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1 Introduction

1.1 Climate Change, AB 32 and Cap and Trade

Addressing climate change is one of the most critical challenges of our time. Human
activities are increasing theamount of carbon dioxide and other greenhouse gases (GHGS) in the
atmosphere. There is now a strong consensus among climate scientists that this chesthe
x1 O1 A8 O Al EithoGAibnifidaint feduliBnA i@ emissions of these gases, future clirte
changes will be considerably more pronounced. Higher concentrations of GHGs are already
leading to increased air and ocean temperatures, which contribute glacial melting andrising sea
levels. Hotter temperatures also are leading to changes in pripitation patterns and disruptions
to the functioning of ecosystems.

Californiais witnessing increased average temperaturesnore extreme hot days, fewer
cold nights, and shifts in the water cycle including snowmelt and rainwater runoff earlier in the
year. As climate change continues, projecteichpactsin Californiainclude more, longer and hotter
heat waves, less water storage in the snow pack, mefeequent droughts, greater damage from
fires, and increases in sea level and coastal erosion.

Spurred bythe threats to the economy, public health, anthe 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 caussclimate change. Onenilestone
wasthe enactment of the California Global Warming Solutions Act of 2006, also known as AB 32.
AB 32set a binding emissions target of 1990 levels by 2020. It also authorized the Air Resources
Board (ARB) to determine the specific policies tamplement in order to achieve that target and to
publish a Scoping Plan detailing those policie$he ARB issued its Scoping Plan in December 2008,
identifying 73 measures.

The3 AT D E1T Qoli€@ids vill biir@ substantial benefits to California, the natia and the
globe by reducing GHG emissions and thereby reducing the extent of climate change. Apart from
these benefits, the question arises whether AB 32 widlenerateoverall costs to the California
economy. Studies reach different conclusions on thisigstion. Some find that AB 32 will raise
#Al E£EI OT EA6O ETATI A OAI ACEOGA O xEAO xI1I O A TAAQO
lead to a slightly lower growth path of state income. However, thestimated impacts on state
income from virtually all studies are small in relation to estimated costs to the California economy
of unconstrained emissions growth @raft 2009 Climate Action Team Repojt! AB 32 produces
substantial net benefits to California once the environmental and health benefits are taken into

14EA AOAAEO ¢mmw #1 EI AGA 1 AGET T 4 A Arposéshiitanfiafenirénhédid OEAO OAT EI
damagerelated] costs to CaliforniansET OEA T OAAO 1T £ OAT O 1 (®@imAt&Aciiok Tehn®)20bam. AT 11 AOO
2.27).
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account. These environmental and health benefits provide the principal motivation for AB 32The
benefits are not included in the cost caldations of many economic models.

Among the policies in the Scoping Plan is a camd-trade program, a program that engages
market forces to achieve desired emissions reductions EAT  EI Bl AT AT OAAdnd-# Al E &l O
trade program would extend to industries accounting for abouB5% of OEA OOAOA SO Al EOOE]
touted attraction of cap and trade is its ability to achieve GHG reductions at very low cost. This
means that whatever the overall impact of AB 32 on state income, the end result will peeater
income than would be the case without cap and trade.

Cap and tradehasthree key components

1 First, the regulatory authority specifies the total quantity of allowances to be distributed in
given periods to participants in the program. Each allowance entitlethe holder to emit a
certain quantity of emissions of a given pollutantIn 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 equivaler#t§CQe). The number of issued allowances can
decline over time; in this case overall emissions decline through time as well.

1 Second, the regulatory authority needs to distribute (put into circulation) the emissions
allowances. The allowances can be gan out through free allocation, by selling them, or
through some combination of the two.

1 The third key component is the provision for trading (or, more generally, the purchase or sale)
of allowances. The opportunities for privateparties tobuy and sell enissions allowances, and
topurchaseAT U AT 11T xAT AAO AOAOEIT T AA AU OEA OOAOGAR 1 EA
achieve emissions reductions at low cost to the overall econom§gmitters will generally
consider their costs of reducing emissions to th&evel required by their current holdings* of
allowances, and compare this with the market price of allowance$:or emitters with
especially highabatement(emissionreduction) costs, the market price will be less than this
cost. In this case, the emitter will benefit by purchasing additional allowances instead of taking
on additional abatement cost.For emitters with especially low abatement costs, the market
price will be greater than this cost.In this case, the emitter benefs by selling some of its
allowances; although this obliges the emitter to reduce emissions even further, the proceeds
from the sale will more than offset the additional abatement costsAllowancetrading thus
results in more of the emissiongeduction being undertaken by facilities that can do it most
cheaply. Buyers and sellers both benefit, yet the trading leads to no change in overall
emissionssince it does not alter the number of allowances in circulation

1.2 Connections with Other U.S. Capand-Trade Programs

4EA 3ATPEITC 01 AT AAlI 1 O AbrdtrddEprofram aAdiiexabAl # Al E ¢
and-trade programs of other jurisdictions participating in the Western Climate Initiative (WCI).
The WCl is a collaboration o$even US states (including California) and four Canadian provinces

2 Some greenhouse gases (GHGs) have a greater climate effect than carbon dioxide)((&r example, methane is about
25 times aspotent (Intergovernmental Panel on Climate Change, 2007, p. 21Z)o treat emissionauniformly, GHGs are
referenced to their carbon dioxide equivalent, C¢2.

® Under AB 32, the number of allowances circulated would decline over time, with the total quantity of permits
available in 2020 approximately 25% less than what will be issuedlLi) ZThis assures evgreater reductions in
emissions over time.

4 The 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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to reduce GHGemissionss ThepA OO1T AO E OOE OA E A Gdnd-tiad2 progha@Bbva] Al O A
the implementing jurisdictions to link, forming a regional program. Linkage involves reciprocal
agreAil AT OO0 O1 AAAADPO Ail1 xATl ARG EOOOAA Au AT T OEAO E
Linkage can reduce the overall cost of meeting an emissions target by increasing the breadth of
reduction opportunities available.
Introducing a federal capand-trade program would have important implications for a
California or Westernregional program. For example, thémerican Clean Energy and Security Act
(2009) would introduce a national capand-trade program and preempt any stater regional cap
and-trade program for six yearsé Even if a federal proposal did not involve preemption, the
emergence of a national cap stilmpact the price of allowances in state programs by influencing
the behavior of firms and consumers throughouthe U.S. A federgdrogram could also affect the
environmental integrity of state programs: with a national cap in place, when one state reduces
emissions it reduces pressure on the national cap and thereby creates room, within the national
cap, for additional emissions from other states. It is impossible to predict the specific nature of
future regional programs, or whether and how a national program Wil emerge. This makes it
important for California to design its own capand-trade program in a way that will promote the
OOAOAGO AT OGEOITT1 AT OAl CcT AT O O1T AAO A OATCA T &£ EOGOC

1.3 Significance of Allowance Allocation

The more allowances that a give facility owns, the less it must reduce emissions to be in
compliance with the program. Firms generally are willing to pay a significant amount to lessen the
extent to which they must reduce emissions, particularly if the capnd-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 later in this report, the total allowance valueluA A O # Al E-@id-@ddee A O AA
program is likely to be several billions of dollars in each year of the program. The total allowance
value is quite different from the economic cost of AB 32. Allowance value remains in the economy
and does not constitutea cost. The economic cost of AB 32 may be a tiny fraction of allowance
value. In fact, the same studies that predithat the economic cost of AB 32 will be negative (that
is, that the policy will raise state income) indicate a substantial allowancealue.”

The ARB needs to make fundamental decisions regarding the allocation of allowances and
allowance value.

The first decisionrelates to themechanisntor initially putting allowances into circulation.
There are two main mechanisms for this distributionfree allocation and auctioning. These are not
preclusive; the ARB could combine the two.

The second decision concerns thimtended recipients and used allowance value. Here the
ARB needs to consider what partiewill receive allowance value, eithern the form of free
allowances or revenue from an allowance auction.

In principle, any entity? consumers, businesses, or public agenciesan obtain allowance
value either by receiving free allowances or receiving revenue from an allowance auction.

SAEA 7#) 80 5838 [ ZohaAChliornia,MarteAzDNe Bidkicd, @régon, Utah and Washington. The
participating Canadian provinces are British Columbia, Manitoba, Ontario and Quebec.

6 In 2009, 10 northeastern states initiated the Regional Greenhouse Gas Initiative, a @ap-trade program aimed at
reducing emissions from the electricity sector.

7 E.g., Scoping PlafCalifornia Air Resources Board, 2008)Appendix G.
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Free allowances can be distributed tacompliance entitiegthe emitters covered under a
cap-and-trade program). However, allowancs can be giverfree to other parties (for example,
groups of consumers) as well These parties could then sell the allowances to thempliance
entities. When allowances are auctioned, the allowance value consists of the proceeds from the
auction. This allowance value can be provided to various parties and serve various purposes.
Thus, the choice between free allocation and auctionirgs a distribution mechanism does not pose
constraints on the individuals, firms or agencies that might receive allowance value.

Some of the purposes to which allowance value can be devoted include: preventing
potential adverse impacts of AB32 to certain parties, financing various investments or other
public expenditures, and directing the value to citizens in the form of financial transfers
i OAEOEAAT AO6 @raloided hédaseRiOElifdrnia taxes.

1.4 Establishment and Role of the Economic and Allocation Advisory
Committee

On May 22, 2009, the ARB and the California Environmental Protection Agency established
the Economic and Allocation Advisory Committee (EAACThe EAAC has two main roleso
provid e input on the evaluation of economic impacts of AB 32 artd offer recommendations
regarding the allocation of allowance valueThese two roles are in keeping with the resolution
indicated by the ARB when it adopted the Scoping Plan, a resolution comrmig the ARB to solicit

OET DOO A&OI I A@PAOOO O AAOGEOA '!'2" 11 EOO AilOET OE
implementing AB 32, including identification of additional models or other ongoing analysis tools _
that could be used in the ongoing economicdnl UOEOhd AO xAll AO O Oi 1 EAE

questions related to the distribution or auction of allowances and the use oévenue8 6

1.5 This Report

4EEO OADPI OO0 AT AOiI AT OO0 OEA %! ! # Gddicukalesttie OAIT AOET ¢
%! | #idi®ys on the nature of the various options for distributing allowance valuelt also
presents the potential attractions and limitations of each option and offers thée! ! # & O
recommendations on which set of options seems best for California.
The EAACrecognized that the specific mechanisms for allowance distributiorand the
particular way that allowance value is usegrepresent just a part of the overall design of a capnd-
trade program. Otherdesign elements include the stringency of the overall caand the range of
sectors and gases covered. In its work, tH®AACconsidered the likely shape of a capnd-trade
program along these other dimensionsas indicated by the Scoping Plan. However, its
recommendations pertain only to theallocation componentof cap and trade

In evaluating alternative allocation options and arriving at its recommendations, theAAC
employed four criteria: fairness, costeffectiveness, environmental effectiveness and simplicity.
These four criteria encapsulate objectives andaquirements throughout AB 32, among thento:

I minimize costs and maximize benefits, including cbenefits and air quality
(838501(h), 838562(b)(4z6), 838570(b)(273));

1 "Ensure that activities undertaken pursuant to the regulations complement, and do
not interfere with, efforts to achieve and maintain federal and state ambient air
guality standards and to reduce toxic air contaminant emissions." 8§38562(b)(4)

1 "Consider costeffectiveness of these regulations.” 838562(b)(5)
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1 " Consider overall societal benefs, including reductions in other air pollutants,
diversification of energy sources, and other benefits to the economy, environment,
and public health." 838562(b)(6),

1 "Design any marketbased compliance mechanism to prevent any increase in the
emissions d toxic air contaminants or criteria air pollutants.” .838570(b)(2);

1 "Maximize additional environmental and economic benefits for California, as
appropriate.838570(b)( 3);

9 achieve maximum technologically feasible and costffective reductions
(838562(a)); O$ AOECT OEA OAcCOI AGEIT T Oh ET Al OAET ¢ Al
allowances where appropriate, in a manner that is equitable, seeks to minimize
costs and maximize the total benefits to California, and encourages early action to
reduce greenhouse gas emissiohsdé | sogpu @¢j AQj pQQn

T OAT OOGOA 11 AEODOI DI-EOIOKI 1T A ORI TEIT ®IABDE A D6 1}l o<o

T 60AxAOA AAOI U OI1 01 6AOU OAADBAOGEI T 06 josoyue

9 OI ETEIi EUA 1 AAEACAG josoyuvoeci AQj wyaqan AT A

T OAEOAAO DPOAT EA AT A DPOEOAOGA EIT OAniésiaddi 6 O1 O
DOl OEAA 1 BDDPT OOO0T EOEAO (8B%5).A1 i 1 01 EOU ET OOEO

In arriving at its recommendations, the EAAC closely considered the existing legal rules
that relate to possible allowance distribution methods and uses of allowance valuelowever, in
forming its recommendations, theEAACdecided to consider broadly what seemed best for the
state, recognizingthe possibility that in some cases the most desirable allocation design mighit
fit within existing rules.

