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Executive Summary

Spurred by threats to the environment, the economy and public health, California has made
strong commitments to reduce tle greenhouse gas (GHG) emissions that contribute to climate
change. One milestone was the enactment of the California Global Warming Solutions Act of 2006,
also known as AB 3ZNufiez, 2006) AB 32 set a binding emissions target of 1990 levels by 2020.

It authorized the Air Resources Board (ARB) to determine the specific measures or policies to
implement in order to achieve that target and directed the ARB to publish a Scoping Plan detailing
those policies.

The ARB issued its Scoping Plan in December B)0dentifying 73 measures. Included
among these is a cajand-trade program, a program that engages market forces to achieve desired
AT EOGOET T O OAAOAOET T 08 7 E Aahd-tréde @dgrarh Voul®ekidnid to# AT E &l Ol
industrial and other sources @counting for about85% of OEA OOAOAS8 O ' (* AT EOOEIT T
attraction of cap and trade is its ability to achieve GHG reductions at lower cost than other policy
approaches. This means that whatever the overall impact of AB 32 on state income, the essiilt

will be greater income than would be the case without cap and trade.

On May 22, 2009, the ARB and the California Environmental Protection Agency established
the Economic and Allocation Advisory Committee (EAAC). The EAAC was assigned two rolese O
was to provide advice to the ARB relating to its assessment of the economic impacts of the AB 32
Scoping Plan, an assessment that is being updated and will be released in March 2010. The other
role relates to the capand-trade component of the ScopindPlan. The EAAC was asked to advise
the ARB as to the best ways to allocate emissions allowances (emissions permits) under the-cap
and-trade program.
AEEO OADPI OO AT AOi AT OO OEA %! ' #80 x1 OE OAI AOET
There are two main elenents of allocation design. One is to specify tmechanisms for
allowance distribution that is, the way that emissions allowances are to be put into circulation.
This can be done by free provision to various entities or by auctioning. The other elenés to
determine the pattern ofprovision of allowancevalue, that is, how the value ofthe emissions
allowances will be distributed across various parties If allowances are freely issued, then
allowance value goes to the recipients of these free allowees. If allowances are auctioned,
allowance value goes to the parties to whom the revenues from the auction are directed.
4EEO OADPI OO0 AOOGEAOI AGAO OEA %! ! #8380 EET AET CO 0O/
allowances into circulation (auctioning and fre allocation) and the alternative uses of the
allowance value. The first five sections of the report describe the various alternatives and indicate
OEAEO OAOET OO AAOAT OACAO AT A AEOAAOAT OACAOS 4 EEC
recommendations, which are provided in Section 6 of the report.
In evaluating alternative allocation options and arriving at its recommendations, the EAAC
emphasized four criteria: costeffectiveness, fairness, environmental effectiveness and simplicity.
These four crieria encapsulate objectives and requirements included in the language of AB 32.
4EA 1 Ax OOAOAOh & O A@Ai pi Ah OEAO -éfechveredsbfEAEAO EI
OEAOA OA caiforhi®Hehlth &nd Safety Codg38562(b)(5)); thatOEA 1 2" OET 01 A OA,
the regulations, including distribution of emissions allowances where appropriate, in a manner
OEAO EO ANOGEOAAI Ad joocwuoecj AQj paqqan OEAO):GmA Di i EA
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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 whatseemed best for the
state, recognizingthe possibility that in some cases the most desirable allocation design mighit
fit within existing rules.

Based on its evaluation of these considerations, the EAAC recommends that the ARB
incorporate the following features in allocating emissions allowances under any cagnd-trade
program adopted by the ARB as part of its strategy to implement AB 32. (Note that a more
complete list of the recommendations is in Section 6 of the EAAC report, and that a more exteasiv
basis for these recommendations is offered in sections5.)

Mechanisms foAllowanceDistribution

1 The ARB should rely principally, and perhaps exclusively, on auctioning as a mechanism
for distributing allowances (that is, for putting allowances into circulation). Auctioning is
an especially transparent mechanism for allowance distribution, and it facilitates discovery
of the actual costs associated with emissions abatement. It has the same potential as free
allocation for achieving distributional or fairness objectives, sincanearly every objective or
conferral of allowance value sought through free allocation of allowances can be achieved
through auctioning and the associated use of auction proceeds$n contrast with free
provision, auctioning yigdds revenue and thereby can reduce the extent of the
Cl OAOT 1 A1 660 OAT EATAA 11T 1T OAET AOU OA@AO A O F[EE
the overall costs of AB 32.

1 The ARB should rely on free allocation as a distribution mechanism only where necessa
Ol AAAOAOO OAIT EOOEIT T O lofkiaté BHGAMmissiors geAadated iiyT A OA A O/
#Al E£EI OT EA6O Al Ei AOA DIl EAUS 4EA T AAA £l O EO/
likely to be small, for two reasons. First, as a share of total allonee value, the share
needed to deal with potential leakage is small. Second, other mechanisms such as border
adjustments sometimes offer a more cosgffective way to address leakage.

1 Unless new and specific information should support an alternative, thuniform price,
sealed bid(single round) auction is the appropriate design for an allowance auction. This
design is simplest andmost transparent. It also igelatively easy to develop a bidding
strategy for this design.

1 The ARB should adopt distribuion mechanismsthat can be substantially modifiedas
conditions change.Uncertainties about future economic conditions and government
policies at the federal and regional levelsuggestOEAO OEA 12" 860 AT i1 EOI AT ¢
easily adaptable to changing ceumstances.

Provision of Allowance Value

1 In keeping with the stipulated objectives of AB 32, sufficient allowance value should be
earmarked for the purposesof (1) addressing emissions leakage (when other mechanisms
cannot easily or effectively be engagefibr this purpose), (2) avoiding disproportionate
adverse economic impact of AB 32 on low income households, and (3) creating a
contingency fund to be devoted to any communities eventually found to be experiencing



increased exposure to cepollutants as a result of possible fossitfuel burning stemming
AOT T ' oc¢ EIDBPI AT AT OAOQEI 1T 8 yO EO Al OEAEDPAOGAA
total allowance value would be needed for these purposes.

1 The (substantial) proportion of allowance value that is notlevoted to the earmarked
purposes above should be allocated to two major used(1) returning allowance value to
households, and (2) ihancing investments to reduce emissions and other public
expenditures. Roughly 75% of this value should beevoted tothe first of these uses, and
roughly 25% to the latter. Because the amount of allowance value is expected to be lower
in early years than in later years, it is appropriate to allow these ratios to change over time.
A share in excess of 25% might be devaldo investment in earlier years, when total
allowance value is lower, so that higpriority investment needs can be financed. Among
the investment alternatives, investments to acldve GHGreductions or adapt to the effects
of climate changeshould betreated assenior obligations; that is, as objectiveshat must be
addressedbefore allowance value can be allocated to other investment uses

While the EAAC achieved consensus on all of the above recommendations, it did not reach
full agreement as to themethod for returning allowance value to households. Some members of
the committee favored distributing allowance value (auction proceeds) to households in the form
of income tax reductions or avoided income tax increases. Other committee members prefetre
distributing allowance value through rebate checks of a given amount, to be issued to households.
Discussion of the attractions and limitations of these alternatives is provided in the main report.

The EAAC hopes that its analysis and recommendationsligrove useful to the ARB as it
decides on the form of allocation under any capnd-trade program it adopts. The California
Legislature and the Governor have been and continue to be recognized throughout the world for
their leadership in addressing climae change. The EAAC members are grateful to the Governor,
the Secretary for Environmental Protection, and th&€hairman of theAir Resources Board for the
opportunity to contribute to the climate change policy process. The EAAC also wishes to express
its appreciation to staff members of the ARB and the California Environmental Protection Agency
for their invaluable input to the committee as it prepared this report.
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1 Introduction

1.1 Climate Change, AB 32 and Cap and Trade

Addressing climatechange is one of the most critical challenges of our time. Human
activities are increasing the amount of carbon dioxide and other greenhouse gases (GHGS) in the
atmosphere. There is now a strong consensus among climate scientists that this chesthe
xT Ol Ad O Al EvitholtAignifidant fedutiBnd i® emissions of these gases, future climate
changes will be considerably more pronounced. Higher concentrations of GHGs already lead to
increased air and ocean temperatures, which contribute tglacial melting andrising sea leves.
Hotter temperatures also lead to changes in precipitation 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, projectéchpactsin 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 by thesethreats to the economy, public health, anthe environment, as well as
opportunities that come from early efforts to address a global problem, California has mea strong
commitments to reduce the global warming pollution that caussclimate change. One milestone
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 2. It also authorized the Air Resources
Board (ARB) to determine the specific policies to implement in order to achieve that target and to
publish a Scoping Plan detailing those policie¥he ARB issued its Scoping Plan in December 2008
(California Air Resources Board, 2008)identifying 73 measures.

The3 AT D ET Qoli€ids vill biir@ substantial benefits to California, the nation and the
globe by reducing GHG emissions and thereby reducing the extent of climate changearijpom
these benefits, the question arises whether AB 32 widlenerateoverall costs to the California
economy. Studies reach different conclusions on this question. Some find that AB 32 will raise
#Al EZEI OT EA8O ET AT T A OAIl dabserddof ABI32; stiieds Estimate @WilA T AAOO
lead to a slightly lower state incomgClimate Action Team Economics Subgroup, 2007; California
Air Resources Board, 2008; Electric Power Research Institute, 200 lowever, theestimated
impacts on state income from virtually all studies are small in relation to estimated costs to the
California economy of unconstrained emissions growth AB 32 produces substantial net benefits
to California after taking into account the benefits to the environment and health These
environmental and health benefits provide the principal motivation for AB 32.Suchbenefits are
not included in the cost calculations of many economic models.
Among the policies in the Scoping Plan scapand-trade program; a program that engages
market forces to achieve desired emissions reductions EAT  EI D1 AT AT OAAdnd-# Al E &l O
trade program would extend to industries accounting for abou85% of OEA OOAOA 8O Al EOOE]
touted attraction of cap and trade is its ability to achieve GHG reductions at very low cost. This

14EA AOAAOG cmmw #1EIAOGA 1 AGEIT 4AAI OADPI OQeni@hdEIdO OEAO OAIEI
damagerelated] AT 000 01 #Al E&AI OT EAT O ET OEA | (Uina® Attige T&h]2009, . AET 1 ET |
2.27).



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 trade hasthree key components

1 First, the regulatory authority specifies the total quantity of allowances to be distributed in
given periods. Each allowance entitles the holder to emit a certain quantity of emissions of a
given pollutant. In the caseof a climate policy capand-trade program, an allowance entitles
the holder to a given quantity (usually one metric ton) of greenhouse gases in carbon dioxide
equivalents? (CQe). The number of issued allowances can decline over time; in this case
overall emissions decline through time as weR.

1 Second, the regulatory authority needs to distribute the emissions allowance3he allowances
can be given out through free allocation, by selling them, or through some combination of the
two.

1 Third, there areprovisions for trading (or more generally, the purchase or sale) of allowances.
The opportunities for private-parties tobuy and sell emissions allowances, ano purchase
ATU ATTTxAT AAO AOGAOGET T AA AU OEA OOAGAR 1 EA AAEE
emissions reductions at low cost to the overall economyEmitters will generally consider their
costs of reducing emissions to the level required by their current holdingsf allowances, and
compare this with the market price of allowancesFor emitters with especially highabatement
(emission-reduction) costs, the market price will be less than this cosin this case, the emitter
will benefit by purchasing additional allowances instead of taking on additional abatement
cost. For emitters with espedally low abatement costs, the market price will be greater than
this cost. In this case, the emitter benefits by selling some of its allowances; although this
obliges the emitter to reduce emissions even further, the proceeds from the sale will more than
offset the additional abatement costs Allowancetrading thus results in more of the emissions
reduction being undertaken by facilities that can do it most cheaplyBuyers and sellers both
benefit, yet the trading leads to no change in overall emissiossit does not alterthe number
of allowances in circulation.

