allowance value allocated to

allowance ) lati dividends
Year value bopulation

(millions) (millions) " 100% 80% 60% 40% 20%
2012 $5,016 38.90 $129 $103 $77 $52 $26
2013 $5,184 39.32 $132 $105 $79 $53 $26
2014  $5,354 39.74 $135 $108 $81 $54 $27
2015 $12,102 40.16 $301 $241 $181 $121 $60
2016 $12,576 40.58 $310 $248 $186 $124 $62
2017 $13,062 41.00 $319 $255 $191 $127 $64
2018 $13,564 41.42 $328 $262 $197 $131 $66
2019 $14,078 41.83 $337 $269 $202 $135 $67
2020 $14,600 42.25 $346 $276 $207 $138 $69

There are severaprecedents for this approachOneis the Alaska Permanent Fund, which
recycles oilextraction royalties to Alaska residents as equal peperson dividends. The Alaska
AOT A AEEEOI O OEA DPOETAEPIA T &£ ATiT11T1T 1T xtidOOEED
feasible for state government to administer a dividend policyA second is the American Clean
Energy and Security Act (H.R. 2454), passed by the U.S. House of Representatives in June 2009,
which would establish a Climate Change Consumer Refund Accothmt would provide tax refunds
on an equal per capita basis to each household in the United StateH.the Act becomes law,
disbursements are expected to amount to roughly 50% of allowance value from 2030 onwards.

In terms of environmental considerations, dividends forego possible gains fromsing
auction revenue to achieve deeper GHG emission reductions in locations with highmallutant
burdens unlessthe use of the dividend is constrained to, for example , epified home energy
efficiency investments From an efficiency standpoint, dividends also forego possible additional
gains (above and beyond those resulting from carbon pricing alone) via use of revenue for tax
shifting (see below) However, from a fairnes standpoint, dividends have two main attractions.

FEOOOh OEAU 1T £#&#AO0 O1 EOAOOAI AT OAOACA AAOGAA 11 O

79 SourcesThe estimated allowance value is in the middle of the range (based on 2020 allowance prices of $20

E

A
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bcnkil2yo aK26y Ay O9EKAOAG p 27T & ecmiChlEPAIARBEAAG Policy t 26+ vy OS

Team to EAAC Members, October 20, 2009 (available at
http://www.climatechange.ca.gov/eaac/documents/state reports/Allowance Prices
Memo from_State Staff.pilf

t NP2SOGSR LI2LJzA A2y Aa FTNRY | ®{ & / Syadz . dzNBg dzz¢ { Gt

HnonX ¢ of S hwpIvewwlcaisusd dow/podulStion/wivw/projections/projectionsagesex.html

89H.R. 2454 as passed by the U.S. House of Representatives, 26 June 2009, Section 789(a).
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wealth. Second, they have a progressive effect on the income distribution because they reduce
income inequality snce all residents receive the same dollar amount regardless of their income
level.

In terms of simplicity, dividends are anexceptionally transparentuse of allowance value.
The federal American Clean Energy and Security Act proposes to disburse theimtax refunds to
all U.S. nationals and legal residentdlternatively, and more visibly, they could be disbursed by
means of ATM cards, similar to those used today to access Social Security payments: at the ATM,
individuals could view the auction reverue deposits into their accounts, withdrawing available
funds at their convenience.

The net benefit to any given household will depend on (i) the size of the dividend and (ii)
the impact of higher fossil fuel prices that result from the emissions cap. Hous&ds that consume
less carbon (directly via energy consumption and indirectly via consumption of other goods and
services that are produced or distributed using fossil fuels) will be less impacted by higher prices
and hence receive bigger net benefits; tse households that consume more carbon will receive
lower net benefits. Figure 5.1 shows how the percentage of California households receiving
positive net benefits varies with the percentage of allowance value allocated to dividenglsi-or
example, with 8% of allowance value returned to households as dividends, 54% of households
would see positive net benefit$2o