The rest of this report is organized as follows. Section 2 describes and evaluates the main
mechanisms of allowance distribution: namely, the free allocation and auctioning of allowances.
Section 3 considers the magnitude of allowance value that mightselt under cap and trade.

Section 4 introduces some general considerations relevant to evaluating various possible uses of
allowance value, while Section 5 discusses in more detail the rationales for various uses. The
discussion insections 15 provide the factual and conceptual basis for thée! | # & O
recommendations presented in Section 6 along with outlines of the bases for the
recommendations. The Appendix offers further background material and relevant quantitative
information.
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2 Mechanisms for Allowance Distribution

2.1 The Main Alternatives: Free Allocation and Auctioning of
Allowances

In designing a capand-trade program, policy makers need to make important decisions
about how to distribute emissions allowances. One of the most fundamentahigether the state
should give allowances away for free or sell them via auction. The two alternatives are not
mutually exclusive: some allowances can be freely allocated and the rest auctioned. Also, the split
between free allocation and auctioning cantange over time.

Both free allocation and auctioning provide allowance value to various entities. Free
allocation offers this value directly to the recipients. Auctioningffers this value via the revenues
from an allowance auction. These revenuesan ke distributed to industrial or commercial entities,
to households, or to the publidreasury3

This section discusses free allocation and auctioning as mechanisms for allowance
distribution. It describes basic rationales for each approach, indicatepecific forms that each
approach 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 allocationcan be used to distributeallowance value tocompliane entitie® the
parties required to submit allowances. However, free allocation caalsobe employed to provide
allowance value to other parties; these parties can subsequently convert this allowance value into
cash by selling the allowances to the compliee entities. For example, in a capnd-trade program
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 allowances that
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
distribution mechanisms, allowance value can be conferteto serve a number of purposesThe
EAACexaminesthese alternative potential uses of allowance value isections4 and 5.

Although both free allocation and auctioning are alternative mechanisms for distributing
allowance value to almost any potential reipient, the two mechanisms can have different

8t is also possible to employ auctioning subsequent to an initial free allocatiothe state could freely allocate
allowances and allow recipients to sell the allowances into the market through an auction.
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consequences. Awarding allowance value to certain parties might bempler, or face fewer
institutional challenges, under one mechanism than under the other. Also, the choice between the
two approaches can hve implications for the overall economic cost of the capnd-trade program,
andin some circumstancest can influence the extent to which the program achieves its
environmental goals. In the subsections belothe EAACexamines these issues.

2.1.2 Some Generd Considerations

As mentioned, the options for allowance distribution are not simply 10 auctioning or
100% free allocation. Mixed approaches are also possible, with some portion of allowances being
given for free and some auctioned, and that ratio may shift over time.

The relative attractiveness of free allocation or auctioning can depend on whether a
regional or national cap-and-trade program is put into place. As discussed below, the prospect of
emissions leakage can be invoked to justify a certain form of free allocaticend he extent of
emissions leakage depends directly on the presence or absence oégional or national capand-
trade program. Given the uncertainties, it is important for the ARB to develdfexible distribution
strategies so that the reliance orany one form of allowance distribution can easily be changeifl
the regional or national policy environment were to change.

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, providing compensation to regulated entities involves both an
auction and a subsequent recycling of auction revenue to these entities. Besatheauction
process involves two steps, compliance entities might feel that obtaining allowance value through
the recycling of auction revenue carries greater risk than obtaining such value in one step through
the receipt of free allowances. For firmsvith exceptionally limited cash reserves or ability to
borrow in order to finance the purchase of auctioned allowances, receivirfgee allowancesis
much more attractive than receivingauction proceeds after having to purchase allowanceslhe
state couldestablish a revolving fund to assist firms facing a limited cash flow to meet their shert
term obligations.

However, the economic evidencés that in most cases large majority ofthe cost of
allowance purchasewill be passed on to consumers. In such ses 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 compliance period. Also, while free allocation might be relatively
expedient when used to cordr allowance value to compliance entities, it may be more
cumbersome when used to provide allowance value to other entitiedzor example, when free
allocation is used to grant allowance value to entities such as local governments or community
based organrations, or to individuals directly, there is an added transaction cost imposed on these
parties (relative to the case where the parties receive auction proceeda¥ these partiesvould
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subsequently need to sell the allowances to convert them to cas@nesolution to this problem
would be to enable allowance sellers to participate in the auction along with buye?s.

Automatic Adjustment of Value in Line with Compliance Costs

Free allocation has another potential attraction as enechanismfor offering compensation.
The value of allowances given for free would adjust automatically 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 advantagbecause compliance costs tend to be closely
related to allowance prices Thus,when compliance costs rise, the amount of compensatiamill
rise as well On the other hand, such adjustments in value might be a disadvantageen the goal
is to fund purposes not directly linked to the cost of compliance, such as investments in research
and development.

Addressing Emissions Leakage

Introducing an environmental regulation in one jurisdiction can cause production costs
and prices in that jurisdiction toincrease relative tocosts injurisdictions that do not introduce
comparable regulations. This can precipitate a shift in demand away from goods produced in the
implementing jurisdiction toward goods produced elsewhere.As a result, the reduction in
production and emissions in theimplementing jurisdiction is offset by increased production and
emissions elsewhere.The offsetting increase in emissions is calleemissions leakage

A particular form of free allocatiorr output-based updated free allocatiom has the
potential to mitigate emissionsleakage by helping keep prices low for firms within the
implementing jurisdiction and thereby helping those firms maintain a share of the larger market.
Output-based updated allocatio offers firms free allowances as a function of their levels of
production in the current or in a recent time period. As discusseith subsection2.3.2below, it is in
effect a subsidy to production. As a result, it can help-state firms maintain their output levels
and thereby retain market share.

Leakage may be especially of concern for firms with production processes involving
intensive use d carbon-based fuels and with significant market competition fronout-of-state
producers. The carbon intensity of these firms suggests relatively large castreases as a result
of the higher fuel prices brought about by cap and trade, while the trade pasure suggests that as
these firms aim to pass these costsn to consumers, they would lose considerable market share to
out-of-state competitors. Hence considerable leakage would resulhe American Clean Energy
and Security Act refers to industries vith such firms asO A T Aiepdive trade-A @DT OAA O
industries.

However, it may be possible to address leakage througime or another form ofborder
adjustmert?0 oriented to the GHG emissionassociated with imported fuels or goods. One forrs
the O EEARA E OAOAO6 ADPDPOIT AAE OQdhichimpodestifeisand comdlidnéE OAT AT OC
requirement on products consumed in the state regardless of their production locationThis
approach has been examined in a number ahalysesfocusing on avoidingleakage in the
electricity sector. In this sector,the first-deliverer approach would evaluate the emissions
associated with the outof-state generation of electricity, and impose a compliance requirement at
the first point of delivery in California. Theemissions would be covered under cap and trade in the

9 This approach is called a double auction, which enables selleasd buyers to sell or buy allowances.
w4 EA OAOI OAT OAAO AAEOOOI AT 06 EO OI i1 AGEI AO ET OAOPOAOAA AO ORF
term more broadly, so that it also encompassebe first-deliverer approach.
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same manner as emissions from electricity delivered from istate generation.This approach helps
stem leakage by eliminatinghe cost advantage of imported electricity, thereby eliminatinglectric
wEl EOEAOG ET AAT OE @léchic power gortetatdedut bf StatdiThidapphaach @lild
also be applied tocover liquid fuels imported to Californiaby directly accounting for the CQ
embodied in the fuels, and with more difficulty by accourihg for the emissions related to
production. The approach couldwork well in protecting against leakage in the production of
goods used or consumed in California.

Another alternative border adjustment mechanism for addressing leakage islaorder tax.
This would involve a levy on imported fuels or other goods and services at a rate intended to
eliminate the costdisadvantage that California firms might otherwise faceln subsection2.3the
EAACcompares output-based updated free allocation with these alternatives as mechanisrfar
confronting leakage.

I'TA Al AEi AA AOAxAAAE 1 &£ AOAA AT 11T AAOQEIT EO
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 whicthe EAACdiscussesbelow),
the number of allowances a firm receives does not reduce incentives to abamissions 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 bthe number of allowances the firm receives for freét

2.2.2 Rationales for Auctioning

Several capand-trade programs employ aictioning as a method of allowance value
Experience provides several rationales for the use of an auction for the initial distributioaf
emissions allowances.

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 infancyFor instance,
under the Acid Rain Pogram within the 1990 Clean Air Act Amendmentssulfur dioxide emissions
allowanceswere distributed free to historic emitters. However, thke program also employs a small
annual revenueneutral auction with proceeds returned to emitters on a proportionalbasis. The
auction played a valuable role in identifying the marketlearing price in the early years of the
program.12

11 For each ton thata firm reduces its emissionsit 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 allocation of free allowances was more than what it needed). Inhar 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 number of allowances a firm receives for free does affectptsfit. Suppose that the amount of
emissions consistent with equating marginal abatement costs with the market allowance price is X. Then each additional
free allowance that a firm receives reduces costs or adds to revenue either by (a) reducing the niembf 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 reduce its holdings of allowance to the amount just sufficientjtstify
X. Either way, additional allowances allow the firm to retain more revenue.

12 The allocation to emitters is based on their historical heat input (fuel use) multiplied by an emissions rate. Before the
first auction occurred, initial bilateral trades (between two parties) revealed a wide distribution of prices for emissions
allowances, reflecting uncertainty about the cost of emissions reductions among compliance entities and about the
functioning and liquidity of the emerging market. The first aution in April 1993 cleared at a price that was well below
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Transparency

One attraction of auctioning is that ittanmake the assignment of allowance value more
transparent. Uhder other approaches for allocatingemission allowances or other types of valuable
licenses administrative approaches can involve complicated formulas thavbscure the identities
of the true recipients of this value or the magnitude of the value being ditributed. The assignment
of value raised through an auction is likely to be more accessible to observers because it would
involve a direct transfer of dollar value.

Opportunities for Reduced Tax System Costs

Another important attraction of auctioning is that auction revenues can be used to finance
cuts in existing taxesor to avoid future tax increases. This can lower the costs of the tax system
and thereby reduce the overall cost of cap and tradé’he government could use auction revenue
to reduce «isting taxesincome or sales taxes. Although these taxes help finance important
government expenditures, theyare widely believed to inhibit economic efficiency. Economists
estimate that the efficiency improvements from a reduction in preexisting income(labor and
capital) taxes would raise privatesector income by 20100 percent more than the tax reduction
itself. As a result, using auction revenues to lower prexisting taxes on labor and capital can
lower the net cost of a cagand-trade program substntially compared to an approach that
distributes allowances for free(Parry & Oates, 2000; Sanstad & Wolff, 2000; Parry, Williams, &
Goulder, 1999)

Easier Treatment of New Entrants

A system in which all ompliance entities must obtain allowances through an auction 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 exiting entities no longer need to purchase llowances.

Other

Two additional arguments in favor of auctioning are often madeThese arguments 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 such firmswill have to purchase fewer allowances
compared to firms that have not made these investments. In contragtee 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 iactually an argument
against a particular form of freeallocation: namely, freely allocating allowances simply according
to historical emissions levels.Allowances need not be freely allocated on this basiés discussed
below, many existing capand-trade programs with free allocation are designed to avoidewarding
firms that have failed to make earlier investments in cleaner production methods.

most of the previous trades, and the second auction a year later did so again. While some observers doubted the
performance of the auctions at the time, within weeks of the second auction the priéer trades in the market fell to the
level observed in the auction and since then the auction has tracked the market, and vice versa, \ctogely. See
Ellerman et al. 2000 and Holt et al. 2008
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abatement thandoesfree allocation. When allowances are introduced through @ompetitive
auction, the market price of allowances indicates the costs that firms bear, at the margin, to reduce
emissions!3 In contrast, under certain forms of free allocation namely, those with updating of
allocation over time? this may not be the casésee discussion irsubsection2.3.2).

2.3 Alternative Methods of Free Allocation

In fact many types of free allocation are possible. Each variant has attractions and
drawbacks relative tothe others. The EAAGxamines these specific forms of free allocatios in this
subsection.

One may distinguish two main categories of free allocation. Undfxedfree allocation, the
allowances given are not adjusted in response to current or future behavior. Undeontingentor
updatedfree allocation, the allowances dered adjust over time in response to behavior and
market 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 withirthe cap-and-trade
program. Thegrandfathering approach is a spedil case of fixed allocation. Under grandfathering,
the allocation is based on a metric such as the emissions or activity levels of firms or sectors
during a previous baseline period.To betruly fixed, the baseline period mustprecede the date
when the cap-and-trade program and the allocation were anticipated by those eligible to receive
allowances.