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

4EA 3ATPET C 01 Al AAI 1 O /EardtrddEpiobrém ahdkiecabAl # 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
to reduce GHGemissions? ThepA OOT AO E OOE OA E A Gdndi-tiade proglah @By &£ O A
the implementing jurisdictions to link, forming a regional program. Linkage involves reciprocal
agreements to accept allowances@OAA AU AT 1T OEAO EOOEOAEAOEITT A O A
Linkage can reduce the overall cost of meeting an emissions target by increasing the breadth of
reduction opportunities available.

2 Some greenhouse gases (GHGSs) have a greater climate effect than carbon dioxide)(d&r example, methane is about
25 times as potent(Intergovernmental Panel on Climate Change, 2007, p. 212)o treat emissions unformly, GHGs are
referenced to their carbon dioxide equivalent, Cée.

3 Under the cap-and-trade program proposed in the Scoping Plarthe number of allowances circulated would decline
over time, with the total quantity of permits available in 2020 approxinately 13% less than what will be issued in 205.
This assures evergreater 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.

S4EA 7#)80 5838 | Ai ARO OOAOGAO AOA ' OEUITT Ah #Al EmeOl EAR -11 OA
participating Canadian provinces are British Columbia, Manitoba, Ontario and Quebec.



Introducing a federal capand-trade program would have important implications for a
California or Westernregional program (and for other state and regional programs) For example,
the American Clean Energy and Security A¢2009) would introduce a national capand-trade
program and preempt any state or regional cagand-trade program for six years. Even if a federal
proposal did not involve preemption, the emergence of a national cap stithpact the price of
allowances in state programs by influencing the behavior of firms and consunsethroughout the
U.S. A federgbrogram could alsoimpact 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 ap, for additional emissions from other states. Itis
impossible to predict the specific nature of future regional programs, or whether and how a
national program will emerge. This makes it important for California to design its own cagnd-
trade programE1T A x AU OEAO xEI 1 DOiI i1 OA OEA OOAOGA8O Al O
scenarios.

1.3 Significance of Allowance Allocation

The more allowances that a given 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 significang waell as
the total allowance value (the market price times the quantity of allowances in circulation).

1O AEOABOOAA 1 AOAO ET OEEO OADI OO -atirdde O OAT
program is likely to be several billions of dollars in edt 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 constitute a cost. The economic cost of AB 32 may be a tiny fraction of allowance
value. In fact, he same studies that predicthat the economic cost of AB 32 (that the policy will
raise state income) indicate a substantial allowancealue.s

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 distribution: free 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, either in 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.

Free allowances can be distributed taompliance 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 the compliance
entities. When allowances are auctioned, the allowance value consists of the ggeds from the
auction. This allowance value can be provided to various parties and serve various purposes.
Thus, the choice between free allocation and auctioning as a distribution mechanism does not pose
constraints on the individuals, firms or agencis that might receive allowance value.

6 E.g., Scoping PlafCalifornia Air Resources Board, 2008)Appendix G.



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 vale to citizens in the form of financial transfers
i OAEOEAAT AO6 @r aloitled dédaeRiOElifdrnia taxes.

1.4 Establishment and Role of the Economic and Allocation Advisory
Committee

On May 22, 2009, the ARB and the California Environmentald®ection Agency established
the Economic and Allocation Advisory Committee (EAACThe EAAC has two main rolego
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 committing the ARB to solicit

OET POO A&£OiI 1 AgPpAOOO OI AAOEOGA 12" 11 EOO Ai1 OEI OE
i[nple'mAentirlg__AB~ 32,__hc|up|ing idgn}iﬁca}_tion panddiEio‘nal qugls or o'ghgr ongoing gnglysi; tgols S
OEAO AT O1 A AA OOAA EIi OEA TTCiETC AATTTITEA AT Al UC

questions related to the distribution or auction of allowances and the use of rel’eQ AGalifornia
Air Resources Board, 2008, p. 131)

1.5 This Report

4EEO OADPI OO0 AT AOi AT OO OEA %! ! # hddicualesttie OAIT AOET ¢
%! | #ii®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 cagnd the range of
sectors and gases covered. In its work, tHeAACconsidered the likely shape of a cajpnd-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 them to
T O#1 1 OE ARABEAN QFOAT AGO 1T £ OEAOGA OAcOI ACET 1T 0o
Code 838562(b)(5));
T O$AOGECT OEA OAcCOI AGEI T Oh ET Al OAET ¢ AEOOOEA
APDPOT POEAOAR ET A TATTAO OEAO EO ANOEOAAI A
1 METEI EUA | AAEACAS josouwuoeci AQj waqn AT A
1 @/Iaximize ad\digio’naAI environmental and economig benefits for California, as
abbOl POEAOA8SG jsoyuyxmnmj AQj 0QqQs
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, theEAACdedded to consider broadly what seemed best for the
state, recognizingthe possibility that in some cases the most desirable allocation design mighbt
fit within existing rules.



The rest of this report is organized as follows. Section 2 describes and axatks the main
mechanisms of allowance distribution: namely, the free allocation and auctioning of allowances.
Section 3 considers the magnitude of allowance value that might result under cap and trade.
Section 4 introduces some general considerations levant to evaluating various possible uses of
allowance value, while Section 5 discusses in more detail the rationales for various uses. The
discussion insections 1z 5 provide the factual and conceptual basis for thée! | # & O
recommendations presented inSection 6 along with outlines of the bases for the
recommendations. The appendixes offer further background material and relevant quantitative
information.

10



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 fundamental is whether the state
should give allowances away for free or sell them via auctioThe two alternatives are not
mutually exclusive; some allowances can be freely allocated and the rest auctioned. Also, the split
between free allocation and auctioning can change over time.

Both free allocation and auctioning provide allowance value toarious entities. Free
allocation offers this value directly to the recipients. Auctioningffers this value via the revenues
from an allowance auction. These revenuesan be distributed to industrial or commercial entities,
to households, or to the pulit treasury.”

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

2.1.1 Distribution Mechanisms and the Ultimate Receipt of Allowance Value

Free allocationcan beused to distribute allowance value tocompliance entities the
parties required to submit allowances. However, free allocation caaiso be employed to provide
allowance value to other parties; these parties can subsequently convert this allowance value into
cash by selling the allowances to the compliance entities. For example, in a-ceqal-trade program
in which the compliance entitiesinclude 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 allowancevalue by receiving free
allowances could also obtain such value as proceeds from an auction. Under each of these
distribution mechanisms, allowance value can be conferred to serve a number of purposdse
EAACexamines these alternative potential uses ballowance value insections4 and 5.

Although both free allocation and auctioning are alternative mechanisms for distributing
allowance value to almost any potential recipient, the two mechanisms can have different
consequences. Awarding allowance value certain parties might besimpler, or face fewer
institutional challenges, under one mechanism than under the other. Also, the choice between the
two approaches can have implications for the overall economic cost of the capd-trade program,
and in sane circumstancest can influence the extent to which the program achieves its
environmental goals. In the subsections belothe EAACexamines these issues.

2.1.2 Some General Considerations

"Itis also possible to employ auctioning subsequent to an ié free allocation: the state could freely allocate
allowances and allow recipients to sell the allowances into the market through an auction.

11



As mentioned, the options for allowance distribution are not simplyL00% 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 depe on whether a
regional or national capand-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 of a regional or nationalaag-
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 changed
the regional or national policy environmentwere 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 asa 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. Becausedhetion
process involves two steps, compliance entities might feel that obtaining allowance value through
the recycling of auction revenue carries greater risk than obtaiing such value in one step through
the receipt of free allowances. For firms with exceptionally limited cash reserves or ability to
borrow in order to finance the purchase of auctioned allowances, receivirfgee allowancesis
much more attractive than re@iving auction proceeds after having to purchase allowanceslhe
state could establish a revolving fund to assist firms facing a limited cash flow to meet their short
term obligations.

However,economic analyss indicates that in most casesa large majorty of the cost of
allowancepurchaseswill be passed on to consumers. In such cases 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 paod. Also, while free allocation might be relatively
expedient when used to confer allowance value to compliance entities, it may be more
cumbersome when used to provide allowance value to other entitiedzor example, when free
allocation is used to gram allowance value to entities such as local governments or community
based organizations, 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 paties would
subsequently need to sell the allowances to convert them to cas@ne solution 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 increaseasts arising from climate policy,

8 This approach is called a double auction, which enables selleasd buyers to sell or buy allowances.
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this automatic adjustment might be an advantage because 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 handsuch adjustments in value might be a disadvantagehen 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 inone jurisdiction can cause production costs
and prices in that jurisdiction to increase 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 leakag

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 thealrger market.
Output-based updated allocation offers firms free allowances as a function of their levels of
production in the current or in a recent time period. As discussed isubsection2.3.2below, 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 pragttion processes involving
intensive use of carborbased fuelsor with significant market competition from out-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 exposure suggests that as
these firms aim to pass these costsn to consumers, they would lose considerable market share to
out-of-state competitors. Hence coniderable leakage would result.The American Clean Energy
and Security Act(2009) refers to industries with such firms asO A 1 Aifdepdive trade-A DT OA A6
industries.

However, it may be possible to address leakage thmgh one or another form ofborder
adjustmert® oriented to the GHG emissionassociated with imported fuels or goods. One forris
the O EEAO E OAOAOG6 ADPDPOIT AAE Owhichimpodestieisamd complianéE OAT AT OC
requirement on products consumedn the state regardless of their production location Analyses
focusing on avoiding leakage in the electricity sectdiE3, 2008; Bushnell & Chen, 200%9xamine
this approach. In this sector, the firstdeliverer approach would evaluatethe emissions associated
with the out-of-state generation of electricityand impose a compliance requiremenat the first
point of delivery in California. The emissions would be covered under cap and trade the same
manner asemissions fromelectricity delivered from in-state generation.This approach helps stem
leakage by eliminatingthe cost advantage of imported electricity, thereby eliminatinglectric
OOEI EOEAOGS ET AAT O Eléhicpovei gendratéd/&dof da@ TAiEapptoddd oud
also be applied tocover liquid fuels imported to Californiaby directly accounting for the CQ
embodied in the fuels, and with more difficulty by accounting 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 islzorder tax.
This would involve a levy on imported fuels or other goods and services a rate intended to

94EA OAOI OAI OARAO AAEOOOI AT 66 EO Oi i AGEIi A0 ET OAOPOAOGAA AO OA
term more broadly, so that it also encompasses the firgteliverer approach.
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eliminate the costdisadvantage that California firms might otherwise faceln subsection2.3the
EAACcompares output-basedupdated free allocation with these alternatives as mechanisnfsr
confronting leakage.

I'TA Al AEi AA AOAxAAAE 1T &£ AOAA A1 11T AAOQEIT EO
emissions. However, except in cases where firms can influence their receipt dbalances 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 abate emissions or to
invest in new, low-emissions technologies. Firms mimize their costs by reducing emissions up to
the level where the incremental cost of further emissions abatement just equals the allowance
price. This level is largely unaffected by the number of allowances the firm receives for frée.

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 distribution of
emissions allowances.

Price Discovery

Most policy discussions se 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 Progranwithin the 1990 Clean Air Act Amendmentssulfur dioxide emissions
allowanceswere distributed free to historic emitters. However, the program also employs a small
annual revenueneutral auction with proceeds returned to emitters on a proportional basis.The
auction played a valuable role in identifying the marketlearing price in the early years of the
program.il

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 thapbscure the identities

10 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 nienbf 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.

11 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
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, very clogglgrman,
Joskow, Schmalensee, Montero, & Bailey, 2000; Holt, Shobe, BawtrPalmer, & Goeree, 2007)
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of the true recipients of this value or the magnitude of the value being distributed.The assignment
of value raised through an auction is likely to be more accsible to observers because it would
involve a direct transfer of dollar value.

Opportunities for Reduced Tax System Costs

Another important attraction of auctioning is thatauction revenues can be usetb finance
cuts in existing taxesor to avoid future tax increases. This can lower theosts of the tax system
and thereby reduce the overall cost of cap and tradéd.he government could use auction revenue
to reduce existingincome or sales taxes. Although these taxes help finance important government
expenditures, theyare widely believed to inhibit economic efficiency.Economistsestimate that
the efficiency improvements from a reduction in preexisting income (labor and apital) taxes
would raise private-sector incomeby 20z 100% more thanthe tax reduction itself. As a result,
using auction revenues to lower preexisting taxes onlabor and capital cansubstantially lower the
net cost of a capand-trade program comparedto 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 compliance entitiesnust 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 entiti eswould no longer need to purchasallowances.