81 Figure 5.1 iPased on California household consumption data from the American Community Survey and the

Consumer Expenditure Survey; for details, see memorandum to EAAC from Cathy Kunkel and Daniel Kammen of

the University of California, Berkeley, dated November 9, 200@ fraction of households receiving net benefits
shown here is the average of two estimates reported in Table 5 of the kifakeinen memorandum: the first
excludes indirect carbon consumption (i.e., other goods and services apart from direct energheisecond
includes all indirect carbon consumption. The former underestimates costs to households by omittiegargy
consumption; the latter overestimates costs because not all other goods and services consumed by California
households are produceid state. The shaded area in the figure shows the range between these upper and lower
bounds.

% See the Kunkekammen memorandum for an analysis of regional variations in the percentage of households
receiving net benefits, accounting for regional vadas in electricity emissions and consumption of gasoline and
natural gas.
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Figure 5.1: Percentage of California Households Receivin g Net Benefitss3

from Alternative Allocations to Dividends

Households receiving net benefite

Percentage of households receiving net benefits
depends on percentage of allowance value
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Allowance value allocated to dividends

If dividends are taxable, a fraction of the allowance value distributed through this route
ultimately returns to government. This revenue stream becomes available other uses, including tax
shifting or defraying the impact of higher fuel prices on government purchasing powedn fairness
grounds, larger taxable dividends may be considered preferable to the alternative of withholding
an equivalent amount of auction revenue for government and returnig smaller nontaxable
AEOEAAT AO Oi
dollar amount from each person regardless of incomét a carbon price of $30/tCQ, the following
table shows the estimated statgjovernment revenue in 2020 from taxing dividends given to adults
in CA. This table assumes an average income tax rate of 58%.

OEA DOAI EAh OET AA OEA

83 Note:a b S

higher fossil fuel prices as a result of the introduction of-aag-trade provisions of AB 32.
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SourceKunkelKammen EAAC memo, November 9, 2009, Table 5 (average of percentages of California
households receiving net benefits calculated with and without the indirect component of carbon consumption).

# Franchise Tax Board,
http://www.ftb.ca.gov/aboutFTB/Tax_Statistics/Reports/Personal_Income_Tax/AGIC_Tables/2006/PDF/2007_Co

mparison By Tax’ears.pdf
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Table 3

Fraction of auction
revenue returned
as dividends .9 .8 7 .6 .5 4 3 2 1

State Income tax
revenue (million $) $440 | $400 | $350 | $310 | $260 | $220 | $180 | $130 | %88 $44

State and Local
Sales Tax $275 | $250 | $219 | $194 | $162 | $138 | $112 $81 | $55 $28

Revenue ($ MM)

For some households that are severelyonstrained by the cost of living, dividends may in
effect be spent before they are received. However, for the majority of households, dividends would
not necessarily be allocated to particular expenditures before they are received. This provides an
opportunity for the state agencies or private business to develop programs to encourage
households to allocate these funds to programeinforcing investments in their own homes, or to
invest funds in programrelated trust funds that might be established to promte an energy
transition in California. The state could amplify these opportunities by designating dividends
directed to specific types of programreinforcing expenditures to be tax free, and perhaps even
qualifying for additional incentive programs.

5.4 Tax Rate Reduction

Another potential use of proceeds from an allowance auction is to finance cuts in existing
California tax rates in particular the rates of income or sales taxes. This alternative effectively
substitutes auction revenue for othertaxesasavih | £ | AAOET ¢ OEA OOAOA8 O Ob

Like the capand-dividend option described in the previous subsection, this is a way to
provide allowance value to households. However, while cap and dividend offers allowance value as
a lump sum or rebate, this appoach offers such value through cuts in marginal tax rates.