An attraction of fixed allocationrelative to updated allocation is that it tends to avoid
unproductive changes in the abatement decisions of firms. A system in which firraier behavior
in order to influence future allocations is likely to lead to additional costs for the program overall
and variousother unintended consequence$4 Fixed free allocation tends to avoid this problem:
firms will recognize that they cannot affect their future allotments by changing their current
behavior, and thus they have no incentive to change behavior to influentteeseallotments. As a
result, a fixedallocation 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 uifaUnder 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 undé¢he U.S. sulfudioxide emissions trading
program, where firms continue to receive allovances even if they close their facilitiesAlso, the
particular case of grandfathered allowances is sometimes viewed as inequitable on the grounds
OEAO EO OOAxAOAOGS OEA 1 AOCAOOOthebsindv©aighed hat kst OE OEA |
allocation leads to unfair windfalls to firms that receive the free allowances. Studies indicate that
windfalls are in fact likely if firms receive very large shares of the caandOOAAA DOI COAI 60O 1

13 This will be the case when the auction is competitiveAn auction is more likely to be competitive when it has a large

number of participants. When there are few participants, some bidders can gain strategic advantages by

misrepresenting their willingness to pay for allowances.

14 For example, the European UhiT 8 O %l EOOET T O 40AAET ¢ 3AEAT A ET Al OAAA AAEDOOI
new sources or sources that retired. These features gave incentives that changed the investment ordering, and in some

cases caused codlred generation to be favored over néural gas. See Ahman et al. (2007), and Ahman and Holmgren

(2006).
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allowances<cites>15 However, if a modest fraction of tke total allowances are awarded free,
windfalls need not occur.

Finally, fixed allocation is sometimes criticized as being unnecessarily rigidkixed
allocation can tie the hands of regulatorssince they may b&inable to respond to unexpected
outcomes inthe market by revisingpreviously pledged allocations of free allowance® In the face
of these criticisms, many existing allowancdrading programs employ some form of updating of
the rules used for the allocation of emissions allowances.

2.3.2 Updated Allocation

Under updated free allocation, regulatorsrevise the allocations in response to economic or
allowance market conditions. The entry and exit of facilities is sometimes treated as the basis for
updating. The closure of a plant could be a basis for forfeiting future allocations, while the
construction of a new plant could trigger a new allocationAlthough this practicemay have
intuitive appeal, it creates inefficiencies becausérms alter their behavior in order to influence
future allocations, thereby distortingmethods and levels of production away from the cost
minimizing outcome1” Nonethelessupdating has two attributes thatmany find appealing. One
attribute that has political appeal is that an uplating free allocation may lead to a smaller change
in the product prices than wouldfixed free allocation (or auctioning). A second is that updating
allocation can help reduceemissionsleakage from the program.

Output-based Updating

A typical approachto updating bases allocations in a future period on the level of
production of a plant in the current period. This approach is usually callesutput-based
updating 8 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 intact® A main insight from recent researcl is that output-based updating
is in effect a production subsidy: firms are rewarded, in théorm of valuable allowances, for each
additional unit of output. The subsidy reduces the variable cost of producticend thereby induces
firms to increase output relative to the level that they would choose under fixed allocation or
allocation via auction The reduced variable costs and higher output also tends t@ep product
prices of these firms from rising as much as they would under other forms of allocatiorirhe

1557 ARO OEA %OOi PAAT 5T EIT80 % EOOEIT O 40AAET ¢ 3AEAI AR 1T 0AO «
Several studies indicate that this led windfall profits of several bilbn euros. See&cites>.

16 This issue was one of the ones identified by the DC Circuit Court when it vacated and subsequently remanded to the

Environmental Protection Agency the Clean Air Interstate Rule because the rule would affect the allocation of SO2

emissions allowancesthaE AA AAAT OAO ET OOAOOOA OOE (North Larolitta @ APA, 2D@BP AT A £AOE

17 Rhman, Burtraw, Kruger, and Zetterberd2007) show that removing allocations to sources that close or granting

allocations to new sources can alter investmerihcentives in a way that increases the profitability of relatively less

efficient (dirtier) sources.

18 An alternative approach would base future allocation on the current emissions of a facility, callethissionsbased

updating. A similar approach isinput-based updatingwhich would base future allocation on the current input of energy

at a facility. It is similar to emissionsbased updating because in the absence of pestmbustion controls to remove C@

from the emissions of a facility, the energy inpuand fuel type will determine its emissions. The obvious criticism of

emissionsbased allocation is that it rewards firms for producing the very thing that the regulation is trying to reduce.

19 When dealing with industries other than electricity, some pr®@ i OAT O AAlI 1 &£ O OOAI OA AAAAAG AO
alternative to physical units of output.

20 SeeJensen and Rasmussen (2000), Fischer (2003), and Fischer and Fox (2007)
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containment of price increases may seem attractive. However, this dampeniafjthe price signal
results in fewer reductions in emissions associated with these producend thus necessitates
greater reductions and higher price increases in other sectoiig order to meet the overall
emissions cap.This induced change in the distribution of abatement efforts leads to higher
economy-wide costs than would apply if the price signal were not dampened.

One possible justification for outputbasedupdating is to addressemissions leakage As
previously mentioned, introducing environmental regulation in one jurisdiction can cause
emissions increases in other jurisdictions that offset the decreases in the original jurisdictiorfhis
will be tend to beimportant in industries in which two conditions hold: they use relatively more
AT AOCU ET DOl AGAOET 1 thgy &ddxpbet untegudtdd canipditoniay AT A
their export or import markets (Qrade exposed) .2t However, energyintensity and trade exposure
do not always imply potential leakage: otkr factors may apply2?

Output-based updating is not the only way to address potential leakagés previously
mentioned in subsection2.2.1,the state can adopt some form of border adjustment to helkeep
the economic field level between California firmsad out-of-state firms,and thereby help avoid
emissionsleakage. Two main options for border adjustment deserve consideration:

1 Afirst-deliverer approach to emissions embodied in imported fuels and produtiader this
approach, the emissions associatedith especially greenhousegasintensive goods
imported into California would be covered underOE A O O AafuiAr&d©®pro§rar®in the
same mannerasemissions generated from instate covered sectors3

1 Border taxes on imported goods-his would involve levies atthe border so that imported
goods face the same change in costs associated with their embodied €Qissions as

goods produced in Californig4 This can be applied in a straightforward manner for liquid

fuels by accounting foimported 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 companiesAn

attra ction of this approach is that it would maintain the price signal reflecting the scarcity

value of CQemissions under the capand-trade program, at least with respect to imported

goods. One should note that identifying the emissions associated with proction of some
goods could be difficult, especially where there is a supply chain that involves many inputs
from various sources.

, AAEACA AAT A1 01 AA AOOI AEAOAA xEOE A@gbi 0008
for California firms that export goods to other states. This could cause these firms to lose market
share in the broader market. As a result, their emissions may decline. At the same time;ofut
state emissions are likely to rise as the oubf-state competitors absorb a larger share ahe

21 Under the American Clean Energy and Security Act, the Administrator of theSUEnvironmental Protection Agency is
responsible for developing a list of industries to be classified as energy intensive and trade exposed. Under this Act,
these industries receive outputbased free allowances in an effort to reduce international emissins leakage.

22 |n a market that imports products, local producers can enjoy a cost advantage due to transportation or other costs. In
these circumstances increasing CGQegulation may raise local costs, but not enough to make imports cheaper than local
production. In this case, local producers will experience lower profits but still maintain their local production as imports
would still be a more expensive source.

% The first deliverer approach has been recommended in the ARB Scoping Plan for regulatifrthe electricity sector. It
would assign responsibility for compliance to the entity that first delivers electricity to the California grid. Hence, it is
intended to treat in-state and outof-state generation sources in a comparable manner.

24 At the international level, a border correction is more likely to be found to violate World Trade Organizatiorules than
updated output-based allocation, according tanost observers. However, the test for California with respect to goods
produced in other states waild be the Commerce Clausestablished by the U.S. Supreme Court.
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market. Hence, there is leakage. This problem can be countered by providing exporters with
output-based free allowances to help them lower their variable costs and maintain market share.

Benchmarking

Benchmarking is an updating approach based on specific engineering or technological
criteria. It aims to encourage bespractice emissions rates for given entities. Benchmarking can
be used within an outputbased allocation approach to address differenseamong industries,
technologies or fuels.Under the benchmarkingapproach, the regulator establishes a baseline
emissions rate for an industry (e.g., cement) or process (e.g., cliatd electricity generation) and
awards allowances to all facilities lOEAO E1 AOOOOU AAAI OAEI] ¢ Oi OEA
their output.2> The joint California Public Utilities CommissionCPUC)nd California Energy
Commission(CEC)recommended a form of benchmarking in supporting a different rate for
output-based allacation for coatfired and gasfired power plants (California Public Utilities
Commissions, 2008.26

Simulation research indicates that benchmarking may not be as effective at mitigating
leakage in electricity generation in California as outpubasedupdating2? This results because
emission rates for electricity generation from outside the state are greater than for generation
inside the state. Differentiating the allocation among sources according to fuel use reduces the
allowance-based advantage tonaintain generation inside the state

2.4 Alternative Auction Designs

Many types of auctions are in use today; they can be tailored to match the circumstances of
specific goods or the needs of sellers and buyerén 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, 2002.2° Therefore, the selection of an auction design
for a capand-trade program should be based on attributeof an allowance market. Among the
most important aspects of this context is recognition that the auction will distribute not just a
single item (as in an art auction) but multiple items (allowances)In addition, the allowances are
identical goods(eachemissions allowance with a common vintage is of equal value

2.4.1 Criteria for Choosing among Auction Designs

25 Sometimes the benchmarking approach resembles an intensity (performance) standard whereby chasge 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 sectors not subject to a benchmarking allocation would be
required to achieve emissions reductions at a level that balances with the cap.

% The joint decision recommended that if ARB does not eliminate allocation to deliverers by 2016, then the
allocation should move to pure outpidtased allocation by 2020.

27 SeeBushnel and Chen (2009)

28 This result is mitigated somewhat by existing state legislatioPerata, 2006 that prohibits new long-term contracts
for electricity supply from uncontrolled coal-fired power plants. Hence, the net effect of differentiating by fuel would be
to account for existing powerpurchase agreements with coafired power plants, rather thanto provide an incentive for
new investment.

29 There is an expansive economic literature applying analytical, empirical and experimental methods that can inform
the design of an auction. In addition to collective experience with auctions generally, ovéetlast 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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Several considerations are relevant to the choice of auction design. First, it is important to
consider theadministrative costs for the state andransaction costs for the bidders. Seconthe
auction shouldbe transparent and easily understood by participants, including compliance entities
with no prior involvement with auctions. Third, the auction should not be susceptible to attempts
to manipulate the auction price @lthough there is no empirical evidence for manipulation in
previous allowance auctiond. Fourth, the A O A O BelsigndsOch as inclusion of a reserve price)
may help minimize price volatility in the auction and the secondary markie Fifth, the design
should becompatible with existing electricity and energy markets.

Another relevant consideration is the ability to minimize uncertainty. As described above,
the values are common to all who purchase themAnyone who buys an allowane could resell it at
the market price in a secondary market.There is initial uncertainty as to what the value of an
Al 11T xAT AA xEI1 AOAT OOAT 1 U AAh xEEAE EO OEA POAATI
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 AOOOA samk authdksthévk assefiedl that O the 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 desige? However, there is no empirical literature
that finds that a multi-round auction actually does better than a sealelid auction in avoiding the
winner & curse, and multiround auctions may raise the possibility for collusion in the auctioat

2.4.2 The Alternatives

There are four generaluction designchoices that determine how the clearing price is
determined and the aucton outcome is achieved.These four choices are definetdy two main
features. One choice is between a single round (sealed bid) or multiple rour{dhulti -round)
auction wherein participants can revise their bids.Multi-round auctions are sometimes called
clockauctions because the bid price moves up or down like the hands on a clock until supply
equals demand.The second choice is whether bidders pay the amount they individually bid, called
A OAEOAOQEI ET AOET ¢ POEAAG AOOEIAROIT (OEA A8 AEAAA

One can find examples of each type of auction in practic&.uniform price, sealed bid
auction is used in theRegional Greenhouse Gas Initiativeap-and-trade program that regulates
CQ emissions in ten northeastern states Nearly 90% 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 ProgramA uniform price multi -round auction was used by
the State of Virginia to auction its emissions allowancea the NO, Budget Trading Program inthe
eastern U.SA discriminatory price multi-round auction is used by the Federal Communications
Commissionto distribute licenses for broadcast rights.

Among these types, the uniform price, sealed bid auction is the simplest design and the
easiest to understand.lt is easy to develop a bidding strategy for this design and the operations
and outcome of the audbn are transparent to participants and observers.t also conveys a sense
of transparency about the overall operation of the marketThis makes it an accessible auction
institution for participants, non-experts and the public. These attributes can be ¥pected to help

30 The intuition is that when bidders are allowed to adjust their estimates of adwance values in response to the bidding
AAEAOGET O T £ 1 OEAOORh OEAU EAOA 1 AOO AAAO T &£ OEA xETTAO8O AOOC
that the auction price more closely resembles the true market valugMilgrom, 1989).

31 The intuition is that a multi-round platform gives participants a better chance to coordinate bidéBurtraw, Goeree,

Holt, Myers, Palmer, & Shobe, 2009
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build public trust in the allowance market. In the absence of other compelling arguments, the
uniform price, sealed bid auction typeseemsa reasonable choice.