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 technologiessuch firmswill have to purchase fewer allowances
compared to firms that have not made these investments. In contrast, free alfdion 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 free allocationnamely, freely allocating allowances simply according
to historical emissions levels.Allowances need not be freely allocated on this basi#s discussed
below, many existing capand-trade programs with free allocation are designed to avoid rewarding
firms that have failed to make earlier investments in cleaner production methods.

I OAATTA AOCOi ATO EO OEAO AOAOQEITTEIC DPOI OEAAO
abatement thandoesfree allocation. When allowances are introduced through a competitive
auction, the market price of allowances indicates the costs that firms bear, at the margin, to reduce
emissions!? In contrast, under certain forms of free allocation namely, those with updating of
allocation over time? this may not be the case (see discuiss in subsection2.3.2).

12 This will be the case when the auction is competitive. An 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 advantadgs
misrepresenting their willingness to pay for allowances.
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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 EAAG=xamines these specific forms of free allocations 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 offered 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 firmavith compliance responsibilities within the 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 be truly fixed, the baseline period musprecede 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 firralier behavior
in order to influence future allocations is likely to lead to additional costs for the program overall
and variousother unintended consequencegAhman, Burtraw, Kruger, & Zetterberg, 2007; Ahman
& Holmgren, 2006)!3 Fixedfree allocationtends 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 influencéheseallotments. As a result, a fixed allocation
scheme has traditionally been viewed as the most economically efficient form of free allocation, at
least with regard to the costs of complying with the emissions cap.

Fixed allocation draws criticism, however, because it is perceived to be unfair. Under a
strictly fixed allocation scheme, the number of allowances a firm receives does not depend on
whether it continues its operations. This is the case undéhne U.S. sulfudioxide emissions trading
program, where firms continue to receive allowances even if they close their facilitielso, the
particular case of grandfathered allowances is sometimagewed as inequitable on the grounds
OEAO EO OOAxAOAOGO6 OEA 1 AOCAOOthebsindv©dinhed hat kde 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 capndOOAAA DOT COAI 60 1
allowances However, if a modest fraction of the total allowances are awarded free, windfalls need
not occur.

Finally, fixed allocation is sometimes criticized as beingnnecessarily rigid. Fixed
allocation can tie the hands of regulatorasthey maybe unable to respond to unexpected
outcomes in the market by revisingpreviously pledged allocations of free allowance% In the face

131 O AGAI b1 Ah OEA %001 PAAT S5TEI T80 % EOOCEIT O 40AAET ¢ 3AEAIA
new sources or sources that retired. These features gave incentives that changlee investment ordering, and in some
cases caused codlred generation to be favored over natural gas.

14 This issue was one of the ones identified by the DC Circuit Court when it vacated and subsequently remanded to the
Environmental Protection Agency theClean Air Interstate Rule because the rule would affect the allocation of 5O

AT EOOETT O Ail11TxAT ARG OEAO EAA AAAT OAO (woith CardiAx/CEPA 200)ET C A AE
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of these criticisms, many existing alwance-trading 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 becauséirms alter their behavior in order to influence
future allocations, thereby distorting methods and levels of production away from the cost
minimizing outcome (Ahman, Burtraw, Kruger, & Zetterberg, 2007} Nonetheless updating has
two attributes that many find appealing. One attribute that has political appeal is that an updating
free allocation may lead to a smaller change in the product prices than woudided free allocation
(or auctioning). A second is that updating allocation can help redua@missionsleakage from the
program.

Output-based Updating

A typical approach to updatings to base allocations in a future period on the level of
production of a plant in the current period. This approach is usually calleautput-based
updating 6 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 research is that outpubased updating
is in effect a production subsidy: firms are rewarded, in the form of valuable allowances, for each
additional unit of output (Jensen & Rasmussend, 2000; Fischer, 2003 ; Fischer & Fox, 200Me
subsidy reduces the variable cost of productioand thereby inducesfirms to increase output
relative to the level that they would choose uder fixed allocation or allocation via auction.The
reduced variable costs and higher output also tends tceep product prices of these firms from
rising as much as they would under other forms of allocatianwhile the containment of price
increases may seem attractive, this dampeningf the price signal results in fewer reductions in
emissions associated with these productand thus necessitategreater reductions and higher
price increases in other sectorsn order to meet the overall emissions capThis induced change in
the distribution of abatement efforts leads to higher economywide 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 jurisdictioThis
will be tend to beimportant in industri esin which two conditions hold: they use relatively more

15 Ahman, Burtraw, Kruger, & Zetterberg(2007) show that removing allocations to sources that close or granting
allocations to new sources can alter investment incentives in a way that increases the profitability of relatively less
efficient (dirtier) sources.

16 An alternative approach would base future dbcation on the current emissions of a facility, calleemissionsbased
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 becase in the absence of postombustion controls to remove C@
from the emissions of a facility, the energy input and fuel type will determine its emissions. The obvious criticism of
emissionsbased allocation is that it rewards firms for producing the veryhing that the regulation is trying to reduce.

77EAT AAAT ET ¢ xEOE ET AOOOOEAO 1 OEAO OEAT Al AAOOEAEOUN
alternative to physical units of output.
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AT AOcU ET DOl AGAOEIT 1 thgy &ddxpbet untegudtdd cantpditoniqy AT A
their export or import markets (Qrade exposed).:8 However,energyintensity and trade exposure
do not dways imply potential leakage: other factors may apply®

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 fiel level between California firms and oubof-state firms,and thereby help avoid
emissionsleakage. Two main options for border adjustment deserve consideration:

1 A first-deliverer approach to emissions embodied in imported fuels and produttader this
approach, the emissions associated with especially greenhougasintensive goods
imported into California would be covered underOE A O O AaduAréd©®profrar®in the
same mannerasemissions generated from irstate covered sectorg?

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

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

fuels by accounting for imported refined products at the terminal rack, and imported

natural gas either at the facility level (for large point sources taking their deliveries directly
from interstate pipelines) or by regulating natural gas local digibution companies. An
attraction 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 eissions associated with production 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 AEAOGAA xEOE A@gbi 0008
for Cdifornia 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;afut
state emissions are likely to rise as the oubf-state competitors absorb a larger share of the
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 anupdating 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 differences among industries,
technologies or fuels.Under the benchmarkingapproach, the regulator establishes a baseline

18 Under the American Clean Energy and Security A@009), the Administrator of the U.S. Environmental Protection
Agencywould be responsible for developing a list of industries to be classified as energy intensive and trade exposed.
Under this Act, thesandustries would receive output-based free allowances in an effort to reduce international
emissions leakage.

19 In a market that imports products, local producers can enjoy a cost advantage due to transportation or other costs. In
these circumstances inceasing C@regulation 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 sorce.

? The first-deliverer approach has been recommended in the ARB Scoping Plan for regulation of the electricity sector.
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.

21 At the international level, a border correction is more likely to be found to violate World Trade Organizatiomles than
updated output-based allocation, according tanost observers. However, the test for California with respect to goods
produced in other states would be the Commerce Clausstablished by the U.S. Supreme Court.
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emissions rate for an industry (e.g., cement) or process (e.g., cfisdd electricity generation) and

awards allowances to all facilities in that industry accchET ¢ O OEA OAAT AEil AOE®6
their output.22 The joint California Public Utilities Commission(CPUC)nd California Energy
Commission(CEC)recommended a form of benchmarking in supporting a different rate for

output-based allocation for coaffired and gasfired power plants (California Public Utilities

Commission, 20083

Simulation research indicates that benchmarking may not be as effective at mitigating
leakage in electricity generation in California as outpubasedupdating (Bushnell & Chen, 2009)
This results because emission rates for ettricity generation from outside the state are greater
than for generation inside the state.Differentiating the allocation among sources according to fuel
use reduces the allowancéased advantage to maintain generation inside the staté.

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 alhut rather auctions should be designed for
specific situations(Binmore & Klemperer, 2002)25 Therefore, the selection of an auction design
for a capand-trade program should be based on attributes of an allowance market. Aing 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(each emissions allowance with @ommon vintage is of equal valug

2.4.1 Criteria for Choosing among Auction Designs

Several considerations are relevant to the choice of auction design. First, it is important to
consider theadministrative costs for the state and tansaction costs for the llders. Secondthe
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 BeisigndsOch as inclusion of a reserve price)
may help minimize price volatility in the auction and the secondary marketFifth, the design
should be compatible 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 allowance could resell it at

22 Sometimes the benchmarking approach resembles an intensity (performance) standard whesebhanges in aggregate
emissions vary with the level of economic activity. The benchmark emissions rate can be adjusted over time to achieve
the aggregate emissions target, or else other regulated sectors not subject to a benchmarking allocation would be
required to achieve emissions reductions at a level that balances with the cap.

23 The joint decision recommended that ithe ARB does not eliminate allocation to deliverers by 2016, then the
allocation should move to pure outputbased allocation by 2020.

24 This result is mitigated somewhat by existing state legislatiofPerata, 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.

25 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 coupleof 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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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 usually the ones with the most extnee estimates of future

allowance values.However, an active secondary market causes uncertainty and the risk of the
xETTAOB60O AOOOA sank authdksthévk asseffedl that 0 the presence of uncertainty, a

multi -round auction where bidders can djust their estimates of allowance values in response to

the actions of other bidders is an appropriate desigfé However, there is no empirical literature

that finds that a multi-round auction actually does better than a sealed bid auction in avoiding the

winner & curse, and multiround auctions may raise the possibility for collusion in the auctioa?

2.4.2 The Alternatives

There are four generaluction designchoices that determine how the clearing price is
determined and the auction outcome is achievedThese four choices are definedy two main
features. One choice is between a single round (sealed bid) or multiple rour{chulti -round)
auction wherein participants can revise their bids.Multi-round auctions are sometimes called
clockauctions becausehe 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 OAEOAOEI ET AOGET ¢ POEAAG AOAOGEITh T O EZ£ A1l AEAAA

One carfind examples of each type of auction in practicei uniform price, sealed bid
auction is used in theRegional Greenhouse Gas Initiativeap-and-trade program that regulates
CQ emissionsfrom the electricity sectorin 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 Progrand uniform price
multi -round auction was used by the Statefd/irginia to auction its emissions allowance the
NO Budget Trading Program inthe eastern U.S A discriminatory price multi-round auction is
used by the Federal Communications Commission to distribute licenses for broadcast rights.

Among thesetypes, 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 auction are transparent to participants and observerdt 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 expected to help
build public trust in the allowance markd. 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 drectly to households, who then could liquidate their holdings through the
auction.

2.4.3 Other Features of the Auction

26 The intuition is that when bidders are allowed to adjust their estimates o&llowance values in response to the bidding
AAEAOGET O T £ 1 OEAOOKh OEAU EAOA 1 AOO EAAO T &£ OEA xETTAO8O AOOC
that the auction price more closely resembles the true market valugvilgrom, 1989).

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

1 Frequency of the auction (e.gquarterly)

Allowance vintages to be auctioad (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 bid provisions for small entities so they can be guaranteed a small quantity at
the market clearing price

Market monitoring and oversight (o ensure against@auction 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 e features.In addition
to a voluminous literature and the onthe-ground experience in other jurisdictions, various
authors have recommended the use of laboratory experiments @tress tesbthe auction design to
examine its performance according to cteria that are identified as important. In a laboratory
setting, often the unexpected will occur With a modest reward, 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 precise definition of many features of the auction and related rulehis will help the
agency finalize its plan for the operation of the au@in.

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

3.1 General Issues

3.1.1 Significance of Total Allowance Value and Its ChangesThrough 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 increasever time. This suggests an emphasis on higher priority
uses in the shorter term, with additional, lowerpriority uses over the longer term.