A principal attraction from using auction revenue to cut marginal rates is the ability to
lower the costs of a cagand-trade program. Income and sales taxes lead to reducqmoduction
andincomes by reducing work incentives as well as incentives to save and invest. economics
I ET Cih OEAOA A OA tatedtkaOoauseiie BieralleGbainy t& g @ven after
recycling the tax revenue or devoting the revenue toward public gnding). The magnitude of the
distortion increases with the taxrate4 EA O AOCET A1 A@GAAOO AOOAAT & £EOI I
estimated to fall in the range of $.20 to $1.09 which means that, for every extra dollar collected
from these taxes, the loss ofalue created by the private sector (before returning the tax revenue)
is between $1.20 and $2.0€: Using auction revenue to finance cuts in the marginal rates of these

% See, for example, Stuart (1984), Browning (1987), and Jorgenson and Yun (1991). (ReferenBeswitiy, R
9RIFINE Y®I mMopytTd dhy GKS al NAAYIlFf 2SSt FI8BJogehsodd, 2F ¢ EI
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existing taxes enables the state to avoid this excess burden. In effect, by using aurctevenue to
finance tax cuts, California relies on a nedistortionary source of revenue» the proceeds from
allowance auctiore as a substitute for distortionary taxes such as income and sales tax@s?

The cost savings underCaliforniad €p-and-trade sysem could be substantial. This total
saving is equal to the avoided excess burden, which is net reduction in collections from existing
taxes times the marginal excess burden of those taxdsable 2: Prepared by Cal/EPA and ARB
EAAC Policy Team (October 20, 2009). Values are 2007 dolldiable 2 offered estimates of total
allowance value from an AB 32 caqand-trade program. For the year 2015, the estimates ranged
from $6 to $18 billion. Suppose that the auctioning of emissions allowances were to bring in net
revenue of $10 billion 88 Based on the estimates for marginal excess burden immediately above,
devoting this net revenue to cuts in income tax rates would save between $2 and $10 billion in that
year? a very large share of the allowance valu&hese would be real savings in incomm
Californians.

Using allowance value to finance tax reductions mainly serves cesftfectiveness
objectives. On its own, or in its simplest form, it would not serve some other important goals. In
particular, if allowance valuewere used to cut the rates of income taxes, then households that are
already exempt from income taxes (perhaps because of very low incomes) would not benefit from
the rate cuts. This raises equity concerns. However, not all allowance value needs to be devoted to
tax rate cuts. This approach does not preclude other uses of allowance value, including the
targeting of some allowance value to compensate leimcome households, as discussed in
subsection 5.1. A hybrid program in which allowance value is used both for ta@te reduction and
targeted compensation is an attractive way both to achieve considerable cesavings while
accomplishing fairness goals in a targeted way.

Some interested parties express doubts as to whether the state could be counted on to use
the proceeds from an dowance auction will indeed be accompanied by tax rateuts. They may
fear that the proceeds would be devoted to unproductive increases in government spending.
However, the state could explicitly commit to linking allowance proceeds to tax rate cuts. British
Columbia recently provded such linkage in requiringthat the net proceeds from its recently
passed carbon tax be devoted to income tax cuts, and it has followed through on its commitment.

Dale and KwYoung Yumdhcbmd a ¢ KS 9EOSaa . dz2NRSy 2F (GKS ! { ¢LE {e@&
Finance 6: 48B09.{ (idzt NIi= / KIF N SaX mpynd a2 St FINB /2aida LISN 5
{1 GSadé 1 YSNAOlIY ®D2y2YAO wS@BASS6 TnY opH

% Another option, applicable in other settings, is to use auction proceeds to finance reductions in the deficit.
Reducing the budget deficit implies lower future taxes because it leads to lower debt and lower interest payments
that must be financed througfuture taxes. It therefore yields cossavings much like cuts in current tax rates do.
However, since California law requires the state to balance its budget, the deficittion issue does not apply

here.