One other important aspect of how the auction will function concerns the role of sellers
other than the government. A double (two-sided) auction provides for buyersand sellers to bid
into the auction. The Acid Rain Progranauction includes this feature This could be especially
valuable if the state were to distribute allowances for free to local governments, 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)

Allowancevintages to be auctiomd (e.g. current year and/or future year vintages)
Use of a reserve price (a minimum price in the auction)

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

Eligibility rules and financial prequalification

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

Market monitoring and oversight (to ensure againsauction manipulation)
Disclosure of beneficial interests by bidders

Limitations on acquisition by single parties

Information from the auction to be revealed to the public

There is ample experience to draw on for choosing the design of these featurd&is.addition
to a voluminous literature and the onthe-ground experience in other jurisdictions, various
authors have recommended the use of laboratory experiments t®tress tesbthe auction design to
examine its performance according to criteria that are identified as importantin a laboratory
setting, often the unexpected will occurWith a modest rewad, participants can be motivated to
search earnestly for ways to profit by taking advantage of the auction design, and they are likely to
identify vulnerabilities in the design if there are any.Second, conducting laboratory experiments
forces the preci® definition of many features of the auction and related rulesThis will help the
agency finalize its plan for the operation of the auction.

Finally, in all previous emissions allowance auctions ithe U.S., a thireparty vendor has
successfully run audons on behalf of federal or state agencies at low costhis is a sound
approach for the state to consider.The state could run aidding process to select a vendor to
managethe auction.

= =4 =4 =4 =4

= =4 =4 =
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3 Total Allowance Value

3.1 General Issues

3.1.1 Significance of Total Allowance Value and Its Changes through Time

It is important to assess the likely magnitude of total allowance valuasthis influences
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 advisableAs indicated below,
total allowance value is likely to increase over time. This suggests an emphasis on higher priority
uses in the shorter term, with additional, lowerpriorit y uses over the longer term.

3.1.2 What Determines Allowance Value?

Figure 1 offersaOOUl EUAA OADPOAOAT OAQGETT 1T &£ #Al EAI Ol EAG
emissions. This is a marginal abatement cogtMAC) curve. It represents the change in abatement
costsassociated with each additional unit reduction in emissions. Marginal abatement costs
increase as emissions are reducedihe vertical line (g1) is the aggregate emissions cap. The
aggregate value of allowances is determined by the quantity of emissiotigat are enabled &) and
the price of allowances f), where the latter depends on the marginal costs of abatement at the
emissions quantitye.
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Figure 1helps identify the information needed to estimate the allowance value that would
become availdle by introducing aprice on CQ. In particular, one would need estimates of the
marginal costs of abatement associated with the cagnd-trade ® O1 C €xAd fdr particular years.
This would give the price of allowances in each yeaOnewould then apply this price to the level
I £ OO0 AetiBsivGs ) éxpected each year to obtain total allowance value.

As indicated in the figure, allowance value idhe product of two factors, the quantity of
emissions allowances introducedn the system and their price.The allowance quantity is a policy
AET EAA OAPOAOGAT OET ¢ OEA OOAOGAGO Aiii EOI AT O OI
schedule. The allowvance price depends on the emissions target and the cost (at the margin) of
reducing emissions from their businessas-usual level to achieve that targetAs discussed below,
for the first couple decades of a program in California the value of emissiondoabances (the
rectangle in the figure) can be expected to increase in real terms as the overall cap becomes more
stringent.

The marginal cost of reducing emissions or, equivatly, the allowance price, is influenced
by a range of factors, including the dggn of the emissions market.The subsection 3.2 describes
factors that influence the marginal cost of achieving emissions reductions in the short run and in
the long run. The discussion includes attention to policy variables that have a strong bearing o
the cost of emissions reductions.The EAAQuses 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 diredb various purposes.

3.2 Factors Determining Abatement Costs

3.2.1 Technological and Behavioral Factors

The marginal costs of reducing (or abating) emissions depend on technological, behavioral,
and policy-related factors. Compliance entities and consumers aligely to make a variety of
adjustments to reduce emissions. The marginal abatement costs depend on the ease with which
these adjustments can be made.
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FuelSubstitution and Opportunities for Process Change

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

Considerin particular the incentives for fuel substitution among fossilfired power plants.
With a price of zero on C@emissions, coal plants have lower marginal costs than natural gas
plants, but as the price on Cfncreases, the marginal cost for coal increases faster than for natural
gas because coal has roughly twice themissions per kilowatt-hour of generation.

Table IE1 | OOOOAOAO OEADOEAIADD D RAIZE ORIODIAG #1 OAOI O 1
British thermal units of fuel input at a plant) at which substitution of natural gadired generation
for coal-fired generation at existing plants would occug? For example, if natural gas werd¢rading
at $5 per 10,000 million British thermal units (mmBTU) arml coal were trading for $2.25 per
mmBTU, an allowance price of $49 would equate the marginal cost of coal and natural gas
generation. In other words, the allowance price would have to be $4Before there would be an
important reduction in emissions achieved through fuel switching in the short run in the electricity
sector.

Reduced Output

Another way to reduce emissions is to reduce the output of the good being produced.
Pricing GHGswill increase the prices consumers pay for greenhousgasintensive products.
These higher prices will elicit a reduction in the quantity demanded for these products, leading to
a reduction in greenhouse gas emissions.

The extentof output reduction will vary with time. In the short run, for electricity
consumers, these redctions represent 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 hio
water heater temperatures. Behavioral changes that reduce gasoline demand include reductions
in vehicle miles traveled through carpooling, trip collection, and better engine and tire
maintenance.

If greenhouse gas reductions only came from demand reduehs in the short run,
allowance prices would be high.For example, allowance prices would have to be roughly $115 per
ton of CQeto reduce electricity consumption, and thus greenhouse gas emissions from the
electricity sector, by 15%. Even higher alowance prices would be required to reduce gasoline and
natural gas consumption by 15963

What portfolio of responsesis likely to occur in the short run? The EAAQonducts a simple
back-of-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 abughly $70 is required to achieve a 15% reductionm GHGsn
the short run, before capital adjustments can occur.

32 The example pertains to plants operating at heat rates of 11.1 and 1¥@ coal and natural gas plantsiespectively.
These represent the average heat rates for coal and natural gas plants within the western region.

33 Dahl (1993) summarizes the shortrun elasticities for a variety of energyintensive products, reflecting the percentage
reduction in demand for a one percent increase in price. Dahl finds that the elasticity for electricity and natural gas is
roughly 0.20, while theelasticity for gasoline is 0.26
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Capital adjustments that lead to larger reductions in output in response to increased prices
may begin quickly Over the mediumterm of 2to 10 years,consumershave the ability to identify
and use substitutes.Consumer adjustments might include replacing inefficient air conditioners,
hot water heaters or automobiles.

Developing New Technologies

Over the long term capital adjustments can occur in theelectricity supply technology and
other production activities. Pricing GHG emissions introduces incentivesr firms to invest more
in research and development in GHG reducing technologiesbsent a price on emissions, advances
in GHGreducing technolofe A0 1 OO OAT U 11 -feéuBingadvédhdedthaFdls@o 1 ££ A
reduce GHGs For example, automobile firms have an mcentive to invest in energy efficiency
because consumers value fuel efficiencylhese advances also reduce GHG emissions, but without
pricing GHGs, firms and consumers have too little of an incentive to invest in energy efficiency.
This suggests that rates of technological progress are likely to increase under a apl-trade
program.34 Also, over the longefterm, demand side improvements such as improved building
shells and changes in land use patterns are likely to emerg€hese changes are expected to
achieve greater emissions reductionst a given C@price, and to help bring down the price.

Table 1

Allowance Prices at Which Utilities Can Switch from Coal to Natural Gas

Natural Gas Price ($mmBTUs)
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3.4 Policy Factors That Influence Allowance Prices

The most substantial factor affecting the allowance price is the stringency of the cap.
However,other policy factors also can influence the allowance price, either by altering production
incentives or by establishing links in abatement costs across regions or across timehe EAAC
discussesthese factors here.

% A number of papers find evidence that higher energy prices lead to greater rates of technological
change. For example, Newell, Jaffe and Stavins (1999) find that higher electricity prices increase the rate
of technological change in the energy efficiency for air conditioners. Using patent counts as a proxy for
technological change, Popp (2002) finds these effects in a broader context. See Popp, Newell and Jaffe
(2009) for a review of the literature.
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Free Allocation with OutpuiBased Updating

As discussedn Section 2, theway that emissions allowances are initially distributed is a
key policy variable that can have an important effect on the price of allowancek particular,
output-based updated free allocation tends to increase the allowaa price compared to fixed free
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 withLarger CQ Markets

There is a significantlikelihood that a California capand-trade program will be connected
in some way with a broader, regional market or with other established GHG allowance markets.
I'TA T &£ #Al EAl Ol E A dvith otfedjiriSdicions@$ padt ddtheBestédriClimat& T E
Initiative . ) £ # Al rofilar®ib lBlded vith other systems, the price of allowancewiill reflect
marginal abatement costs not only in California but in the entire systeni.inking various systems
introduces more opportunities to exploit especially low-cost abatement opportunities through
trades in allowances across regions.

Availability (and Price of CQ Offsets

In many CQ markets, firms have the option to comply with the cap through the purchase
I £ AAOAT T O £EOAOOG6 AOT T ET AOOO@AAde pragra® ACET T O AA
Usually this involves paying firms to take actions that reduce carbon emissions frotineir
activities, or sequester C@from the atmosphere. The exact cost and availability of offsets will
I AOCAT U AAPAT A OpPi1T OEA AOEOAOEA AOOAARHeEOEAA &I O
stringency of the certification process for offsets, theiultimate 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 bound @ the allowance price.If the cost of direct mitigation rises
above the cost of offsets, firms will utilize the offsets as their compliance strateglf.the amount of
offsets allowed for compliance is limitel, and this limit is binding, then offset price would no
longer establish an upper bound on allowance pricesThe! 2 " $c@ping Plan proposes an offset
guantity limit of no more than 49% of emissiongeductions.

Banking and Borrowing Provisions

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

These proviions give firms more options as to the number of allowances they will use in

any given period of time. As a result, the provisiorismpact the time profile of allowance prices.
The prices in any given year will still reflect the marginal cost of emissi@reduction in each

35 For similar reasors, emissionshased(as opposed to outputbased)updated free allocation also leads to higher
allowance prices.
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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#. These provisions can be expected to alter the
time profile of allowance prices. Increased stringency of the ovelatap on emissions could imply
a rising allowance price through time. Provisions for the banking of allowancesin reduce the
rate of increase in allowance prices, relative to the situation in which there are no such
provisions.3?

The Scoping Plarallows for unlimited banking and implicitly allows for borrowing within a
three-UAAO OAT I Bl EHawedeA soBdiddriadt 8odisiderations could limit the use of
banking. A firm that chooses to bank a California allowance will have to consider thessibility
that a California program may not exist in 2020, or may look very differentin particular, the
prospect of federal legislation preA Il BOET ¢ # Al EZAI Ol EA6O AI EOOEITO 1 AO
next decade could limit the expected future valuef California allowances3

Impacts of Complementary Policies

Under AB 32, allowance trading is only one element of a broad set of policies aimed at
reducing CQ emissions To the extent that mandated options would have been chosen under the
allowance trading system even without the mandate, they will not impact the allowance price.
However, if somemandatedoptions have a marginal cost greater than the allowance price, they
would not have been prompted by the cafand-trade program. In this case, the madated option
will reduce the amount of emissions reduction that has to be achieved by other mechanisms that
are selected by the market, and hence they will lower the allowance price.

Leakage

Another important factor to consider in predicting an allowane price is the extent to
xEEAE OAIT [ bl EAT AA6 xmibsionsldakagd ahdeAdadmi Activiyidoutéde E
the state. When leakage stems from increased consumption of imported fuels or goods, there is
lessproduction by California-based firms Thisimplies a lower demandby firms for emissions
allowances which in turn implies lower allowance prices. Semming this leakagetherefore tends
to put upward pressure on allowance prices. While thisnpact on allowance prices might seem
unfortunate, it is not a compelling reason to ignore leakage. Addressing leakage is crucial to
AAEEAOGET ¢C ' 0¢d80 AT OGEOITI AT OA1 Ci Al O8

36 |If markets are competitive and banking and/or borrowing is allowed and utilized, then the value of an emissions
allowance is expected to incrase at the same rate over time as the opportunity cost of capital to the private sectdf .t
were to differ from that rate, for example if allowance prices grew faster than this rate, then investors would take money
out of other investments and buy allevances causing the price of allowances to adjust accordingly.

37 If firms expect future allowance prices to be very high, they may wish to bank some current allowances so that they
can sell the allowances at a high price in the future, or avoid the needgarchase as many higkpriced allowances at that
time. This reduces quantity supplied for trades in the near term, and increases the supply in the long term. In turn, this
flattens the time profile by raising nearterm allowance prices and lowering longefterm prices.