3.1.2 What Determines Allowance Value?

Figure loffersaOOUl EUAA OADPOAOGAT OAOCEITT 1T &£ #Al EAI Ol EAS
emissions. This is a marginal abatement cosfMAC) curve. It represents the change in abatement
costs associated with each additional unit reduction in emissions. Marginal abatement t®os
increase as emissions are reducedihe vertical line (g)) is the aggregate emissions cap. The
aggregate value of allowances is determined by the quantity of emissions that are enableg énd
the price of allowances p), where the latter depends onlie marginal costs of abatement at the
emissions quantitye;.

Figure 1
1 Aggregate
MAC Cg?) g
o N Total
P Abatement
Allowance Costs
Value
e & Aggregate
Emissions

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 fd particular years.
This would give the price of allowances in each yea©newould then apply this price to the level
I £ OO0 AeiBsivss fel) éxpected each year to obtain total allowance value.

As indicated inFigure 1, allowance value is the product of two factors, the quantity of
emissions allowances introducedn the systemand their price. The allowance quantity is a policy
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schedule. The allowance 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 of decades of a program in California the value of emissions allowances (the
rectangle in the figure) can be expected to increase in real terms deetoverall cap becomes more
stringent.

The marginal cost of reducing emissions or, equivahly, the allowance price, is influenced
by a range of factors, including the design of the emissions markeélubsection 3.2 describes
factors that influence the maginal 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 on
the cost of emissions reductions.The EAAQuses this information to report a range ofprobable
allowance values, based on information available to the committee, and an estimate of the value of
allowances that would be available for the state to direct to various purposes.

3.2 Factors Determining Abatement Costs

3.2.1 Technological and Behavioral Factors

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

FuelSubstitution and Opportunities for Process Change

Firms can reduce emissions by substituting lowsHG 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 fosg-fired power plants.
With aprice 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 twidbe emissions per kilowatt-hour of generation.

Table1ET | OOOOAOAO OED OEAIADD H AlP® ORIOOIAG #/N1 OAOI

British thermal units of fuel input at a plant) at which substitution of natural gasfired generation
for coalfir ed generation at existing plants would occu# For example, if natural gas werdrading
at $5 per million British thermal units (mmBTU) and coal were trading for $2.25 per mmBTU, an
allowance price of $49 would equate the marginal cost of coal and natuigds 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.

28 The example pertains to plants operating aheat rates of 11.1 and 11.3 for coal and natural gas plants, respectively.
These represent the average heat rates for coal and natural gas plants within the western region.
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Table 1

Allowance Prices at Which Utilitie€an Switch from Coal to Natural Gas

Natural Gas Price ($/mmBTUs)
$2.00 $2.50 $3.00 $3.50 $4.00 $4.50 $5.00 $5.50 $6.00 $6.50 $7.00
$1.90| $11 $21 $31 $41 $51 $61 < $72  $82  $92 $102 $112
$1.75| $6 $16 $26 $3F6 $46  $56 $67 77  $87  $97 $107
$2.00| $1 $11  $21  $31 $41 $51 $62 $72  $82 $92 $102
$2.5 | $(4) $6 $16  $26 $36 $46  $57  $67 $77  $87  $97
$2.90 | $(9) $1 $11  $21  $31 $41  $52 $62 $72 $82  $92
$2.75| $(14) $4) $6 $16 $26 $36 $47 $57 $67 $77  $87
$3.00 | $(19) $(O) $1  $11  $21  $32  $42  $52  $62 $72  $82

Coal Price ($/mmBTU)

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 inthe 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 reductions represent changes in consumer behavior suchrageasing
thermostat settings during the summer or switching to compact fluorescent lightingReductions
in natural gas demand may come from reducing thermostat settings in the winter or adjusting hot
water heater temperatures. Behavioral changes thateduce 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 reductions in the short run,
allowance prices would be high.For example, allowance prices would have to be roughly $115 per
ton of CQe to reduce electricity consumption, and thus greenhouse gas emissions from the
electricity sector, by 15%. Even higher allowance prices would be required to reduce gasoline and
natural gas consumption by 1599

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 transportationfuels sectors and fuel switching in electricity generation.
This suggests an allowance price abughly $70 is required to achieve a 15% reductionn GHGsn
the short run, before capital adjustments can occur.

29 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 redctions in output in response to increased prices
may begin quickly Over the mediumterm of 2to 10 years, consumerdave 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 the electricity supply technology and
other production activities. Pricing GHG emissions introduces incentivesr firms to invest more
in researchand development in GHG reducing technologieg\bsent a price on emissions, advances
iNnGHGOAAOAET ¢ OAAET T 11T GCEAO | OO@duwidgiatvantek thabdlsé CCUAAAE I
reduce GHGs For example, automobile firms have an incentive to invest in engy 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 pgress are likely to increase under a capnd-trade
program.30 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 emissins reductionsat a given C@price, and to help bring down the price.

3.3 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 influene the allowance price, either by altering production
incentives or by establishing links in abatement costs across regions or across timehe EAAC
discusssthese factors here.

Free Allocation with OutputBased 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 allowanceh particular,
output-based updated free allocation tends to increase the allowance price compared to fixedefre
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 significant likelihood thata California capand-trade program will be connected
in some way with a broader, regional market or with other established GHG allowance markets.
ITA T £ #Al EAl O] EA dih otdeDjiriddicions@s phit dbtheB/estedr Climatel E
Initiativ e (California Air Resources Board, 2008)) £ # Al ogiar®ib IBked vith other

30 A number of papers find evidence that higher energy prices lead to greater rates of technological changer example,
Newell, Jaffeand 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, Pof&902) finds these effects

in a broader context. See PoppNewell and Jaffg2009) for a review of the literature.

31 For similar reasons,emissionsbased (as opposed to outpubased) updated free allocation also leads to higher
allowance prices.
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systems, the price of allowancewiill reflect marginal abatement costs not only in California but in
the entire system. Linking 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 £ AAOATT O ££20A006 &£OT 1T ET AOOO BEdGde praygra® 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 ObpIT OEA AOEOAOEA AOOAMeEOEAA &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 boundon the allowance price.If the cost of direct mitigation rises
above the cost of offsets, firms will utilize the offsets as their compliance strategif.the amount of
offsets allowed for compliance is limit&l, and this limit is binding, then offset pries 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 provsions give firms more options as to the number of allowances they will use in
any given period of time. As a result, the provisionispact the time profile of allowance prices.
The prices in any given year will still reflect the marginal cost of emissits reduction in each
period, but because the number of allowances used will change, so will the extent of abatement,
the abatement costs, and the allowance prices.

Firms are likely to bank or borrow allowances in order to minimize the net present value
of compliance. Other things being equal, the opportunity for banking and borrowing will lead to
smooth changes in allowance prices over tim&. These provisions can be expected to alter the
time profile of allowance prices. Increased stringency of the oveltacap on emissions could imply
a rising allowance price through time. Provisions for the banking of allowancesn reduce the
rate of increase in allowance prices, relative to the situation in which there are no such
provisions.33

_The Scoping Plarllows for unlimited banking and implicitly allows for borrowing within a
threeeUAAO OAT | D1 BHaweleA soddiddoritadt 8odsiderations could limit the use of

32 If markets are competitive and banking and/or borrowing is allowed and utilized, then the value of an emissions
allowance is expected to increase at the same rate over time as the opportunity cost of capital to the private sectbit
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 allowances causing the price of allowances to adjust accordingly.

33 If firms expect future allowance prices to be vey 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 need to purchase as many pghed allowances at that
time. This reduces quantity supplied for trades in the near termmand increases the supply in the long term. In turn, this
flattens the time profile by raising nearterm allowance prices and lowering longefterm prices.
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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 allowances

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 OAT I Bl EAT AA6 >emibsionsldakagd ahdeddadmit Actividyiadolitédg 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 ¢ ' 0¢d860 AT OGEOITI AT OA1 ¢i Al O8

3.4 Range of Allowance Prices and Values

3.4.1 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 lowsGHG 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, CQ
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 tirpeofiles
based on reasonable estimates of technological opportunities and behavioral responses under
various plausible policy scenarios.Several studies have reported an estimated allowance price for
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

34 Although there are provisions in the currently proposed federal bills that would compensate firm&r the value of
banked state allowances, these provisions are ambiguous.
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of allowances, availability of offsets, and methods of allocatiomhis brief summary describes
several recent studies.

Estimates from Recent Studies

4EA 12" 80 3CGuifonaRiCResbilrded Board, 2008provides a comprehensive
approach for reducing state GHG emissions to the targevel 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 surces. Using theEnvironmental Dynamic Revenue Assessment Model
(E-DRAM), the ARB estimated the economic impacts of the Scoping Plan as a whdlhis model
does not include allowance banking ooffsets. For the capand-trade program, the modeling
results reflect a 2020 allowance price of $10 (in 2007 dollars) per metric tonDespite this low
allowance price, some of the complementary policies are expected to cost much more than this in
order to achieve their emission reductions.In fact, the 33%RPS is estimated to have a cost of
$133 (2007 dollars) per metric ton. This analysis did not incorporate a link to the WCI partner
jurisdictions.

The WClanalysis(Western Climate Initiative, 2008)was performed using the
ENER5Y2020 model and covered eight of the 11 W@artner 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 price, as does prohibiting the use of offs@tke
WOCI analysis is currently being pdated to incorporate all 11 partner jurisdictions and updated
assumptions regarding economic growth, complementary policies and other factors.

The Electric Power Research Institutstudy (Electric Power Research Institute, 2007)
prepared with Charles River Associatesisedthe Multi-Region NationatNorth American
Electricity and Environment Model MRN-NEEM) to analyze several different policies and targets
for emission reductions, none of which allowedor banking of allowances or the use of offsetsAll
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% below the 1990
level by 2050. Under these different senarios, 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 levélhis scenario
also resuted 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 to the larger WCI regiowas considered.

David Roland( | 1 O O & O(Climktd Actib® Fe@m Economics Subgroup, 200Tsed the
Berkeley Energy and Resource BEAR 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 proposedtine ARB The
cases difer based 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 2020 varying 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 doesnot specify 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
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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 basehe in 2020. They 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 @lifornia and first-deliverer 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 scenarigdkey 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 critical features of the
program design.
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Table 2

Estimated Allowance Prices from Viaus Models under Different Policy Scenarios

AR—ZZ}‘;L Scenarios Additional Policies A"O""az%czeolp”ce n
CARB (EDRAM)
California  Scoping Plan Vehicle standards, 20% RPS, etc. $10
WCI ENERG¥?020)
WCI Stationary Sources $71
WCI Economywide $24
WCI Economywide ¢ High Energy $18
Prices Limited amount obffsets, banking
WCI Economywide ¢ Low Energy allowed, current RPSs $56
Prices
WCI Economywide ¢ High $20
Natural Gas Prices
WCI Economywide ¢ No Offsets  No offsets $63
Electric Power Research Institute (MREEM)
California  Binding Reductiorfs No offsets, no banking $60-$103
California  Safety Valvé Safety valvé $60
RolandHolst (BEAR)
California  Economywide® $23-$214
California  20% Camnd-Tradé No banking, no offsets, all CARB $23-$179
California  20% with Efficiency policies $8-$161
Innovatior?
Palmer et al. (Haikuelectricity sector only)
California  Auction $58
California LocaIDlstrlbut_lon Company 20% RPS, no offsets, no banking, $127
(LDC) Allocation first-deliverer compliance
WCI Auction $21
WCI LDC Allocation $26
Notes
1. All prices are in 2007$/metric ton G ARB and MRNEEM do not specify year for dollars, §
we assume their dollars are for the year preceding the yearhich the study was released
2007%$ for CARB and 2006$ for CRA.
2. Multiple scenarios that meet the goal of 1988el emissions in 2020 but vary for 262050
(no reduction from 1990 emissions to 80% reduction from 1990 emissions by 2050).
3. Values approximat 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 camd-trade policy vary.
7. Emissions targets for thelectricity sector derived from the assumed contribution of the

electricity sector within an economyide policy, assuming a linear emission path to 2020,
where emissions are 30% below the 2020 baseline (64 million short tons in 2020).