Falye |ylfeada KI @353 MRBAINIZ NIgHRNESHBNMERSitonnfal téxes such as
carbon taxes or gasoline taxes for ordinary taxes such as income or sales taxes. <cites> Such reform causes the
GFE &aé&&aiasSy G2 |LILXe& Y2NB (2 & o wokéfort, bavingSor invgstnferdzii A 2y | Y R
Using auction proceeds is like green tax reform in that it substitutes This would cause the taxes t system to do

Y2NBE (2 RAaA02dzN} 3S aolRag fA1S LRtfdziA2y |yR fSaa (2
8 \We refer tonetrevenue because the relevant valis gross auction revenue minus the change in tax revenue
associated with changes in the tax base. To the extent that AB 32 reduces (increases) state income, the income

tax base will fall (rise), and revenues from other taxes will fall (rise) as well.
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6 Recommendations [Note: These are preliminary and tentative]

6.1 Allowance Distribution Method

1. The Committee recommends that ARB rely principally, and perhaps exclusively, on auctioning
as the method for distributing allowances.

As indicated in Section 2 above, auctioning has several attractions, includipgce
discovery in the market and transparency irthe assignment of allowance value.nl
addition, nearly every objective or conferral of allowance value sought through free
allocation of allowances can be achieved through auctioning and the associated use of
auction proceeds.

2. The Committee finds only one purpose for which free allocation seems advisable: to address
emissions leakage problems associated with energptensive, trade-exposed industries.
However, even for this purpose, in many instances an alternative approaabt involving free
allocation z namely, the use of border adjustmentg is preferable.

As discussed in Section 2 above, there are two main ways to address potential emissions
leakage. One is through border adjustments, according to which the emissiassociated
with imported fuels or other products are considered part of the cafand-trade system.

This eliminates incentives to escape the regulations through increased imports. The other
way is the awarding of free, outputbased allowances. As indicatl in Section 2, border
adjustments are a better approach because they do not promote inefficient increases in
output. However, in some instances it will be difficult to obtain the information needed to
introduce border adjustments effectively. In thoseircumstances, free, outpubased
allocation appears appropriate.
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a very small share of allowance value.

The Committee arrives at this conclusion beed on threeobservations. First, the industries
with both high energy-intensity and substantial trade-exposure represent a very small

share of California production (see Section 5). Second, in many cases, border adjustments
(a more costeffective option) are feasible. Third, the problem of leakagewhich provides

the main potential basis for free allocatiory would be substantially reduced with the

arrival of a regional or nationatlevel capand-trade policy.

4. The Committee advises the ARB &mldress leakage in a way that promotes flexibility, so that if
OEA Ai AOCATAA 1T &£ OACEITAI 10 ZAZAAAOAT bDPil1EAEAO Al E
allocation efforts can easily be adjusted accordingly.

5. A uniform price, sealed bid (singt round), double auction is a strong candidate for the choice of
auction design, and it is a good default choice in the absence of compelling reasons for choosing an
alternative. Resolution of ancillary design features that EAAC identifiescluding more detailed

rules governing the auction should be considered through subsequent analysis sponsored by the
ARB. Laboratory experiments are recommended to test the auction design and guide decisions
about subordinate auction rules.The state may want to conduct a bidding procedure to select a
third -party vendor to run the auction.

As discussed in Section 2he uniform price, mgle-round auction is the simplest design and

the easiest to understand. It is easy to develop a biddirgtegy for this design, and the

operations and outcome of the auction are transparent to participants and observers. It also
conveys a sense of transparency about the overall operation of the markés$. makes it an
accessible auction institution folapticipants, norexperts and the publicThese attributes can

be expected to help build public trust in the allowance marketnsequently, the uniform

price, sealed bid auction is a strong candidate for the default choice of an auction design unless
other attributes of the market ocommodityprovide a compelling reason for a different

choice. We do not find evidence of a reason to substitute away from this design.

A double auction, with sellers as well as buyers able to participaterovides assuranc®
many parties that there will be a loaost way to participate in the market and there will be a
liquid market

6.2 Provision of Allowance Value

6. The Committee recommends that the ARB devote allowance value to several different purposes,
including preventing adverse impacts, the financing of various investments, and the returning of
residual value to households in the form of dividends or margil tax rate reduction.