38 Although there are provisions in the currently proposed federal bills that would compensate firms for the value of
banked state allowances, these provisions are ambiguous.
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3.5 Range of Allowance Prices and Values

3.5.1 Allowance Price Range
Nature of Uncertainties

Thus, a large number of factors influence the allowance pric&he technological and
behavioral factors include the ease of substitution by firms to lowbHG methods of production, the
extent to which consumers shift to lowGHG products in response to chaes in relative prices, and
the pace of technological progress. A number of policy factors also appRheseinclude the
stringency of the overall capand the nature of complementary policies.Other important policy
factors include extent of autput-based updated free allocation)inkages with other markets, CO2
offsets, provisions for allowance banking and borrowing, and leakage.

Given the uncertainties about the nature of these factors, it is impossible to predict with
precision the time profile of allowance prices. The best one can do is to estimate timsofiles
based on reasonable estimates of technological opportunities and behavioral responses under
various plausible policy scenarios.Several studies have reported an estimated allowance prider
compliance with a capand-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 allogan. This brief summary describes
several recent studies.

Estimates from Recent Studies

4EA 12" 60 3CuifonEAiCResblrdes Board, 2008provides a comprehensive
approach for reducing state GHG emissions to the targetwel defined in AB 32.The ScopingPlan
proposes a capand-trade program, coordinated with the WClprogram, along with a broad set of
complementary policies,such as a 33% enewable portfolio standard RPS, designedto reduce
emissions from specific sourcesUsing theE-DRAMmodel, the ARB estimated the economic
impacts of the Scoping Plan as a whol&his model does not include allowance banking arffsets.
For the cg-and-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
policies are expected to cost much more than this in order to achieve their emisa reductions. In
fact, the 33% RPS is estimated to have a cost of $133 (2007 dollars) per metric tdmis analysis
did not incorporate a link to the WCI partner jurisdictions.

The WClanalysis(Western Climate Initiative, 2008)was performed using the
ENERGY2020 model and covered eight of the 11 Wi2lrtner jurisdictions. All of the cases
examined include allavance banking and some complementary policies, but they also include
different scopes of coverage, treatments of offsets, and energy pricés.these different cases, the
allowance price in 2020 varies from $18 to $71 (2007 dollars) per metric tonThe narrower scope
of coverage significantly increases the allowance pricas does prohibiting the use of offsetsThe
W(CI analysis is currently being updated to incorporate all 11 partner jurisdictions and updated
assumptions regarding economic growth, complementary policies and other factors.

The Electric Power Research Ingute study (Electric Power Research Institute, 2007,)
prepared with Charles River Associatesisedthe MRN-NEEM model to analyze several different
policies and targets for emission reductions, none of which allowefdr banking of allowances or
the use of offsets.All of these policies achieved the target of reducingmissions to 1990 levels by
2020, but the reduction path following this date varies from no additional reductions to 80%
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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 lev&his
scenario also resulted in an allowance price of about $60 (2007 dollars) per metric ton, but it did
not achieve the same emission reductionsThe documentation for this study does not specify if the
model included complementary policies or if a link tahe larger WCI region was considered.

David Roland( T 1 O 08 O(Clinaté Actib® Fe@m Economics Subgroup, 200tsed the
Berkeley Energy and ResourceBEAR model to examine a wide range of policies to achieve the
necessary emission reductions by 2020All of the casesnodeled prohibit allowancebanking and
the use of offsets, but they do include all of the complementary policies proposed ARB The
cases differbased on the effectiveness of these complementary policies, the sectors covered by the
cap-and-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 202arying from $8 to $213
(2007 dollars) per metric ton. A more narrow scope of coverage and less effective complementary
policies both increase the allowance price, while efficiency innovation reduces the pric&he
documentation for this study does notspecify if the model included a link to the larger WCI region.

Researchers at Resources for the Future 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 (Palmer, Burtraw, & Paul, 2009)To do this, they estimated the expected
contribution from the electricity sector within an economy-wide cap-and-trade policy, which is an
emission reduction of 30% from the baseline in 2020They modeled policies for both California
and the larger WCI, and allocated allowances through both an auction and electricity local
distribution companies. This model assumed no allowance banking or offsets, but it did include a
20% RPS in California and firsteliverer compliance for imported electricity. These different
scenarios yielded an allowance price of $21 to $127 (2007 dollars) per metric ton in 2020.

Table 2summarizes these studies and the scenaridbey modeled, including information
on different model assumptions and the allowance prices in 2020These studies indicate that
allowance values in 2020 could extend over a wide range, depending on critideatures of the
program design.
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Table 2

Estimated Allowance Prices from Various Models under Different Policy Scenarios

Author Additional Allowance Price
Region Scenario Policies in 20201
CARB (EDRAM .
) . Vehicle standards,
o Scoping Plan 20% RPS, etc. $10
California
WCI (Energy 2020)
WClI Stationary Sources me]rlte? artr)10ukr_1t of $71
. offsets, banking
WCI EconomyW!de | | allowed, current $24
WCI Economywide - High Energy Prices RPSs $18
WCI Economywide - Low EnergyPrices $56
WCI Economywide - High Natural Gas $20
Prices
WCI Economywide - No Offsets No offsets $63
Electric Power Research InstitufdIRNNEEM)
. . o . No offsets, no
California Binding Reductiong banking $60 - $103
California Safety Valve Safety valve $60
RolandHolst (BEAR)
California  Economy-wides ’\flfo bank'””%';:gB $23-$214
California 20% Capand zTrades © Sep;[sii;es $23-$179
California 20% with Efficiency Innovations $8-$161
Palmer et al. (Haiku electricity sector only])
California  Auction off Ze?% F\:)Pbs’nnk(')n $58
. . sets, no banking,
California LDC Allocation first -deliverer $127
WCI Auction Comp“ance $21
WCI LDC Allocation $26
Notes:

1 All prices are in2007%/metric ton COe. CARB antMRN/NEEMdo not specify year for dollars, so

we assume their dollars are for the year preceding the year in which the study was released

2007% for CARB and 2006%$ for CRA.

2 Multiple scenarios that meet the goal of 1990@evel emissions in 2020 but vary for 20262050
(no reduction from 1990 emissionsto 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 the effectiveness of complementary policies.

6 Sectors covered by the cajand-trade policy vary.
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7 Emissions targets for the electricity sector derived from the assumed contribution of the
electricity sector within an economywide policy, assuming a linear emission path to 2020,
where emissions are 30% below the2020 baseline (64 million short tons in 2020).

In a memo to the EAAC, the Cal/EPA atite ARB EAAC Policy Team summarized the
assumptions and allowance prices of several stlies by saying:

QAll the studies . . . include numerous assumptions about program design,
fuel prices, economic growth, complementary policies, technologies, and
other factors. . . Nevertheless, despite the differences in approaches and
assumptions used irthe studies, the review of allowance price estimates
shows that allowance prices are most often estimated to be in the range of
roughly $20 to $60 per metric ton of emissions in 202@.

Although the studies examined herdave a larger range of prices, $&t$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 policBased on the studies
summarized here, it appears allowance prices othe lower end of the range are due to the use of
complementary policies to assist a caqand-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 am the method of allowance allocation also have an impact on the allowance
price.

3.5.2 Allowance Value Range

As mentioned, the allowance value created under the cagnd-trade program ultimately
hinges on two numbers, the quantity of emissions allowances introduced under the cap and the
price of allowances. Table 3 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: 20122014 and 201572020. The sources covered in the first compliance period
start at their projected emission level in 2012 and follow a linear eligsion trajectory so as to meet
their expected contribution to the emission target in 2020.Beginning 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 theeduction target in 2020.

The expected range of allowance prices is based on the analysis of the Cal/EPAtaed
ARB EAAC Policy Team théinds a plausible range of allowance prices of $20 to $60 (2007
dollars) per metric ton in 2020. As an example, whie the example budget is combined with an
assumed allowance price of $35 (2007 dollars) per metric ton in 2020, 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).

It is important to recognize that the allowancevalue associated with AB 32 is very different
from AB 32& cost to the economy. Allowance value does not leave the economy: it remains in the
economy either as freely offered (though valuable) allowances or as proceedsiinan auction of
allowances. It is not an economic cost. The net economic impact (positive or negative) of AB 32
depends on other factors: a principal factor is the extent to which thprogram causes improved or
worsened productivity in the way goods andservices are produced and consumed in the state.
Estimates for the increase or decrease in personal income in 2020 are generally less than 1%,
(Climate Action Team Economics Subgroup, 2007; California Air Resources Bo2@)8), though
one report found a decrease of up to 1.6%Electric Power Research Institute, 2007) The same
studies that predict that AB 32 will raise state income also indicate substantial allowance value.
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reviewed previously indicate that inclusion of complementary policies, offsets, allowandsnking,
and a link to WCI states and provinces, as well as allocating allowances through auction rather

As stated prevously, the allowance price will be highly dependent on severglolicy
factors, so the allowance value will also be dependent on these factofBhe studiesthe EAAC

than to local distribution companies, all appear to yield lower allowance pricesConsequently,

these factors will lead to allowance values closer tine lower end of the range shown inrable 3.

Table 3
Needs ditle
Example Illustrative 2020 Allowance Pricesand Total Value of Allowances

Bud $20.00 $35.00 $45.00 $60.00

get

MMTC

Year 02¢) Price giony  Value sy | Price gion  Value mins) | Price gn  Value mig | Price gon Value mivs

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: lllustrative California cap-and-trade program emission allowance budget in millions of metric tons of carbon dioxide equivalent
(MM TCOze).

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

Prepared by Cal/EPA and the ARB EAAC Policy Team (October 20, 2009).

Values are in 2007 dollars.
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4 Making Use of Allowance Value: General Considerations

4.1 The Alternatives

Section 2 contrasted the two main mechanisms for distributing allowance value: free
allocation and auctioning. This section and the one following it concentrate on the alternative
purposes to which allowance value can be directedlhis sectiondistinguishesfour general ways
to useallowance value.The first two can be characterized asvays tospend allowance value while
the second two can beiewed asways of returning value to California citizens.

4.1.1 Prevention of Adverse Impacts

Allowance value can be employed to prevent adverse impacts that might otherwise occur
to various parties as a result of the implementation oAB 32.This report focuses on methods for
distributing and employing allowance value from a cagand-trade program. However, in
considering how to allowance value might be used to prevent adverse impacts, it takes account of
impacts that derive not only from the capand-trade component of AB 32 but from the overall AB
32 effort.

Climate policy will benefit individuals and businesses in many ways, especially by
preventing serious environmental damages. At the same time, such policy could potentially place
burdens on somehouseholds AB 32 is likely to raisduel and energyprices, and these price
increases will be eflected in higher prices of consumer goods. The higher prices can be especially
burdensome to lowincome households, for which purchases of energytensive goods and
services represent an especially large share of the household budget. Climate polisp @an
negatively impact businesses, particularly businesses whose products are highly enermensive
andthat have difficulty passing cosincreases on to customersThe impacts on business costs and
profits can prompt changes in employment. While ainate policy yields new types of jobs and new
opportunities for employment, it may cause distress by displacing some workers. AB 32 is likely to
change the geographical pattern aémissions of greenhouse gaseand local pollutants. Some have
suggested that the initiative could in fact lead to an increase in emissions in certain area$o the
extent that this in fact happens, allowance value could be used to address adverse impacts on
communities where such increases occur.

Considerations of fairness motrate prevention of adverse impacts. In addition, providing
allowance value to energy intensivetrade-exposed industry would serve to reduce leakage.

4.1.2 Financing Investments and Other Public Expenditures
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Allowance value can be used to finance governmenxgenditures of various kinds. It can
be used to help industry make adjustments to adopt cleaner production processes or to support
private efforts to invent new technologies that involve lower emissions. It can also be used to
finance other types of investment, including investments in educatiorand job training, or in
various community development projects.It can be used to finance expenditures dedicated to
planning to reduce regional emissions, tenvironmental remediation, and to biological carbon
sequestration. In addition, it can be used to finance adaptation projects, that is, projects to plan for
and adapt to climate changé?

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 reasons, fairness
considerations also support the use of allowance value to finance adaptation projects, or to
remediate environmental problems in disadvantaged communities. Cosffectiveness
considerations may apply as well Allowance valuecan be used to promote public efforts to
overcome market barriers to the development of coseffective new technologies.

4.1.3 Dividends to the Public

'TT OEAO DI OAT OEAT OO0A T &£ Al1T1TxAT AR OA1I OA EO OI
related to the publicd O EAOET ¢ COAT OAA AEEOI O QGdisposabseEr@desnf O | AE
the atmosphere through their emissions.Support for this use of allowance value stems from the
idea that theclimate-regulating services of theatmosphereare a common properly resource If
the general public is viewed as having ownership of these climategulating services, then it
might seem appropriate that the allowance value that stems from allowing emitters to have access
to these services should flow back to the generaublic.4! In effect, this alternative corresponds to
having emitters 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
compensate hoseholds for adverse impacts of climate policyHowever, 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 goodagas).