30



In a memo to theEAAC, the Cal/EPA anthe ARB EAAC Policy Teaif2009) summarized
the assumptions and allowance prices of several studies by saying:

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

Although the studies examined herdave a larger range of prices, $8 to $214 (2007
dollars) per metric ton, due to some sensitivity analyses, the general conclusion is the same:
allowance price is highly depenént on the specific parameters of the policyBased on the studies
summarized here, it appears allowance prices on the 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 Califoia in a larger WClwide policy. The presence of
allowance banking and the method of allowance allocation also have an impact on the allowance
price.

3.4.2 Allowance Value Range

As mentioned, the allowance valuen a cap-and-trade program ultimately hinges ontwo
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 emisson budget is calculated using a constant rate of emission decline for each of two
program phases: 201% 2014 and 2015z 2020. The sources covered in the first compliance
period start at their projected emission level in 2012 and follow a linear emissiotrajectory so as
to meet their expected contribution to the emission target in 2020Beginning in 2015, when more
sources are covered for the first time, a new rate of emission decline is assumed in order for all of
the covered sources to reach the reddion 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, when thexample 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 328 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 proceeds from arcton of
allowances. Itis 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 and servies 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 Board, 20@@pugh
sensitivity tests in one report found a decrease of up 1.6% (Electric Power Research Institute,
2007). The same studies that predict that AB 3%iill raise state income also indicate substantial
allowance value.

As stated previously, the allowance price will be highly dependent on sevenablicy
factors, so the allowance value will also be dependent on these factorBhe studiesthe EAAC
reviewed previously indicate that inclusion of complementary policies, offsts, allowance banking,
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and a link to WCI states and provinces, as well as allocating allowances through auction rather

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

these factors will lead to allowance viaies closer to the lower end of the range shown ifiable 3.

Table 3
lllustrative 2020 Allowance Prices and Total Value of Allowances
lllustrative 2020 Allowance Price

lllustrative $20.00 $35.00 $45.00 $60.00

Budget Price Value Price Value Price Value Price Value
Year | (MMTCQe) | ($/ton)  (mill.) | ($/ton)  (mill.) | ($/ton) (mill.) | ($/ton)  (mill.)
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

of carbon dioxide equivalent (MMTG#).

budge.

Budget: lllustrative California camd-trade program emission allowance budget in millions of metric to

Price: lllustrative emission allowance price in each year liardger metric ton. 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 allowz

Values are in 2007 dollarsSource:(Cal/EPA and ARB EAAC Policy Team, 2009)
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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 beriewed asways of returning value to California citizens.

4.1.1 Prevention of Adverse Impacts

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

Climate policy will benefit individuals and businesses in many ways, especially
preventing serious environmental damages. At the same time, such policy could potentially place
burdens on somehouseholdsand firms. AB 32 is likely to raisefuel and energyprices, and these
price increases will be reflected in higher prices of ca@umer goods. The higher prices can be
especially burdensome to lowincome households, for which purchases of energyntensive goods
and services represent an especially large share of the household budget. Climate policy also can
negatively impact businesses, particularly businesses whose products are highly energytensive
andthat have difficulty passing cosincreases on to customersThe impacts on business costs and
profits can prompt changes in employment. While climate policy yields new types @fbs and new
opportunities for employment, it may cause distress by displacing some workers. AB 32 is likely to
change the geographical pattern of emissionsf greenhouse gases and local pollutants. Some have
suggested that the initiative could in factead to an increase in emissions in certain areag.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 motivate pevention of adverse impads. In addition, providing
allowance value to energy intensivetrade-exposed industry would serve to reduce leakage.

4.1.2 Financing Investments and Other Public Expenditures

Allowance value can be used to finance government expenditures of various kindscdn
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 irducationand job training, or in
various community development projects.It can be used to finance expenditures dedicated to
planning to reduce regional emissiongto environmental remediation, and to biological carbon
sequestration. In addition, itcan be used to finance adaptation projects, that is, projects to plan for
and adapt to climate changés

35 Climate change poses both immediate and lortigrm threats to California communities, natural resources and
economic sectors. These changes can already be seen in the increasegnibade and frequency of events including heat
waves, droughts and floods, increases in coastal sea levels and land erosion, declines in drinking and irrigation water
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The support of new, cleaner technologies may be viewed as a matter of equity, since it
helps avoid climaterelated or other environmental assaults thatcurrent 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 disadvanaged communities. Cosgffectiveness
considerations may apply as well Allowance value can be used to promote public efforts to
overcome market barriers to the development of coseffective new technologies.

4.1.3 Dividends to the Public

Another potentialusA T £ AT 11T xAT AA OA1 OA EO O bDOiI OEAA OE
OAl AGAA O1 OEA DPOAI EAGO EAOET ¢ COAlibposhlservietsofi O OEA
the atmosphere through their emissions.Support for this use of allowance value stemsdm the
idea that theclimate-regulating services of theatmosphereare a common property resource If
the general public is viewed as having ownership of these climategulating services, then it
might seem appropriate that the allowance value that stesifrom allowing emitters to have access
to these services should flow back to the general publ#.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, theseservices. This use of allowance value resembles using allowance value to
compensate households for adverse impacts of climate policiHowever, the basis for supplying
allowance value as a dividend is different: in this case it is a payment for a serviemdered rather
than compensation for an adverse impact (such as higher consumer good prices).

4.1.4 Tax Rate Reduction

Allowance value can be used to finance reductions gurrent taxes or prevent future tax
increases 41 OEA A@OAT OtreésEnAréreivedArbvEnds O &&iondg emissions
allowances, the state will not need to rely 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 eaamic efficiency. Most
existing taxes lead to inefficiencies by discouraging work effort, saving and investment. The
inefficiency is expressed by the fact that the reduction in privatsector income from these taxes
exceeds the amount of revenue that thelgring in. By lowering the rates of existing taxesr
preventing increases in futuretaxes, California would enjoy an efficiency gain: the increase in
income to the private sector would exceed the avoided tax paymentSection 5.4discusses this
result in more detail.

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 EAAG O
recommendations However, as mentioned in the introduction, the existing rules do not
necessarily constrain the%o! | #efathmendations. In arriving at its recommendations, theEAAC

supply and quality, increases in the severity and frequency of wildfires, loss of biodirsity, and impacts to other state
natural resources.

36 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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decided to consider broadly what seemed best for the state, recognizitige possibility that in
some cases the most desirable allocation design mighot fit within existing rules.

Figure 2

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

Disbursement
to General
Fund

Allowance I Disbursement

programs

Disbursement
to affected
consumers,
and for GHG
reduction
programs

T

Requires supermajority legislative
vote; some legal experts believes thig
falls to a simple majority if revenues
are offset by tax reduction of equal
amount

Subject to existing constitutional
requirements and/or future
legislative appropriation

No restrictions on disbursement of
value by program or type.

Does not require legislative action to
collect value but requires specific
appropriation

SubjecttoO3 ET Al AEO6 OARA

1) allowance value collected must be
reasonably related to the costs of
regulation;c @ DOT COAI Q@
required, i.e., must be directly related
to the regulatory purpose, which is
defined broadly in AB 32.

Requires free alowances to firms for
the benefit of their customers, or free
allowances to households, and
subsequent auction by third party
Requires legislative action to ensure
free allowances provided to non
regulated entities results in
consumer benefit and/or GHG

reduction programs.

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 this scenario, existing constitutional
requirements (e.g., the Proposition 98 fundinguarantee 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
approach provides the greatest flexibility, it also requires a supermajority twethirds vote by the
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legislature and subsequent approval by thgovernor. Some legal experts believe thatnly a
simple majority vote is required whenthe allowance value is offset by a coesponding, revenue
neutral tax reduction.

This second scenario would face constraints imposed under a principle of California law
known as theSinclairrule, the name of a key California Supreme Court case. T3iaclairdecision
raises key legal distinctons between "taxes" and "fees" under California law, and imposes
important constraints on state government's ability to assess regulatory fees. (See the related
sidebath AT OEOI AA O#ADP Al A AGBidclhiddssusdfABAO 008 &AAON

In the final scerario, the state could provide allowances freely to firms for the benefit of
their customers, ordirectly to households, who will ultimately bear the cost of GHG controlS-he
regulation could stipulate that allowances have to be used for compliance or tigferred to
another party within a period of time to ensure market liquidity, or else they may be reassigned in
a subsequent allocation.One option for the allowances to enter the market would be through an
auction run by the state or ahird party , in which both sellers and buyers could participate.The
allowance valuewould be retained by theallowancesellers, so the direct allocation of allowances
in this scenario could directly supporta range of greenhouse gas reduction programs describau
Section4.1. If this approach were used to give allowances to neregulated entities, acentral
drawback would be the current lack of authority to ensure they directallowance value to
consumers or to implement any GHG reduction programs. As such, this thircseavould require
future legislative action if allowance value were returned to nofregulated entities, which would
be legally complex and uncertain.

As noted, existing laws constrain the collection and use of allowance value. The EAAC did
not limit its recommended policies to those allowed by existing legal rules. In some cases, the
EAAC will recommend changes to existing rules in order to make possible some allocation designs
that it considers beneficial to the state and serving the main objectives AB 32.

The next section discusses in more detail the implications of using allowance value in each
of these alternative ways. This will help guide the recommendations in Section 6 as to how to
allocate allowance value across the alternative uses.
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Capand-4 OAAAh 4AQAO ODBI ABAOOAT A OEA

One legal issue that has arisen with considerable frequency is whether and to what
extent implementation of a capand-trade program under AB 32 is constrained by the soalled
@ ET AisseE 06

Under# AT EZI OT EAGO #1711 OOEOOOETITh A OAcOIiaAd
simple majority vote of the RCE O1 AOOOAR xEET A A T Ax OOAOA
ET ACAAOGET ¢ OAOAT OAO6 OAN O EKrdsGupér-hgdatp (CAIDMEID A
Constitution, Article Xllla (3)) (California Constitution). The legislature approved AB 32 by a
simple majority.

California courts have established specific rules limiting the creation of regulatory fee
programs under OAOA 1 Ax8 4EA EAU AAOA EO OEA #AI
Sinclair Paint Co. v. State Board of Equalizati(#®97).

Sinclair provides that, unlike taxes, regulatory fees can only be imposed in an aor
reasonably related to benefits received or burdens created by the fee payer. To prove a
DAOOEAOI AO OAcCOIlI AGT OU ZAA EO OAIT EAh OEA OO0
or regulatory activity, and (2) the basis for determining the nanner in which the costs are
apportioned, so that the charges allocated to a payor bear a fair or reasonable relationship to tf
DAUI 060 AOOAAT O 11 1T 0 AAT A@ikc@dParEOd. V. StadeBA. 00 A
Equalization, 1997, p. 878)

The purpose of theSinclairtest is to ensure that the amount of fees assessed and paid g
T1T0 AgAAAA OOEA OAAOT T AAT A AT 6O T £ DOl OEAE
charged, or that the fees [are not] levied for unrelated revenue purpo§eSinclair Paint Co. v.
State Bd. Of Equalization, 1997, p. 881lt is not necessary to determine precisely how much of
Dept. d Fish and Game, 200000, ACEOIT AOI 00 ¢+ AT A ACAT AEAO x(
sound judgment and consider probabilities according to the best honest viewpoint of informed
I #FEAEATI O ET AAOAOI ET ET C (CakdiniaMésdcOof Roof. BoEnti€isvA
Dept. of Fish and Game, 2000)he regulatory program being funded must have a connection tg
OEA EAA PAUAOO AAUTTA OEA DPOICOAI 8O0 AITTTAA
take into account the relative contribution of each class of fee payers to the burden addressed
(Rider v. County of San Diego, 1991; Pennell v. City of San Jose, 1986)

One issue raised repeatedly by stakeholders in the coursetbE %! | # 8 O AAIl E
whether the SinclairOO1T A 1 Ei EOO OEA capadddadd gkadran undef ABIZD
and, by extension, whether it should constraithe%! ! # 8 O BT 1 EAU OAAT I 1 /
on the parameters of a cafand-trade system. For example, if all or a portion of carbon
allocations are auctioned, would allocatins required to be purchased by emitters be deemed
OACOI AOT OU sitckk Addif a PdrtiBnfofthe revenue proceeds from such an auction
were used to fund dividends or a general reduction in tax rates for California residents, would
such a diredion of those proceeds pass legal muster und&inclair?