7. The Committee recommends that sufficient allowance value be conferred to lemcome
households to avoiddisproportionate adverse economic impact of AB 32 on such households.
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Such conferral should be accomplished through rebatchecks rather than through subsidized
energy prices.

This is in keeping with the language of AB 32, requiring that the law be implemented in a

xAU OEAO OAT OOOAOG OEAO Aii bl EAT AR xEOE OEA OA«
low-income communitA O8BA #T 1 1 EOOAAS O O OCE <A®&dEi AOA EO
allowance value would offset potential adverse impacts to households in the low20

percenti £ OEA OOAOA80O ETATiI A AEOOOEAOOEIT 8 4EEO
checks directedto such households.The alternative of dividends to the public would also

serve as means of distributing value that could offset the negative impact of AB32 on low

income households.

Rebate checks prevent disproportionate impacts on household incomesthout

AT Ei ET AGET ¢ AT 1 00i AOOGS ET AAT OEOGAO O1I AT 1T OAOOA
contributions to GHG emissions. Subsidized prices remove such incentives, thus

contravening a main objective of AB 32. They underminé&e program by distorting the

relative prices of goods and services away from a uniform accounting for the cost of CO

and other GHGmissions.

8. While the Committee supports using allowance value to protect incomes of lamcome
households, it recommends against the additional confertaf allowance value to electricity
consumers (whether directly or indirectly through provision to local distribution companies).

It is often pointed out that the effects of AB 32 are likely to be expressed significantly in the
form of higher electricity prices. While this is correct, the Committee believes that
preventing increases in electricity prices would undercut a main purpose of AB 32: to
provide incentives for reduced electricity consumption (and associated emissions
reductions). We believe hhat it is appropriate to prevent low-income households from
experiencing significant adverse impacts, and that the most effective and environmentally
responsible way to do this is through the direct transfer of allowance value to households
via rebate che&s (as discussed in Recommendation 7 above) rather than through cuts in
electricity rates.

Another concern is that some electricity consumers will face higher price increases than
others as a result of AB 32. This is indeed possible. In particular, samers in Southern
California may experience larger electricity price increases because of the greater
dependence of Southern California utilities, through longerm contacts, on outof-state,
coakfired generation. However, as detailed in Section 5, up how Southern Californians
have tended to enjoy lower electricity prices because codired generation has been an
especially low-cost source of electricity. As a result, electricity prices faced by Southern
California consumers are unlikely to be any Ilgiher than those faced by other consumers
after AB 32.

9. If, contrary to the recommendation in 8 above, the ARB elects to allocate allowance value to the
electricity consumers, this should be phased out within ten years of passage of AB32 and should be
accomplished only through local distribution companies. In this case, ARB and its partner agencies
should provide direction on how funds sent to the LDCs should be used.
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Phase out within ten years of passage of AB32 would ensure that the implicit subsitdy
electricity consumption associated with the allocation was ended by the time
transportation was brought into the program in 2016.

10. The Committee finds little reason to support industry profits with allowance value, except
when this is an indirectresult of efforts to prevent potential leakage.

AB 32 can cause reductions in profits of some industries, and this can be reflected in lower
stock prices. It is sometimes claimed that allowance value should be used to compensate
stockholders for thelosses associated with the reductions in stock prices. The Committee
felt that this argument is problematic, for two reasons. First, to a significant extent, stock
prices already have been affected by the anticipation of AB 32. Many stockholders have
already sold their shares at a loss. Awarding allowance value to affected industries will not
benefit the stockholders that no longer own shares in these industries. Second, it is not
clear that the state should absorb the risk associated with stock purckas by buttressing
stock prices. It seems reasonable to expect individuals that purchase stock to recognize
the potential impacts of future energy or environmental policies. Indeed, the anticipation
of these risks has put downward pressure on stock pricehistorically; this implies that

many current shareholders have benefited by being able to purchase shares in these
industries at relatively low prices.