41.4 Tax Rate Reduction

Allowance value can be used to finance reductions aurrent taxes orprevent future tax
increases) 41 OEA Ag@OAT O OEAO #Al EZAI OTEA5O OOAAOOOU OAA
allowances, the state will not need to rgl as much on other taxes (such as income and 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, sawj and investment. The
inefficiency is expressed by the fact that the reduction in privatsector income from these taxes
exceeds the amount of revenue that they bring in. By lowering the rates of existing taxas
preventing increases in future taxes@ulifornia would enjoy an efficiency gain: the increase in

40 Climate change poses both immediate and lorigrm threats to California communities, natural resources and
economic sectors. These changes can already be seen in the increased mageitud frequency of events including heat
waves, droughts and floods, increases in coastal sea levels and land erosion, declines in drinking and irrigation water
supply and quality, increases in the severity and frequency of wildfires, loss of biodiversitgnd impacts to other state
natural resources.

41 Allowance value can also be conferred to the general public through income tax reductions, as discussed below.
However, the benefits of an income tax reduction do not accrue equally per capita.
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income to the private sector would exceed the avoided tax payment¥his reasoning is explained
in more detail in Section 5.4.

4.2 Legal Issues

This subsection presens some important legal rules that bear on allowance distribution
methods and allowance value allocationTheserules provide important context for the
#1 1 1T EOOAAS O OA MoweverAds dentdiel in e introduction, the existing rules do
notnecesA OET U AT T O 0O A Erécontrienllatignt. in britvidgehits te€é@mmendations,
the Committee decided to consider broadly what seemed best for the state, recognizihe
possibility that in some cases the most desirable allocation design mighot fit within existing

rules.

Figure 2 illustrates three alternative general scenarios for the use of allowance value and
the legal issues surroundinghem. In the first scenario, he allowance valueis collected by the
state (through an auction or other means) and subsequently disbursed to tlgeneralfund. This
maximizes the ways that allowance value can be used. In tisenario, existing constitutional
requirements (e.g., the Proposition 98Unding guarantee for education) would divert some
allowance value, but the legislature could appropriate the remaining allowance value for a wide
variety of other programs and purposes, including all of those identifieth Section 4.1. Whilghis
approachprovides the greatest flexibility, it also requires a supermajority twethirds vote by the
legislature and subsequent approval by thgovernor. Some legal experts believe that this
supermajority threshold falls to a simple majority vote when the atbwance value is offset by a
corresponding, revenueneutral tax reduction 42

42 Although the Legislative Counsel of California and others share this view generally, other legal observers believe that
this revenue-neutral approach also requires a twethirds legislative vote.
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Figure 2

Legal and Political Issues Affecting the Collection and Use of Allowance Value

= — Requlres supermajoritny leglslative vote; some
legal experts believes this falls to-a simple

Disbursement 8 majority it revenues-are-offset by tax reduction of

o Crdgiral Fund equal amount®
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Distuarsement *—#[pes m:hl:_ require '._n:h:a:slal:'-.'-:- J_Ell?l'l tE collect value
Allowance Value T B for AB 32- bt _rw'ﬁulrllrﬁl.»rlel:lr{r i|1!-:J-'ﬂ::n.':u'.:r_J:L
related »—+Subject to “Sinclair® restrictions, ie., 1.| allowance
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Disbursement = -+ Requires free allowances to firms for the benefit

tor-affected of their-customers, or-free-allowancesto

CONSUMETS, houscholds, and subsequent auction by third

and for GHG party'¥

reducion = <+ Requires legisladve action to ensure free

programsT allowances provided to non-regulaced entites
results in consumer benefitand for GHEG
reduction programs. T

This second scenario would face constraints imposed under a principle of California law
known as theSinchir rule, the name of a key California Supreme Court case. T3iaclairdecision
raises key legal distinctions between "taxes" and "fees" under California law, and imposes
important constraints on state government's ability to assess regulatory fees. (St related
discussion, entitled@apand Trade, Taxes vs. Feeand the 'SinclairIssue", found on[the next
page] d this report.

In the final scenario, the state could provide allowances freely to firms for the benefit of
their customers, or directlyto households, who will ultimately bear the cost of GHG controls. The
regulation could stipulate that allowances have to be used for compliance or transferred to
another party within a period of time to ensure market liquidity, or else they may be reassigd in
a subsequent allocation. One option for the allowances to enter the market would be through an
auction run by the state or a third party, in which both sellers and buyers could participate. The
allowance value would be retained by the sellers of thallowances, so the direct allocation of
allowances in this scenario could directly support a range of greenhouse gas reduction programs
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described in Section 4.1. If this approach were used to give allowances to rreigulated entities, a
central drawbackwould be the current lack of authority to ensure they direct allowance value to
consumers or to implement any GHG reduction programs. As such, this third case would require
future legislative action if allowance value were returned to nofregulated entities, which would

be legally complex and uncertain.
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Cap-and-Trade, Taxesvs.& AA O A13A& |1 GHAMED 6

One legal issue that has arisen with considerable f[equ\er]cy is“w[le(thgr {:m‘d to what extent implementation of
cap-and-trade program under AB 32 is constrained by the sé A1 B ER AisdeE O 6

51 AAO # A Cdnsfitltion, &rdgdladory fee may be established or authorized by simple majority vote of
OEA , ACEOI AOOOAh xEET A A TAx OOAOA OA@ OAT AAOAA & O
two-thirds super-majority.1 AB 32 was appoved by a simple majority in the Legislature.

California courts have established specific rules limiting the creation of regulatory fee programs under state
I Ax8 4EA EAU AAOA EO OEA # Al BimadPaint’Co.3.GaBokrt & Equdlifodd O
Sinclair provides that, unlike taxes, regulatory fees can only be imposed in an amount reasonably related to benefits
received or burdens created by the fee payer. To prove a particular regulatory fee is valid, the state mustutoent (1)
OOEA AOOEiI AGAA Ai OO0 T £ OEA OAOOEAA 1T 0 OACOI AOT OU AA(
AOA Apbi OOET T AAR Oi OEAO OEA AEAOCAO Ai 1T AAOGAA O A 4

IO AATAEEOO A£O01T 1 OGEA OACOI AGTI OU AAOGEOEOUSS

The purpose of theSinclarOA OO EO O1 Al OOOA OEAO OEA AT 06106 1 A&
reasonable cost of providing the protective services for which the fees [are] charged, or that theée[are not] levied for
O1 OAl AGAA OACGAIOAE®AIE] GRAGSAOOAOU O AAOAOIET A POAAEO
attributable to each fee payet. 0, ACEOI AOT 00 fr AT A ACAT AEAO xOEOET ¢ OAcCO
consider probabilities according to the best honest viewpoint of informed officials in determining the amount of the
OACOIl ACI4ER ARACE AOT OU DPOI COAI AAET ¢ &£01 AAA 1 60O EAOGA
connection to the general pblic. The fee schedule must take into account the relative contribution of each class of fee
payers to the burden addressed.

I'TA EOOOA OAEOAA OAPAAOAAT U AU OOAEAEIT 1 AA Giclakrule OF
limtsthe AEO 2 AOT OOAAOG "1 AOA Gadtrddd @dylah EntleA AB32 dndEbylextesioB, whether it
OET O1 A AT 1T OOOAET %! ! #80 bPil EAU OAAT I I AdndthadeByjstrd F@ kxariple/
if all or a portion of carbon allocatons are auctioned, would allocations required to be purchased by emitters be deeme
OACOl AOT OU sidcmife Anadif a Pdrtidinfotthe revenue proceeds from such an auction were used to fund
dividends or a general reduction in tax rates for Califmia residents, would such a direction of those proceeds pass lega

muster under Sinclair?

The Committee did not attempt to resolve such legal issues und8inclair, beyond the general conclusions
presented elsewhere in this report as to one policy optiothat seems likely to require supermajority approval by the
Legislature. Rather, the Committee has formulated its policy recommendations without conducting detailed legal
analysis underSinclair, confident that the legal feasibility of these options as pgof a future California capand-trade
program will become clearer over time with further analysis by the ARB and its legal advisors, whether or not there are
further actions by the Legislature or the courts relevant to the issue.

! see Article XIII Agction 3 of the Constitution.

1(1997) 15 Cal.4th 866, 873.

'Sinclair Paint Co., supres Cal.4that p. 878, quotingsan Diego Gas & Electric Co. v. San Diego County Air
Pollution Control Dist., suprap3 Cal.App.3d at p. 1146.

! Sinclair Paint Cpsupra,15 Cal.4th at p. 881.
! California Assoc. of Prof. Scientists v. Dept. of Fish and @a6@) 79 Cal.App.4th 935, 945.
* Ibid.
IRider v. County of San Die@t91) 1 Cal.4th 1;Pennell v. City of San Jqd4€86) 42 Cal.3d 365,
375.
#
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As noted, existing laws constrain the collection and use of allowance value. The EARot limit
its recommended policies to those allowed by existing legal rules. In some cagbs, EAACwill
recommend changes to existing rules in order to make posse some allocation designs thait
considersheneficial to the state and serving the main objectives of AB 32.

The next sectiondiscussesin more detail the implications of using allowance value in each
of these alternative ways.This will help guide therecommendations in Section 6 as to how to
allocate allowance value across the alternative uses.
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5 Making Use of Allowance Value: Examining the Alternatives

5.1 Prevention of Adverse Impacts

5.1.1 Preventing Disproportionate Impacts on Low -Income Households
AB 32 will causeCalifornia householdsto face higher pricesboth directly for electricity,

natural gas, and gasoline, and indirectly as businesses pass costs for GHG reduction on to
consumers. Table 4 offers estimates ofcostincreases to households in ifferent income categories.

Table4

Impact on Carbon Pricing on California Households by Income Decile and Expenditure Category

income income cost ($ per capita @ $20/metric ton CO2)
decile per capita
electricity gasoline natural heating other total cost total (%)
gas oil expen - per capita
ditures
1 3788 15.55 28.19 9.9 1.35 24.28 79.27 2.09
2 6545 19.32 43.07 13.2 1.71 36.86 114.16 1.74
3 9062 21.88 53.81 15.39 1.94 47.53 140.54 1.55
4 11752 24.09 63.27 17.23 2.13 58.4 165.12 1.41
5 14841 26.22 72.29 18.95 2.31 70.42 190.19 1.28
6 18603 28.41 81.37 20.63 2.49 84.58 217.49 1.17
7 23494 30.81 90.92 22.39 2.68 102.42 249.22 1.06
8 30469 33.65 101.52 24.32 2.89 127.07 289.45 0.95
9 42186 37.44 114.25 26.67 3.15 167.06 348.58 0.83
10 72895 44.43 132.59 30.24 3.57 267.14 477.98 0.66
Mean 24889 28.18 78.13 19.89 2.42 98.57 227.2 1.27
Median 16616 27.32 76.83 19.79 2.4 775 203.84 1.23

Source Boyce and Riddle (2009)
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The resultsshown in Table 4 are based on analysis bigoyce and Riddle (2009) and
indicate that the higher pricesresulting from placing a price on C@could have a regressive
impact. As indicated in the faright column, as a percentage atheir incomes,lower-income
households will face larger cost incresesthan upper-income households. This occurs because
larger fraction of the budget of lower-income householdss spent on relatively carbonintensive
goods (such as household fuels), whereas upp@&icome households generally spend a larger
fraction on other goods and services.

There are some factors that mitigate the effectflustrated in Table 4 with respect to the
impact on the energy costs of lowncome households First, electricity and natural gas prices for
AOOOT 1 AOO T £ #AIl E-@indliutfitkdwil be ldkdelg deterfhined AyQh® @ldornia
Public Utilities Commission (CPUC) Current electridty rates are highly skewed to charge large
users of electricity considerably higher prices than modest users. Second, kwecome utility
customers can also qualify for alternative lower rates under the California Alternative Energy Rate
(CARE) and otherelated programs. Because of programs such as these, any price increases
experienced by lowincome and small consumers of electricity will be smaller than the average
increase experienced by other customers.

Nonetheless, households will be affected througchanges ingasoline and otherenergy
prices and through changes in the price of goods and services that use energy in productibfany
would argue that the overalleconomicimpact on low-income householdswill be disproportionate.
From a fairness stangboint, there is a case for preventing such an impact.

6 AOEI OO AOEOAOEA &£ O OAEODPOI BI OOETTAOGA AATTTI1E
EAAC will regard an economic impact on lovincome households as disproportionate if the
percentage loss of reaincome for such households is greater than that of other household income
groups. It is also important to make clear what households are to be considered in the lemwcome
category. In this report we adopt the criterion used byhe U.S. Department of Goi AOAA S O
criterion, according to which a low-income householdis one with income below 150% of the
poverty line.