The EAACdid not attempt to resolve such legal issues unde3inclair beyond the general
conclusions presented elsewhere in this report as to one policy option that seems likely to
require supermajority approval by the kegislature. Rather, the&eAAChas formulated its policy
recommendations without conducting detailed legal analysis undesinclair, confident that the
legal feasibility of these options as part of a future California cagnd-trade program will
become clearer over time with further analysis by the ARB and its legal advisors, whether or nqg
there are further actions by the é&gislature or the courts relevant to the issue.
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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 consumers.
Table 4 offers estimates ofcostincreases to households in different income categories.

Table4

Impact of Carbon Pricing orCalifornia Households by Income Decile and Expenditure Category

Income

Total
IBZZ?: C}gSirta Cost ($ per capita @ $20/metric ton GD Cost!oer ng;[a(l!% )
Capita
(%)
o = o
£ £ 8 S 5 2
s & 5§ g
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 58.4 165.12 141
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 19.89 242 98.57 227.2 1.27
Median 16616 27.32 76.83 19.79 2.4 77.5 203.84 1.23

Source (Boyce & Riddle, 2009)
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The resultsshown in Table 4 are based oranalysis by Boyce and Riddl€2009), and
indicate that higher pricesresulting from placing a price on C@could have a regressive impact As
indicated in the far-right column, as a percentage aheir incomes,lower-income households will
face larger cost increasethan upper-income households. This occurs becausdarger fraction of
the budget of lower-income householdss spent on relatively carborintensive goods (such as
household fuels), whereas uppeincome 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 sandpoint, there is a case for preventinguch 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 wlich households are to be considered in the low
income category. In this reporthe EAACadopts the criterion used bythe U.S. Departmet of
Commercewhich designatesa low-income householdas one with income below 150% of the
poverty line.

Some recent research biunkel andKammen(2009) suggests that preventing a
disproportionate impact would not require a significant fraction of the total allowance value. This
study calculated the impact to California households of the increase in direct and indirect energy
expenditures stemming from acap-and-trade program. The estimates were performed under a
range of assumptions about allowance prices, and assume that the quantity of allowances in
circulation is approximately 25% above the 1990 levellt then considered how much allowance
value nedl to be provided to the lowincome householdg? to prevent the percentage reduction in
real income from being any higher than that of other households. able 5 contains theirresults.

37 Spedfically, the study considered the allowance value needed by the leimcome 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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Table 5

Transfers Required to Avoid Disproportionate Economic ImpamtsLowIncome Households

Allowance Price

($/metric ton CQ) 10 20 30 40 50

. Percapita transfer required ($) 6 12 18 24 30
Full Electricity Total transfer required (million $) 58 120 170 230 290
Cost Pass d
Through Total transfer as fraction of total
allowance value 0.016 0.016 0.016 0.016 0.016
. Percapita transfer required ($) 2.3 4.5 6.8 9.1 11
No Electricity Total transfer required (million $) 22 43 65 86 110
Cost Pass d _
Through Total transfer as fraction of total
allowance value 0.0061 0.0061 0.0061 0.0061 0.0061

These results 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 do not account for the impact ofther AB 32 measures such as the low carbon fuel
standard or the renewable portfolio standard. However, even if these other measures were to
double the impact on householdsthe overall impact would remain very small. Thus, there seems
good reason to expct that, compared to the total allowance value generated, very little would be
needed to prevent a disproportionate impact.

Adisproportionate economicimpact could be prevented in a number of ways. Oneliy
using allowance value to financdargeted 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 thait reduces incentives for consumers to reduce energy consumption.
Asa result, in order to meet the overall AB 32 cap, greater reductions are required from other
entities in the capand-trade program. This raises the overall cost of the cagnd-trade program.
An alternative is to use allowance value to finance cash trafiess. Such transfers could provide
compensation without reducing incentives to conserve energy.

A precedent for monetary compensation is the American Clean Energy and Security Act
(2009), passed bythe U.S. House of Representatives in June 2009, whiebuld allocate 15% of
allowance value to relief for lowrincome households. Under this bill, eligible households (with
incomes at or below 15@% of the official poverty line) would receive a monthly refund via the
Electronic Benefit Transfer (EBT) cards thattates already use to deliver food stamps and other
benefits, or via an increase in the Earned Income Tax Credit.

There are also other existing programs to assist lovincome consumers, such as low
income energy efficiency programs, transit passes, rate askince and commuter checks that could
be used as vehicles for compensatindjsproportionately impacted consumers.

Note that the allocation of allowance value to dividends (sesubsection 5.3) wouldreduce
or eliminate the need for compensation to lowincome consumers, as they stand to receive the
largest net benefits (dividends minus costs from higher fuel prices) from a cagnd-dividend
policy.

5.1.2 Mitigating Price Increases to Electricity Consumers

40



A main way that consumers can be affected is through chargj@ electricity prices. The
magnitude of these changewould likely vary geographically across the state, reflecting
differences inthe types offuels usedfor power generation. Some LDCsely to a greater extent on
high-emitting out-of-state generationsourcesbecause oforevious investments or longterm
power purchase agreements that lock in the purchase of this power for years into the future.
Historically, these agreements have tended to deliver power tiheir customersat lower cost than
would otherwise have been achievedFigure 3 indicates electricity prices acrossl? large
distribution companies in California, where the size of the bubbles represents guantity of sales.
The rates tend to be lower for the LDCs witthe most GHGintensive resource mix The
introduction of a price for CQ could cause changes in elecigity prices that vary geographically
across the state and affect households in different waysThis isespeciallytrue in the near term
before new sourcesof supply are identified and brought on line and additional investments in
energy efficiency are realized

Figure 3
Carbon Intensity Versus Average Retail Rate
Twelve Large Local Distribution Companies
(Bubble Size Shows 2007 Sales (GWh))
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Sources(Energy Information Administration, 2007; California Climate Action Reserve)

Figure 4 illustrates the expected change imetail electricity prices that would result in 2020
from putting a price on CQ. This figure displays results for the fivelargestlocal distribution
companies (LDC9, plusone aggregation of smaller municipal utilitiesand electric service
providers in northern California and one aggregation of smad municipal utilities and electric
service providersin southern California. The figure was created using the GHG Calculator thatE
AAOGAT T BAA O OOPDPI OO0 OEA #05# AT A #%#60théEl ET O POI
ARB on policies to implementAB 32 for the electric sector. Thefigure displays a reference case
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which is the forecast in the absence of climate polic$2 The figure also includes the CPUC and CEC
recommendation to expand energy efficiency programs and increashe renewable energy
standardto 33% for all local distribution companies, which is represented as the Accelerated

011 EAU #AOA | OcTheother hkdldbéls dbriote tBefadditiehal impact of placing a
price on CQ, at three differentprice levels per metric ton. Each LDC region has two barsThe 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 recycling.

Figure 4 indicatesthat average retail raes for the publicly owned utilities arecurrently
considerably lower than for the investor owned utilities. The combined effects of current and
recommended energy efficiency and renewable energy progranmsay lead toincreases in real
rates for all retail providers between 2008 and 2020(Bird, Cory, & Swezey, 2008; Federal Energy
Regulatory Commission, 20093° Absolute cost increases are somewhat higher for the southern
California municipal utilities and much greater in percentage term40

Figure 4
Average Retail Rates in 2008 and Projected Reference Case Rates in 2020
with Incremental Rate Impacts from Acomlated Policy Case, and Cap and Trade
with and without Revenue Recycling
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Revenue recyclingo LDCs would reducehe incremental rate impact of cap and trade,
especially for coaldependent providers. Without revenue recycling average rates fothe Los

38 In addition to continuation of existing erergy efficiency programs at current levels and the 20% RPS, the 2020
reference case also includes nepolicy effects such as projected changes in real fuel prices amensition and
distribution infrastructure upgrades.

39 However, some recent studies suggest that expanded use of renewables could eventually cause a decrease in retail
electricity prices (Binz, 2004).

40 The average rate impacts in Figure 4 mask the fact that for some customere ttates would be greater than marginal

costs of electricity generation, even accounting for allowance costs. This is the result of rate design issues that address
number of other public policy goals.
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Angeles Department of Water and Poer (LADWP)remain slightly below those of the IOUs, even
when the allowance price is $100. Averageates for the southern California municipal utilities rise
01 1 AGAT O AO 1T O Ol ECE Ol InJaddiidn] ddeicledd Eedult iy thabtied A OAOACA
decision to accelerate the renewable goals has a larger impact théne incremental additional
introduction of a cap-and-trade program.
Several approaches have been considered to softenphasein the financial impact of
higher electricity prices or bills 41 One approach would give allowances to electricity generators.
As described insubsection2.3.2,doing this based on an updated outpubased measure of a
CAT AOAOT 060 OEAOA 1T £ Al A A éQdphduttion e§pldially AsouEcess 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 consumes. LDCs ar@ublicly-owned utilities, or private (investor-owned) utilities
regulated by the CPUCThe LDCs woulduse this allowance value tmffset increasesn electricity
rates and/or bills to consumers. Althoughmost of the discussion of this apprach focuses on the
electricity sector, this approach could be applied more broadly. It coulde extended to natural gas
LDCs.Local government agencies and communitpased organizations might also serve as
trustees of allowance value if they deliveed efficiency services.Both of theseapproachesare
embodied inthe CPUC/CEQoint Decision RecommendatiofCalifornia Public Utilities
Commission, 2008)for allocation of emisisons allowancesThe 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 n favor of allocationto LDCs Allocations to LDGs would be apportioned
initially on the basis of historic emissions, transitioning to akWh) sales basis by 20262 The
rationales cited by thecommissions for this approach include sheltering consumers ém the
overall impact of the rate increases expected to result from AR and phasing in these increases,
especially for the customers of DG that have a GH@tensive resource mix and are forecast to
experience the larger rate increasegCalifornia Public Utilities Commission, 2008, pp. 202 212).

Asinitially discussed insubsection2.3.2,there areserious potential disadvantages tahese
approaches. Reducing the change in electricity prices has thenfortunate 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 electricity bill includes both a fixed charge (that does not depend on the total quantity
consumed) and a variable (or marginal) charge (that increases withach additional unit of
electricity consumed). If the LDCs finance cuts in the variable component, consumers will have
incentives to increase consumption of electricity, as discussed above. In contrast, if the LDCs

41 In the discussion that follows the termgrates and pricesrefer to volumetric charges assessed on a p&kWVh basis while

bills refers to the total monthly charge to customers, which also includes fixed charges.

2)7 OEA EEOOO UAAOh OEA AllT1T xAl AA OAlI OA CEOAT & O Z£OAA O OF
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 vhue directed to LDCs after four years. Allowances given to the LDCs on behalf

I £/ OEAEO AOOOI 1 AOO x1 O A ETEOEATT U AA AEOOOEAOOAA AAOAA ObI1
transitioning to distribution on a kwWh sales basis by 2020.
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finance cuts in the fixed charge, theitsiation could, in theory, be different. Economic theory
indicates that well-informed, rational consumers should concentrate on the variable or marginal
price in making consumption decisions. However, in fagt is difficult for consumers to split out
the fixed and variable componentsElectricity bills are not organized in a way thaseparate the
fixed portion from the variable portion, and it is not clearly evidenthat consumersactually
distinguish the two components in making consumption decision$ This implies that cutting the
fixed portion would not have any advantage over cutting the variable component.o help
differentiate these components, ®me have suggested lunysum payments back to customers in a
separate envelope It is not clear, however,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, and make the program more transparent overall. Theseadvantagesneed to
be balanced against the advantages of free allocation to LDCs.