11. The Committee recommends that ARB devote a significant share of allowance value toward
financing of public and private investment oriented toward achieving emissions reductions,
adaptation, and environmental remediation. The price signal provided by the price of emissions
allowances, along with the complementary policies included within AB 32, iliWhelp achieve the
goals of the legislation. However, as discussed in sections 4 and 5, because of market barriers
there are some important forms of investment and related environmental efforts that will not be
triggered by these two elements.

12. TEA 12"80 OAI AAGET1T AiT1¢c Al OAOT ACEOGA ET OAOOI AT «
should be based on considerations of economic efficien¢gggregate social net return)and
fairness, as well, as considerations of what is specificallgquired under AB 32

As discussed in Section $he criterion of aggregate social net return integrates attention to
environmental effectiveness and cost. It accounts for the external benefits from various
investments as well as the cost of the investments.

13. The Committee ecommends thatCARB have final authority over decisions as to the specific
investments to which allowance value can be devotedAs the primary state agency entrusted with
ensuring California meets its AB 32 reduction target, CARB is in axcellent position to ensure
allowance revenue is invested in accordance with AB 32ased criteria identified below. CARB, in
conjunction with the Investment Advisory Panel described below, would identify investment
options that achieve costeffective reductions that the private market is not capturing. CARB
would direct these funds to state, regional, and local agencies as well as private entities to carry
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out reduction projects. CARB has experience in administering funds, having overseen the Carl
Moyer Memorial Air Quality Standards Attainment Program since 1998. Utilizing an existing
institution like CARB further ensures that the maximum amount of allowance revenue flows back
into the economy, not into the administrative costs of creating an entirglnew state agencsp.

EAAC also recommends CARB establish an independent Investment Advisory Board to provide
CARB with expert input. CARB and the Advisory Board in partnership with other state, regional,
and local agencies, should identify potential irestments that meet the recommended criteria.
CARB should then direct funds to the appropriate agencies to invest the emission reduction
projects. CARB should also solicit proposals from state, regional, and local agencies and private
parties for investment programs. The Advisory Board and CARB should devise a standardized
investment application form that is simple to fill out and that makes the evaluation criteria (see
below) clear to all applicants. A streamlined process will limit waste and will notidadvantage

local agencies and smaller groups with limited staff. CARB and the Advisory Board should evaluate
applications against the criteria below, and pick those that most closely meet the criteria. This
should be done on a rolling basis, as allowaao/alue becomes available CARB and the Advisory
Board should issue a quarterly report describing where the funds are being invested, what agency
is in charge of each emission reduction program, and how each program meets the criteria below.
This will make the process public to engender confidence in the useful investment of allowance
value, and to help future applicants improve their applications.

14. The Committee supports the return of the residual allowance value to individuals either A
throughfE@AA OAAAOAOG j A0 O1 AAO OEA OAAD AT A AEOEAAT Ad
income tax rates.

The Committee did not reach full agreement as to which of these two approaches should be
adopted. As indicated in Section 5, an attraction of the g@and-dividend approach is that it

is relatively transparent and would not require changes to the tax system. Many are
attracted to the fact that it can simultaneously protect incomes of lovincome households
while also benefiting middle-and-upper incomehouseholds. An attraction of tax cuts is

that, by reducing existing tax ratesthey AT AAT A OEA OOAOAS8 O AATTT i1 U O]
efficiently and thereby lead to increases in private income (to low middle- and high-

income individuals) over and above the inreases directly associated with the tax cuts.
Supporters of this option favor its use in conjunction with the direct transfers to low

income households discussed in Recommendation 7 above; this typoonged approach--

the combination of transfers and taxcuts z is seen as a more flexible way tmeet the two
objectives of fairness and economic efficiency.

8 Details here.
9 Details here.
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