Some recent research biKunkel andKammen suggeststhat preventing a disproportionate
impact would not require a significant fraction of the total allowance valueThis study calculated
the impact to California households of the increase in direct and indirect energy expenditures
stemming fromthe a capand-trade program. The estimates were performed undea range of
assumptions about allowance prices, andssume that the quantity of allowances in circulation is
approximately 25% above the 1990 level.lt then considered how much allowance value need to
be provided to the lowrincome household43 to prevent the percentage reduction in real income
from being any higher than that of other households. Their results are indicated below:

3 Specifically, the study considered the allowance value needed bipth@rcome household with median
income in that household category, and scaled up the allowance value by the number of households in the
category.
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Allowance Price ($/tonC0O2) 10 20 30 40 50

Percapita transfer required$) 6 12 18 24 30
Full Electricity Total transfer required (million $) 58 120 170 230 290
Cost Pass Total transfer as fraction of total
Through allowance value 0.016 0.016 0.016 0.016 0.016
Percapita transfer required ($) 2.3 45 6.8 9.1 11
No Electricity  Total transfer required (million $) 22 43 65 86 110
Cost Pass Total transfer as fraction of total
Through allowance value 0.0061 0.0061 0.0061 0.0061 0.0061

These resuts suggest that a very small percentage of allowance value is needed to prevent
a disproportionate impact stemming from allowance prices. It is important to recognize that these
estimates i not account for the impact of other AB 32 measures such as the low carbon fuel
standard or the renewable portfolio standard. However, even if these other measwwavere to
double theimpact on householdsthe overall impact would remain very small. Thus, there seems
good reason to expect thatcompared to the total allowance value generated, very little would be
needed to prevent a disproportionate impact as defied here.

A disproportionate economicimpact could be prevented in a number of ways. Oneliy
using allowancevalue to financetargeted subsidiesthat prevent energy prices from risingfor low-
income households (This is dscussed below in the context of electricity prices.) A difficulty with
the subsidy approach is that reduces incentives for consumers to reduce energy consumptiaxs
a result, in order to meet the overall AB 32 cap, greater reductions are required from othentiies
in the cap-and-trade system. This raises the overall cost of the camd-trade system. An
alternative is to use allowance value to finance cash transfers. Such transfers could provide
compensation without reducing incentives to conserve energy.

A precedentfor monetary compensation is the American Clean Energy and Security Act
(H.R. 2454), passed bthe U.S. House of Representatives in June 2009, which allocates 15% of
allowance value to relief for lowrincome households. Under this bill, eligile households (with
incomes at or below 15@% 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 tome Tax Credit.

There are also otherexisting programs to assist lowincome consumers, such as low
income energy efficiency programs, transit passes, rate assistance and commuter checks that could
be used as vehicles for compensating disproportionately ipacted consumers.

Note that the allocation of allowance value to dividends (sesubsection5.3) would reduce
or eliminate the need for compensation to lowincome consumers, as they stand to receive the
largest net benefits (dividends minus costs from highefuel prices) from a capand-dividend

policy.
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5.1.2 Mitigating Price Increases to Electricity Consumers

A main way that consumers can be affected is through changes in electricity prices. The
magnitude of these changewould likely vary geographically acrosghe state, reflecting
differences inthe types of fuels used fopower generation. Some LDCsely to a greater extent on
high-emitting out-of-state generation sourcedecause ofrevious investments or longterm
power purchase agreements that lock in th@urchase of this power for years into the future.
Historically, these agreements have tended to delivgrower to their customers at lower cost than
would otherwise have been achievedFigure 3indicates electricity prices acrosghe 10 largest
distribut ion companiesin California, where the size of the bubbles represents quantity of sales.
The rates tend to be lower for the LDCs with the most GH@iensive resource mix The
introduction of a price for CQ could cause changes in elecitity prices that vary geographically
across the state and affct households in different ways. This is especially true the near term
before new sources of supply are identified and brought on line and additional investments in
energy efficiency are realized.

A change in electricity prices is a primary way that a capnd-trade program will affect
consumers. The magnitude of these changesould likely vary geographically across the state,
OAEI AACET ¢ AEEEAOAT AAO -Erihigher@arbbdidelt orpdwer@dnkeraidnl AA 11
and whether or not local distribution companiesrely to a greater extent on highemitting out-of-
state generation sourcedecause oprevious investments or longterm power purchase
agreements that lock in the purchase of this powdor years into the future. Regardlessthe
introduction of a price for CQ could cause changes in elediity prices and affect households in
different ways, especially in the near term before newupply sources are identified and brought
on line and adlitional investments in energy efficiency are realized.

Figure 3
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Carbon Intensity versus Average Retail Rate
Ten Largest Local Distribution Companies
(Bubble Size shows 2007 GWh Sales)
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Emission Inventory, 2005

Figure 4 illustrates the expected change in retadélectricity prices that would result in 2020
from putting a price on CQ. This figure displays results for the fivelargestlocal distribution
companies (DC39, plusone aggregation of smaller municipal utilitiesand electric service
providers in northern California and one aggregation of smaller municipal utilitieand electric
service providersin southern California. The figure was created using the GHG Calculator thatE
AAOGAT T PAA O OOPDPI OO OEA #05# récormerdatisns 0 CARBET O
on policies to implement AB 32 for the electric sector. The figure displays a reference case which
is the forecast in the absence of climate polic. The figure also includes the CPUC and CEC
recommendation to expand energy effiency programs and increase the renewable energy
standardto 33% for all local distribution companies, which is represented as the Accelerated
0o TEAU #AOA j O¢cnen AAAAT DI 1 EAU6(QS 4EA 1T OEAO
price on CQ, at three differentprice levels per metric ton. Each LDC region has two bars. The first
represents the forecast without recycling of revenues from an allowance auction back to LDCs and
used to reduce electricity prices; the second includes revenue reding.

Figure 4 indicatesthat average retail rates for the publicly owned utilities are currently
considerably lower than for the investor owned utilities. The combined effects of current and

44 In addition to continuation of existing energy efficiency programs at current levels and the 20% RPS, tHa2P
reference case also includes nepolicy effects such as projected changes in real fuel pricaad transition and
distribution infrastructure upgrades.
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recommended energy efficiency and renewable energy programs méead to increases in real
rates for all retail providers between 2008 and 2020'> Absolute cost increases are somewhat
higher for the southern California municipal utilities and much greater in percentage terms.

Figure 4
Average Retail Rates in 2008 drProjected Reference Case Rates in 2020
with Incremental Rate Impacts from Accelerated Policy Case, and Cap and Trade
with and without Revenue Recycling
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Revenue recycling to LDCs would reduce the incremental rate impact of cap and trade,
especially forcoaldependent providers. Without revenue recycling average rates for the Los
Angeles Department of Water and Powr (LADWP) remain slightly below those of the IOUs, even
when the allowance price is $100. Averaggates for the southern California municipalutilities rise
Oi 1T AOGAT O AO T O OIECEOI U AAT OA OEA )/ 508 AOAOACA
decision to accelerate the renewable goals has a larger impact than the incremental additional
introduction of a cap-and-trade program.
Seveml approaches have been considered to softer phase inthe financial impact of
higher electricity prices or bills 46 One approach would give allowances to electricity generators.
As described insubsection 2.3.2, doindhis based on an updated outpubased measure of a
CAT AOAOT 060 OEAOA T &£ Al AAOOEAEOU CAT AOAOCETT OAOOA
that havecleaner than averageemission rates. This subsidy may help to reduce the change in
electricity prices.

Another approachinvolves using electricity LDCs as vehicles for channeling allowance
value to consumers. LDCs are publjcowned utilities , or private (investor-owned) utilities
regulated by the CPUC. The LDCs would use this allowance valuefteet increasesn electricity

**However, some recent studies suggest that expanded use of renewables could eventually cause a decrease in
retail electricity prices[Kammen study to cite here?]

“®In the discussion that follows the terms rates and prices refer to volumetric chargessasl on a per Kwh
basis while bills refers to the total monthly charge to customers, which also includes fixed charges.
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rates and/or bills to consumers. Althoughmost of the discussion of this approach focuses on the
electricity sector, this approach could be applied more broadly. It could be extended to natural gas
LDCs.Local government agencies and communitipased organizations might also serve as

trustees of allowance value if they delivezd efficiency services.Both of theseapproachesare
embodied inthe CPUC/CEQoint Decision RecommendatiofCalifornia Public Utilities

Commission, 2008)for allocation of emisisons allowances.The recommendation differentiates
among fuel types, providing for updating outputbased allocation at different rates for gadired
generators and for coaffired generators, and it recommends a fouyear phase out of outputbased
allocation to generators in favor of allocationto LDCs?#”

Asinitially discussed insubsection 2.3.2there areserious potential disadvantages tdhese
approaches. Reducing the change in electricity prices has the unfortunate effect of encouraging
electricity consumption. This would lead to greater emissions associated with electricity
generation, resulting in a higher allowance price, which would affect other sectors of the economy.
It is crucially important that the cap-and-trade program provide strong price signals to encourage
the rapid replacement of inefficient capital, buthese signals are lost if consumers do not observe
changes in product prices.

A significant issue is the manner in which electricity prices might be reduced by way of
LDCs. An elecicity bill includes both a fixed charge (that does not depend on the total quantity
consumed) and a variable (or marginal) charge (that increases with each additional unit of
electricity consumed). If the LDCs finance cuts in the variable component, cangers will have
incentives to increase consumption of electricity, as discussed above. In contrast, if the LDCs
finance cuts in the fixed charge, the situation could, in theory, be different. Economic theory
indicates that well-informed, rational consumes should concentrate on the variable or marginal
price in making consumption decisions. However, in fact, it is difficult for consumers to split out
the fixed and variable components. Electrity bills are not organized in a way thaseparate the
fixed portion from the variable portion, and it is not clearly evident that consumers actually
distinguish the two components in making consumptiordecisions4® This implies that cutting the
fixed portion would not have any advantage over cutting the variable component.o help
differentiate these components, sme have suggested lunysum payments back to customers in a
separate envelope I is not clear, howewer, why a lump-sum payment is better accomplished
through the LDCs than through direct distribution of allowance value back to households as
separatelump-sum payments The latter approachmay reach more individuals,have lower
administrative costs andmake the program more transparent overall. These advantages need to
be balanced against the advantages of free allocation to LDCs.

7)1 OEA AEEOOO UAAOh OEA Al11 xAlT AA OAI OA CEOAT A& O AOAA Oi

of total historical emissions in a chosen baseline, and this distribution among the sectors would be reduced
proportionally over time. In the first year, 80% of allowance value given away for free in the electricity sector would be
directed to generators, and 20%would be auctioned with revenue given to LDCs. This ratio would change by 20% each
year, culminating in 100% of allowance value directed to LDCs after four years.

48 . . . . . . .

For instance, recent evidence indicates models of consumer response that have been usadany previous studies of
increasing-block pricing are not realistic models of the information consumers have at the time they make consumption
decisions (Borenstein, 2009).

Add to references:

Borenstein, S. (2009). To What Electricity Price Do ConsumeRespond? Residential Demand Elasticity Under
Increasing-Block Pricing, University of California Working Paper.
http://www.nber.org/~confer/2009/S12009/EEE/Borenstein.pdf
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Third, customers in regions that already have reduced energy use should not be penalized
for their efforts. 49

5.1.3 Preventing Lo sses to Business Owners
Which Firms AreAffectedMost?

Some firms are likely to experience a reduction in profits as a result of AB 3Zhis burden
depends on the extent to which costs rise and the extent to which firms can pass cost increases
forward to consumers. The increase in cost will be related to the energgtensity 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 allowaga 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 economiimpact of a capand-trade program does not necessarily fall solely
or evenprimarily ,on compliance entities. The burden of regulation can be shifted from a
OAcOI ACAA AT OEOU &I OxAOA O A EZEOI 80 ET AOOOOEAI R
OEEAZOAA AAAExAOA @&IiThu§ Eid novBEcessagilghe CadeRhBticdmpliare
entities face the principal burdeng!

The ability to pass forward the cost increases depersn supply and demand.The less

changeson to consumers The greater the responsiveness of supply is, the smaller the profit loss
to the firm would 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
transferring its capital to other uses.Both of these characteristics imply that such firms would
suffer less harm than firms with immdoile capital and customers whose purchasing habits are
sensitive to price increasedrom the cap-and-trade program. In addition, a firm with many options
for abatement would incur lower costs, implying less cost for both consumers and producers.

Concernshave beenexpressed about the possible disproportionate impact of AB2 on
small businesses relative to larger businessesdowever, there is little evidence to support a
disproportionate impact on small business.In general, small businesses are not exceptionally
energy intensive. In addition, compared with larger firmssmall businesses are less subject to

49 If there were to be an allocation of allowance value to LDCs, an important questisnhow that allowance value would

be apportioned among LDCs. Three ways are possible: on the basis of population, consumption or emissions embodied
in energy use. The leading federal climate proposals (H.R.2454 and S.1733) propose apportionment amoagtetity

LDCs according to a formula that provides 50% weight on emissions in a historic base period and 50% weight on
averageconsumption in 2006-2008 per customer multiplied by the current number of customers (updated).This

formula has won widespreadsupport from diverse interests in the electricity industry nationally, but it penalizes LDCs

that implemented efficiency programs prior to the 20062008 base period. An improvement might be to include avoided
energy consumption achieved through energy eéf A E AT A x AJOOBT AGAHOOO6q O OEA Ai1 00i POETT |
50 The ability of regulated entities to shift the burden of regulation forward is primarily determined by whether entities

are legally permitted to raise prices (e.g., regulated entities), and by the elasticity of demand (sensitivity of demand to a
change inprice) in the affected markets (e.g., the less that consumer demand changes in response to price increases, the
more that covered entities can shift the 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.