Third, customers in regions that already have reduced energy use should not be penalized
for their efforts.44

5.1.3 Preventing Losses 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 energiytensity 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 allowancelua 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 even primarily, on compliance entities. The burden of regulation can be shifted from a
OAcOi ACGAA A1 OEOU &I OxAOA O A EEOI 80 ET AOOOOEAI R

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

44 If there were to be an allocation of allowance value to LDCs, an important question is how that allowance value would
be apportioned among LDCs. Three ways are possible: on the basis of population, consumption, or emissions embodied
in energy use. Thedading federal climate proposalgAmerican Clean Energy and Security Act, 2009; Clean Energy Jobs
and American Power Act, 2009propose apportionment among electricity LDCs according to a formula that provides

50% weight on emissions in a historic base period and 50% weight on average consumption in 2092008 per

customer multiplied by the current number of customers (updated). This formula has won widespread support from
diverse interests in the electricity industry nationally, but it penalizes LDCs that implemented efficiency programs prior

to the 20067 2008 base period. An improvement might be to include avoided energy consumption achieved through

AT AOCU A E£EEAERD AR GAG AT AOT O Ethe cdclldtiandi POET T AAOEO 1 £
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OEEAOAA AAAExAOA &IiThu§ Ei8 novBEcedsaiilpthe 8 thaodaplicnce 8
entities face the principal burden4é
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 thecosts 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 increases from the&ap-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 reltive to larger businesses.However, 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 lessubject to
competition from outside of California(Weiss & Sarro, 2009) It seems reasonable to expect that
the average business will respond by changing its energy consumption and passing increased costs
on to the consumer. However, some small firms might have 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 falicly-held firms is the difficulty of matching
the recipient and the person originally harmed.The harm to shareholders occurs when the market
recognizes the new cost of a regulation and anticipates the change in profits that are likely to
result, a proess 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 in the past.Unless the market in 2006 antigpated 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 compensate 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 equity ownership.

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 countervailing policy measuresi¢se industrieswould likely see a

45 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 dend to a
change in price) 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.

46 Studies of a potential U.S. capnd-trade system suggest that regulated entities would absorb less than 20% of the
burden of such policy (Goulder, Hafstead, & Dworsky, 2009; Smith, Ross, & Montgomery, 2002; Burtraw & Palmer,
2008).
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relatively large increase in their costs of production And since these industries are tradexposed,
asthey raise prices to offset the cost increases they will lose market shate unregulated out-of-
state competitors. Thisimplies 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 share. Leakage undermindse

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 accounting and border taxeS.he
first of these approaches would require the use of alloware value (in the form of freely allocated
Al 11T xAT AAOGQS ) O APPAAOO OEAO OAI AGEOGAI U 1 EOOI A A
would be needed under this mechanism to address leakag€onsider that the current design of
the cap-and-trade program includes border adjustments for the electricity industry, which
accountsfor two thirds of allowancesin the 2012z 2014 phase. For several of the remaining
industries, the additional cost of putting a priceon CQ emissions nmay not execed 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 emissi@from those industries need to be
covered via emissions updating to mitigatéeakage. 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 thér CQ content. However,if border adjustments are applied to the C®
content of imported fuels, there is reason to believe the potential for leakage in gasoline
production will be limited 47 Leakage in jet fuels is unlikely, but leakge in maritime bunker fuels
and other refinery byproducts could be more significant

5.1.5 Offering Transition Assistance to Displaced California Workers

47 Currently, nearly all gasoline fuel used in California is refined in California, in part because of the special fuel

configuration required to meet California's environmental standards. Other potential sources of supply include the

Pacific Northwest, whic 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 supplin the U.S(U.S. Energy Information Agendy 05838 &ET EOEAA -1 01 O
Imports;6U.S. Energy Information Agendy 07 A0O #1 AOO 0! $%$ vq 001 AGAO 30DbDPIi EAA A
001 ARAOODS

The market shares of current production can be a misleadinigdicator of the potential changes in imports when there is

an important cost change, although measures based on current import levels have played a role in defining trade

exposure in other contexs, such aghe American Clean Energy and Security A@009). A more important consideration

is the cost differential between imports and fuels produced in California. Increased product flow can result when the

product price differential is sufficient to overcome the increaed cost of transportation and blending to California
specifications(Chevron Corporation, 2010) Although estimates of this cost differential vary, they appear to fall in the

range of 10 cents to 25 cents/gallofChevron Corporation, 2010)

A full assessment of the potential for leakage should compare the product and transportation cost differentials with the
additional costs imposed by GHG regulations. The additional costs on transportation futiat are imposed by

allowance trading will change as the program expands to include the €€bntent of the fuels themselves. During the

first phase, allowances will be required for refinery emissions only. For example, if one assumes that refinery emissions
account for up to one fifth of total life cycle emissions in gasoline, regulatory codiegin to exceed the product and
transport cost differential when CQ prices reach around $50/ton. After 2014, the risk of leakage will depend upon the
treatment of the CQ content of imported fuels. If there are no adjustments for these fuels, therepstential for leakage

of production at much lower CQ 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 wouldikely be only a fraction of overall emissions.
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Fairness considerations suggest possibly using allowance value to fund worker transition
AOOEOOATAA 741 q A O ATU #Al EAI OT EA EEOI 06 AibpiTU
status due to the AB 32 greenhouse gas reduction progranihe assistaance would be designed to
give these displaced workers the time and resources to carry out a job search and, if necessary, the

training to find a new job in another industry.

A model for this type of program already existsThe federal Trade Adjustment Asstance
(TAA) program provides such assistance to workers who lose their jobs or their fulltime status,
AEOEAO AAAAOOA OEA EEOI 60 AOOOI I AOO OxEOAEAA O A
production facility to a foreign location. The fedeal process appears to be simple, though in
practice it can take a good deal of timeA brief review of the TAA process follows:

9 First, a group of affected workers, a union official, a representative of the local One Stop
Career Center, or an officer ofite companymust file a two-page petition. The
Department of Labor (DoL) and a local TAA coordinator (the local Workforce
Investment Board or One Stop Career Centew)ill 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 AB 32(California Health and Safety Cod&38570(b)), whichi AT AAOAO OEAO OO1 OER&
AAAOHA 286 OEAT 1T AT T OEAAO OI 1 AAT EUAA EIi DPAAOO ET AT |
Ei PAAOAA AU A E ésighdny nafié@tiased cbomphanod méxhanism to prevent any
increase in the emissions of toxic aicontaminants or criteria air pollutants.d
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, sulfur oxides and particulate
matter. Although AB 32 will reduce aggregate emissions of ¢&nd the associated cgpollutants, it
is conceivable that without countervailing policy measures pollutioburdens could increase in
specific localities. For example, this result could occur if implementation leads to the substitution
of in-state natural gasgenerated electricity for outof-state coalgenerated 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 spotsowhere co-
pollutant damages do in fact increase. Shtlithis occur, however, such communities could have a
claim for remediation 48

If the ARB finds increased cgollutant burdens in some communities, a share of allowance
value could be allocated foenvironmental remediation in these communities (with

48 The allowance value for ach environmental remediation would be distinct from and additional to the allowance value
for investment in disadvantaged communities, discussed isubsection5.2.2
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commensurate reductions in the share of allowance value allocated to other usedjor example,
the ARB could direct a portion of the allowance value to finance energyficiency improvements in
these areas.Since the extent of such claims cannot be known in@@hce, this can be regarded as a
contingent use of 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 toCalifornia of meeting the AB 32 emissions limits, as well as
help achieve the other goals of AB 32nvestments could be put toward a number of different
areas, such as existinGHGemission reduction programs; efforts to adapt to future climate
change; esearch, development and deployment (RD&D) of new clean technologies; capital
investments including new infrastructure; job training; and programs or projects centered on
disadvantaged communities.Additionally, public expenditures could be used to helpuind the
efforts of state and local agencies to meet their legislated GHG mandat€his subsection first
offers general rationales for devoting auction revenug toward investments or other public
expenditure, and then examines key market barriers to achiement of AB 32 GHG reduction goals
and investments that could be made to reduce those barrierst 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 repdicKinsey, 2007)on GHG
reductions suggest that thereare many costeffective 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). Thefact that investors have not exploited
many of these apparently lowcost (and, in some cases, negativ®st) options attests to the
presence of market failuredBrown, Chandler, lapsa, & Sovacool, Revised January, 2008; Golove &
Eto, 1996; Economic and Technology Advancement Advisory Committee, 2009)

In addition to market barriers, externalities offer a second reason why markets may fail to
bring about certain investments thd 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 emissions 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 options shownd EEO EO AAAAOOA OEA 1 AAOGOOA
figures does not capture two types of information highly relevant to the overall potatial gains
from these investments.

First, while thesefigures capture the direct investment cost (e.g., the construction and
maintenance costs of the investments) hiey do not include the cost of removinghe applicable
market barriers to these technologes. 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
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does not capture the cost of aligning these incentives. Or if the market barrier is a ladk o
information, the cost measure does not indicate the cost of providing the necessary information.
This omission tends to bias theostestimate downward.

Second, the figures do not account for the external benefits associated with the
investments. For @ample, they do not capture the environmental cdenefits 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 measuref costeffectiveness would account for both of these types
of information. In the measure of cost per ton of GHG reductions, t@stdwould be expanded to
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 external benefitaassociated with the investment, does not
seem to justify ignoring these elements.

Figure 5

Scoping Plan Marginal Abatement Cost Estimates
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Figure 6
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5.2.2 Potential Investment s

Energy Efficienc$

Energyefficiency is a lowcost emission reduction opportunity that faces numerous non

price market barriers, including:5°

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

month).51

49 The Scoping Rn estimates California will save 4.3 MMTCy 2020 from commercial and residential energy
efficiency (measure CR1see Table 8)with savings of $109 per MTC@ Note: this measure consists of natural gas
reduction programs (800 million therms saved), tility energy efficiency programs, building and appliance standards,
and additional efficiency and conservation; none of the measures deal specifically with residentelergy efficiency The
Scoping Plan does not include mandatory provisions for industal energy efficiency, so this is potentially ripe for

investment.

50 See Appendix A foadditional market barriers facing energy efficiency measures.
51 The American Council for an Energy Efficient Economy (ACEEE), for instance, found that split incentiasd referred

01 AO OEACAD OE bDOE BA BiIvdoticommerdal kd3edwffice space energy uéemerican Council for

an Energy Efficient Economy, 2007)
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1 High upfront costs : Purchasers of energy efficient products can be dissuaded by their
high upfront costs, coupled with alack A AAAOO O1T AAPEOAI AT A OEA
(where potential buyers of efficiency demand a much shorter payback period than do
potential builders of new fossitfuel power plants) (Economic and Technology
Advancement Advisory Committee2009).

1 Informational barriers: Potential purchasers of energy efficient products oftefack
knowledge aboutwhat energy efficiency options are available to therf? how their life-
cycle costs compare to less efficient optionsnd how the different tecinologies are
expected to perform.

9 Transaction costs: Time and effortare required to analyze alternative projects and
install energy efficiency measures.

Estimates indicate that thesesorts of market barriers cause consumers nationally to use at
least 207 40% more electricity than they would in a wel-functioning, costminimizing market
(Cavanagh, 2004)

The ARBestimates that implementing the energy efficiency measures called for in the
Scoping Plan saves $109$190 per ton (California Air Resources Board, 2008, Appendix G)
Numerous other studies confirm the payback, both in costavings, job creation, and environmental
co-benefits, that investments in energy efficiency can bring. A recent UC Berkeley analysis, for
AgAi p1 Ah &£ O1T A OEAO #Al EZAI OT EA3O0 AT AOcU AEEEAEAT A
billion in savings and created about 1.5 million fulltime equivalent jobs with a payroll of $45 billion
(Roland-Holst, 2008).

Califod EA6 O AEEFEAEAT AU AT AAO AT dppliénCes bnd dilyA O &A1 O 1T £
energy efficiency programs have a long history of overcoming market barriers and achieving cost
effective energy efficiency.7 EE1T A OEA OOAOAB3 O Adifechv®dnergy0 O1 AADPOOO
opportunities, and utilities and agencies need to continue to expand their energy efficiency efforts
to reach that goal, there may be an important role foadditional efforts in this direction. Auction
revenue could be used to supplemergxisting funding sources to expand efficiency efforts.

ResearchDevelopment&Demonstrationfor New Low and ZereCarbon Technologies

Private companies undefinvest in RD&D for new low and zero-carbon technologies for a
number of reasons(see Appendix A) Several studies suggest that obtaining funding is particularly
difficult for projects in the development and demonstration phase.