51 Studies of a potential U.S. capgnd-trade system suggest that regulated entities would absorb less than 20% of the
burden of such policy(Goulde, Hafstead, & Dworsky, 2009; Smith, Ross, & Montgomery, 2002; Burtraw & Palmer,
2008).
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competition from outside of California52 It seems reasonable to expect that the average business
will respond by changing its energy consumption and passing increased cosis to the consumer.
However, some small firms might hae greater difficulties reducing energy consumption because
of relatively limited access to investment capital.

Difficulty of Identifying and Compensatingffected Stockholders

A challenge in compensating the owners of publicizeld 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 chanigeprofits that are likely to
result, a process that is likely to have begun with the passage of AB 32 in 2006, if not long before.
In the intervening period, shares in the firm change handsThe owners today are not the same
persons who owned the firm n the past. Unless the market in 2006 anticipated free allocation,
owners suffered a loss then that would not be directly compensated by the decision taetit free
allocation to these firms today.

In addition, it is not clear that the state should compesate shareholders who suffer from
the implementation of AB32. It seems reasonablethat owners of stock recognize the potential
impact of future energy or environmental policies and bear that specific risk along with the other
risks and rewards of equityownership.

5.1.4 Preventing Emissions Leakage

Energy-intensive, trade-exposed industriescould be significantly affected by the
introduction of a price on CQ. Since energy represents a substantial share of their production
inputs, in the absence of counterviding policy measures hese industrieswould likely see a
relatively large increase in their costs of production And since these industries are tradexposed,
as they raise prices to offset the cost increases they will lose market share to unregulated-of+
state competitors. This implies emissions leakage: the decrease in emissions generated by
California-based firms (reflecting their loss of market share) is offset by an increase in emissions
by out-of-state firms as the latter firms gain market shag. Leakage underminethe
environmental integrity of the program. In addition, it would negatively affect firms and
employees in the state without environmental benefits, which would appear tremendously unfair.

Preventing leakage is crucial to achieving thenvironmental goals of AB 32.Subsection
2.3.2outlined alternative mechanisms for addressing leakageoutput-based free allocation of
emissions allowancesa first-deliverer approach to emissions accountingnd border taxes. The
first of these approaches would require the use of allowancelue (in the form of freely allocated
Al 1T xAT AAOGQS ) O APPAAOO OEAO OAI AGEOGAI U 1 EOQOOI A A
would be needed under this mebanism to address leakageConsider that the current design of
the cap-and-trade program includes border adjustments for the electricity industry, which
accountsfor two thirds of allowancesin the 2012-2014 phase. For several of the remaining
industries, the additional cost of putting a priceon CQ emissions my not exceed the additional
cost of importing competing products. Last, for those remaining industries whose costs would rise
above those of imports, only a fraction of the total emission from the® industries need to be
covered via emissions updating to mitigate leakage. After 2014, transportation fuels will come
under the cap. This industry will be associated with about 35% of total emissions and allowances
used under the program, andt could be vulnerable to leakage if importeduels are not subject to a
border adjustment on ther CQ content. However,if border adjustments are applied to the C®

52 \Weiss, Saro 2009, Economic Impact of AB2 on Small Businesses
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content of imported fuels, there is reason to believe the potential for leakage in gasoline
production will be limited 53 Leakage in jet fuels is unlikely, but leakage in maritime bunker fuels
and other refinery byproducts could be more significant

5.1.5 Offering Transition Assistance to Displaced California Workers

Fairness considerations suggest possibly using allowance value to fund worker transition
assistance7 4! Q & O AT U #Al EA Ol EA E£EOI 06 AibPITUAAO xEI
status due to the AB 32 greenhouse gas reduction progranihe assistance would be designed to
give these displaced workers the time and resources to carry out a job selarand, 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 their jobs or their fulltime stag,
AEOEAO AAAAOOA OEA EEOI 60 AOOOI I AOO OxEOAEAA O A
production facility to a foreign location. The federal process appears to be simple, though in
practice it can take a good deal of timeA brief review of the TAA process follows:

1 First, a group of affected workers, a union official, a representative of the local One Stop
Career Center, or an officer of the compamust file a two-page petition. The

%3 Currently, nearly all gasoline fuel used in California is refined in Califioia, in part because of the special
fuel configuration required to meet California's environmental standards. Other potential sources of supply
include the Pacific Northwest, which has limited potential, and the Gulf Coast, which does not make
California gasoline at this time. International competition from countries such as Singapore and India is
possible, but currently they account for less than 0.2% of west coast gasoline supply in the U.S. (See:
http://tonto.eia.doe.gov/dnav/pet/pet_cons_psup_dc_r50_nbbl_a.htm and
http://tonto.eia.doe.gov/dnav/pet/pet_move_impcus_a2_nus_epmOf_im0_mbbl_a.htm.).

The market shares of current production can be a misleading indicator of the potential changes in imports
when there is an important cost change, althougmeasures based upon current import levels have played a
role in defining trade exposure in other context, such as ACEAS. A more important consideration is the cost
differential between imports and fuels produced in California. Increased product flow caesult when the
product price differential is sufficient to overcome the increased cost of transportation and blending to
California specifications (January 8, 2010 Comments of Chevron Corporation, Appendix 1). Although
estimates of this cost differentid vary, they appear to fall in the range of 10 cents to 25 cents/gallon
(Chevron Comments, FTC, 2005.

A full assessment of the potential for leakage should compare the product and transportation cost
differentials with the additional costs imposed by GH@egulations. The additional costs on transportation
fuels that are imposed by allowance trading will change as the program expands to include the CO2 content
of the fuel's themselves. During the first phase, allowances will be required for refinery emisss only. For
example, if one assumes that refinery emissions account for up to 1/5 of total life cycle emissions in gasoline,
regulatory costs begin to exceed the product and transport cost differential when CO2 prices reach around
$50/ton. After 2014, the risk of leakage will depend upon the treatment of the CO2 content of imported fuels.
If there are no adjustments for these fuels, there is potential for leakage of production at much lower CO2
prices.

It is important to note that, in order to mitigate leakage, it would only be necessary to allocate allowances
sufficient to bring domestic sources down to cost parity with imports. This would likely be only a fraction of
overall emissions.
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Department of Labor (DoL) and a local TAA coordinatdithe local Workforce
Investment Board or One Stop Career Centewill administer the petition .

1 Thefirm will be asked to provide pertinent information about its business and its
customers. The firm& customersmay also be asked to provide information.The DoL
will not certify the petition until after it receive s 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. The ARB would provide specialized technical expertise as required.

5.1.6 Remediation of Adverse Environmental Impacts

Final candidatesfor consideration are the communities, ifany,that experience adverse
environmental impacts as a result of AB 32 implementationThis consideration receives support
from Section 38570(b) of AB 32whichi AT AAOAO OEAO QAdiheARBAhaA GOAT O AEAA
Al T OEAAO OI 1T AAT EUAA EIi PAAOO ET Al i1 61 EGEAO OEAO A
AT A  OA A OE C tbhaséd campliarc©rieBh@nism to prevent any increase in the emissions of
toxic air contaminants or criteria air pollutants.o

For the state as a whole, AB 32 will reduce not only GHG emissions but also vari@es
pollutantsothat result from the same processes that generate GHG emissions -pobutants
include reactive organic gases, carbon monoxideitrogen oxides, sulfir oxides and particulate
matter. Although AB 32 will reduce aggregate emissions of €énd the associated cgoollutants, it
is conceivable that without countervailing policy measures pollutioburdens could increase in
specific localities. For exampleahis result could occur if implementation leads to the substitution
of in-state natural gasgenerated electricity for outof-state coatgenerated electricity.

It is not possible forthe ARB orthe EAAC to ascertain in advance whether or to what
extent AB 32 implementation will be accompanied by the emergence @fot spotsdwhere co-
pollutant damages do in fact increase. Should this occur, however, such communities could have a
claim for remediation 55

If the ARB finds increased cgollutant burdens in some communities, a share of allowance
value could be allocated foenvironmental remediation in these communities (with
commensurate reductions in the share of allowance vaé allocated to other uses)For example,
the ARB could direct a portion of the allowance value to finance energjfficiency improvements in
these areas.Since the extent of such claims cannot be known in advance, this can be regarded as a
contingent useof allowance value.

5.2 Financing 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 meeting the AB 32 emissions limits, asll as
help achieve the other goals of AB 324nvestments could be put toward a number of different
areas, such as existinGHGemission reduction programs; efforts to adapt to future climate
change; research, development and deployment (RD&D) of new afetechnologies; capital

55 The allowance value for ach environmental remediation would be distinct from and additional to theallowance value
for investment in disadvantaged communities, discussed isubsection5.2.2
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investments including new infrastructure; job training; and programs or projects centered on
disadvantaged communities.Additionally, public expenditures could be used to help fund the

efforts of state and local agencies to meeteir legislated GHG mandatesThis subsection first

offers general rationales for devoting auction revenug toward investments or other public
expenditure, and then examines key market barriers to achievement of AB 32 GHG reduction goals
and investments that could be made to reduce those barrierslt then considers other potential

public investmentsand the mechanisms or vehicles for funding those investments

5.2.1 Rationale for Investments

Because of market barriers, the price signal introduced by cap and trade plus the
complementary policies of AB 32 are not sufficient to trigger all of the cogtffective and socially
beneficial investments or other public expenditures that could help achiee the environmental
goals of AB 32. Allowance value could be used to finance these beneficial investments or
expenditures. The Scoping Plan and McKinsey & Company repdfcKinsey, 2003 on GHG
reductions suggest that there are many costffective opportunities to reduce GHG emissions that
remain untapped. Figures 5and 6 show a spectrum of investment opportunities displayed in
recent reports by Sweeney(2009) and McKinsey (2007). The fact that investors have not
exploited many of these apparently lowcost (and, in some cases, negativast) options attests to
the presence of market failuregBrown, Chandler, Lapsa, & Sovacool, Revised January, 2008;
Golove & Eto, 1996; Economic and Technology Advancement Advisory Committee, 2009

<Reference: McKinsepnd Company (2007). Reducing U.S. Greenhouse Gas Emissions:
How Much and at What Cost? US Greenhouse Gas Abatement Mapping Initiative Executive
Report.>

In addition to market barriers, externalities offer a second reason why markets may fail to
bring about certain investments that are highly beneficial to society. Some investments yield
significant external benefits in the form of environmental improvementsbenefits not reflected in
the private returns. While the external benefits associated with GHG essions are addressed
through the capand-trade provisions and complementary policies of AB2, there remain other
external benefits that are not. This provides an additional rationale for directing some allowance
value toward certain investments.

Figures5 and 6provide useful information, but they are not a complete guide as to the
relative cost-effectiveness of the optionsshownd EEO EO AAAAOOA OEA 1 AAOGOOA
figures does not capture two types of information highly relevant to the ovetbpotential gains
from these investments.

First, while thesefigures capture the direct investment cost (e.g., the construction and
maintenance costs of the investments)hey do not include the cost of removinghe applicable
market barriers to these tedinologies. For example, if the market barrier is a mismatch between
the incentives of the investor and that of the ultimate user of the new technology, the cost measure
does not capture the cost of aligning these incentives. Or if the market barrier isagk of
information, the cost measure does not indicate the cost of providing the necessary information.
This omission tends to bias downward thecost estimate.

Second, the figures do not account for the external benefits associated with the
investments. For example, they do not capture the environmental cbenefits stemming from
reduced emissions of various local pollutants. Accounting for these benefits would add to the
attractiveness of the investments displayed in the figures.

A more comprehensive neasure of coseffectiveness would account for both of these types
of information. In the measure of cost per ton of GHG reductions, t@stdwould be expanded to
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include the cost ofremoving the market barrier and would be reduced by the value of thexternal
benefits. In many cases, these additional components would be difficult to quantify; in such cases a
more qualitative assessment would seem appropriate. But the difficulty of quantifying the costs of
removing the market failure, or the externalbenefits associated with the investment, does not

seem to justify ignoring these elements.
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Scoping Plan Marginal Abatement Cost Estimates
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Figure 6
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5.2.2 Potential Investment s
Energy Efficiencsp

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

1 Split incentives : The potential purchaser/owner of the energy efficient product often
is not the consumer/user of the energy (e.g., tallords are in a position to buy more
efficient air conditioning systems, but it is the tenants that pay the energy bill each
month).58

1 High upfront costs : Purchasers of energy efficient products can be dissuaded by their
high upfront costs, coupledwithd AAE | £ AAAAOO O1 AADPEOAI

56 The Scoping Plan estimates California will save 4.3 MMTCO2 by 2020 from commercial and residential energy
efficiency (measure CR1; se€able 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 efficiency and conservation; none of the measures deal speciflgavith residential EE. The Scoping Plan
does not include mandatory provisions for industrial energy efficiency, so this is potentially ripe for investment.

57 See Appendix for additional market barriers facing energy efficiency measures.
58 The American @uncil for an Energy Efficient Economy (ACEEE), for instance, found that split incentives (also referred

O AO OEACAH OE DOE BA ik DB chm@Ebial I8eBed ffite space energy ugamerican Council for
an Energy Efficient Economy, @07).
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