Economists often refer to knowledge spillover as a main source of undérvestment in
R&D or innovation. That is, entrepreneurs underinvest because they cannot appropriate all of the
social return from their efforts; some of the knowledge they generate spills over to and benefits
other patrties.

Allowance value could be channebbinto programs and policies tageted at overcoming the
market barriers impeding private investment in RD&D3 In particular, allowance value could be
deployed during the technology demonstration/preAT | | AOAEAT EUAOET T DPEAOA EI
cycle, which ETAAC has identified as thaitical stage for public financing(Economic and
Technology Advancement Advisory Committee, 2008)Private investors may be less willing to

52 For example, small businesses generally have fewer resources with which to monitor government policy so are less
aware of subsidies, financing schemes and other policies aimed at implementing clean energy technologies.

53 See Appendix A for list of existig institutions currently working on clean-tech RD&D.
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invest in technologies as they advance from invention to commercialization becausetbé
difficulty of managing market, regulatory and other risk§Brown, Chandler, Lapsa, & Sovacool,
Revised January, 2008)At this point, when return on investment cannot be readily projected,
additional funding is necessaryto see if the technology has commercial promise.

Land Use Planning and Public Transit

In some localities, zoning restrictions impedehie market for innovative emission reduction
solutions associated with land use The most urgent need is to fundegional andlocal
governments to update their plans and zoning codes tmeet the goals othe SB 375Steinberg,
2008) regional Sustainable Communities Strategies (SCG®juirement.

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

Several analges indicate that investing in land use planning is highly cosffective. The
Sacramento Area Council of Governments, for exampégent $3z $4 million on developing a long
term Regional Transportation Plan that is projected to save $16 billioim infrastructure and
mitigation costs over the life of the plan, while preserving open space and reduci@HGemissions
by 15% (Sacramento Area Council of Governments and Valley Vision)yhe McKinsey Curve
(McKinsey, 2007)also found that reductions in vehicle miles traveled will save $90 per tomvhile
Moving Cooler, a publication of the Urban Land Institute, found that a bundle of land use and
transit mitigation measures strategies achieve netavings of $532 per ton(Cambridge
Systematics, 2009)

Expandingboth the extent of public transit systems and the frequency and reliability of

public transitisAAT A/ EEAEAT &£ O | AAOET Rubli¢thansiE Hke dll bspedts®® Al Ei AO

our transportation system, does not rely entirely, or even significantly, on the private markét.

Recentstate budget cuts and sharp declines in sales and property taxes have taken a severe toll on

# Al EZl O EAGS O (T@argoitalida for Alnidal 20@0)A Mespite increasing ridership,

transit agencies are forced to cut service and raise fares, both of which dissuade transit riders and

1EIEO OOAT OEOBO bpi OAT OEAT O1 AAAOAOGO Al Ei AGA AEAI
Similarly, investing in land use planning andmplementation of ARBapproved SB 375

Sustainable Communities Strategies (SCS) could allow local governmeatsi municipal planning

organizationsto structure communities more efficiently; for example, by betteintegrating

residential and commercial zoning to reduce the amount of driving necessary to access daily

needs. Localplans sometimesblock the market demand for high density, which would in turn lead

to reduced GHGemissions and a variety of other benéf. Using allowance revenue to allow

regions to create SCS plans and local governments to update their general plans and zoning to

implement the SCS plans can remove these barriers and ensure that developers can create

communities that reduce per capitaransportation related GHGemissions. To ensure consistency

in applying funds to implementing SB 375, such use of allowance value should be consistent with

Strategic Growth Counciguidelinesand Regional Transportation Advisory Committee

recommendations.

Job Training

54 The overwhelming majority of transit operating funding comes from local sales and parcel taxes (roughly 60%) and
fare box revenues (roughly 20%). Federal grants makepusome of the difference. Theebislature recently completely
eliminated the State Transit Assistance program, which also contributed to operations.
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Job training can be justified as another type of investment financed by allowance value.
Such an investment would help ensure the state has an adequate supply of trained workers to staff
the new jobs opening up in the green economy.

MorethAT pmnmhmnmm #Al EZA OT EA x1 OEAOO w=iAznd7, Al b1 1T UA
and the number of green jobs is expected to grow rapidly, boosted by federal stimulus spending
and the new opportunities created by AB2-related programs and regulations.lt is important
OEAO OEA OOAOAB8O xi OEZI OAA AA POAPAOAA O1 OA
OOAE OEI AT ETAOO xEIIl EAOOAT OAAOAOEITO ET OE
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Disadvantaged Communities

AB 32 specifically directsthe ARB to consi@r the needs of disadvantaged communities.
These communities also frequently bear disproportionate air pollution impacts, and AB 32
specifically directsthe ARB to maximize cebenefits of GHG emission reduction and complement
state efforts to improve airquality.5? Allowance value could be usetb assist disadvantaged
communities. The identification of eligible communities can build uporthe ARBS work to develop
measures of cumulative environmental impacts and community vulnerability.

Investment in disadvantaged communitiess supported byenvironmental, efficiency and
fairness criteria. From an environmental standpoint, substantial gains can be achieved by
directing investment to areas that face disproportionate environmental burdensFrom an
efficiency standpoint, policies should aim to secure greater GHG reductions where thelzenefits
from co-pollutant reductions are larger. From a fairness standpoint, policies should aim to
generate economic opportunities and environmental impreements in communities that have
been historically disadvantaged in both respects.

Financing Agencies to Ensure That They Can Fully Implement AB 32

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

Investment in Adaptation

55 According toNext 10 (2009), the green economy consists of 15 segments ranging from energy generation, storage, and

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

investment.

6&1 O ET OOAT AARh ' o¢ OANOEOAO OEA 12"h O1 OEA AgOAT 06 AAAOGEAI
disadvantaged communitiesE | # A1 ECaifordid HHeAlth and Safety Code §3855) OAT OOOA OEAO AAOEOEOE
undertaken to comply with the regulations do not disproportionately impactlowE T AT I A AT i (B3BS6HYEK Oh 6

AT A Ai 1T OEAAO OAEOAAOHK E ifrdnBHede néohanidnis Anclddibd IGaliZedibgads iE i DAAOO

ATl i1 OTECEAO OEAO AOA Al OAAAU ARBAWOAT U Ei PAAOAA AU AEO biiicC
571" g¢ OANOEOAOG OEA 12" O1 AAOGECT '(' OAAOAOQGEIT 1 AAOGOOAOG EI
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Safety Code §38501(H).
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Climate change will affect all sectors of Californialhe California Resources Agency and
eight other state departments spentimost a year compiling the California Climate Adaptation
Strategy providing the bestavailable science and recommendations for state agencies to address
Al Ei AOA AEAT CA EIi PAAOO O OAOGAT T &£ OEA OOWOASO OA
coastal, public health, water, and transportation and energy infrastructure)The report promoted
planning to adapt to changes anticipated from climate changé&or example, assuming a 5fch
rise in sea levels, the report identified nearly half a nlibn people, $100 billion in property, and $46
billion in the coastatdependent economy would be at risCalifornia Natural Resources Agency,
2009).

However, the relevant agencies lack the necessary funding to actually implent the
OADPT 006 O OA A Adiitiorally, Adagiiteiadtiehs are needed from entities other than state
departments or agencies, including local governments and communities, the private sector and
individuals. Resources are needed to provide morecalized science and modeling tools on impacts,
sector-specific and crosssector applied research, technology and innovations for solutions to
mitigate impacts, tools for adaptation planning and ongoing learning, and the expertise required to
analyze, deelop, implement and/or monitor adaptive options. There is also a need to coordinate
activities across state agencies as well as across sectors and regions within the state.

In addition to adaptation to climate changeeffects, allowance value could be inv&ed in
the provision of ecological services including biological carbon sequestratiori.his would provide
a way to support agricultural, forestry and soil conservation practices that reduce net GHG
emissions by removingCQ from the atmosphere, without recessarily relying on offsets to fund
these investments.

5.2.3 Vehicles for Supporting Investments

Community Benefi Funds

Allowance value can be provided to a Community Benefits Fund (CBi¥¥)similarly
purposed vehicle tosupport investments in disadvantage communities, geographically defined
on the basis of socioeconomic and environmental criteria. The CBF would channel funds to
governmental and nonrgovernmental entities to reduce emissions of GHGs and-pollutants;
minimize public health impacts causedy climate change; upgrade energy efficiency in schools,
senior centers, and lowincome housing; improve the quality and accessibility of public mass
transit, including fare subsidies to commuters; engage in transportation and land use planning
consistentwith SB 375; and invest in other environmental improvements in disadvantaged
communities 58

A CBF can bring social and economic benefits not only to the targeted disadvantaged
community but to society more broadly. It can catalyze investments in renemeblgy and energy
efficiency technologies that yield broad and significant social ref\vies, Patadia, & Kamman, 2010)

In addition, a variety of organizations focusing on low income and minority community empowerment
(e.g, The California Utilities Diversity Council and the Ella Baker CefdeHuman Rightshave found
that investments in job training and initial seed capital can benefit the wider community by boosting
economic activity and by reducing premature schealing and unemployment and the associated
social costs.

Localand RegionalGovernment Entities

58 The establishment of a Community Benefits Fund is proposed in AB 140%e Leon, 2009) a bill currently before the
California legislature.
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Allowance value can also be channeled to locahd regionalgovernment entities including
cities, counties regional planning agenciesschool districts and other special districts including
water and sanitation districts. These entities are well positioned to advance locally focused efforts
on land use plans that facilitate carbon sequestration and avoided emissions from forests and
grasslands, public transit agency investments, supporting individual and local business
investments in more efficient appliances and weatherization, improved structures, and distributed
renewable energy projects.Local entities are a natural focus of effos to direct investment to
disadvantaged communities.

LocalDistribution Companies

Local retail distribution companies have established program to encourage energy
efficiency,renewable energy generationand energy research and developmen#llowance values
could be allotted to these companies to enhance their efforts.

Investment Tax Cred#

An investment tax credit (ITC) granted to firms that invest in new equipment that reduces
GI—[G\AI, EOQAE'I; I O AAI AR EOOOEEEAA AO Al OET OAOOI Al 0o
# Al E A&l OGan&thade@rogkand

1 By reducing the net aftertax capital costs incurred, the ITC would help all California

businesses that utilize the credit tdfinance their investment in new technologies.

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

i Also, making an ITC available in the early years of the AB 32 regulatory regime would
incentivize businesses to adopt the new technologies soondran might otherwise be
the case.

Traditionally, investment tax credits have been used to support investments in capital

equipment. However, this instrument could be applied to support many of the other forms of
investment discussed in this subsection.

Zeao or Low Cost Loans

Access to zero or low cost loans could be another means to help California businesses and
other organizations reduce their GHG emissiongzinancing could be a standlone program or
could complement an ITC by helping pay for the renirging cost of this equipment after the credit.
Such a program could be particularly helpful for small businesses that may otherwise have
difficulty accessing capital to make economic energy efficiency investments.

5.2.4 Evaluating Investment Alternatives

The ARB should work with other relevant agencies to develop a process for applying the
criteria listed below to determine to which investments to allocate allowance valueThe ARB
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should also establish an independent Investment Advisory Board to assist in ser@ng potential
investments and vehicles for delivering those investments.

CostEffectiveness

As discussed irsubsection5.2.1, to evaluate the various options in terms of cost
effectiveness, the measure of (net) cost needs to be more comprehensive than wisadometimes
applied. In addition to capturing the direct investment cost (the setup cost and present value of
operating costs), it needs to account for the costs of removing the relevant market barriers as well
as the various external benefits from the investment.

Fairness

In addition to considering the social net benefits in the aggregathe ARB should consider
investments warranted by justice considerations. For example, it is appropriate to assign extra
weight to investment proposals that will help disadvantaged communities. AB 32dée California
Health and Safety Cod838562 (a)(2), 28565, and38570(b)(1)) clearly aims to help these
communities while reducing GHG emissions.

Environmental Effectiveness

The ARB should take account for environmental ebenefits in prioritizing alternative
investments. In addition, it should consider the extent to which investmen aimed at reducing
emissions could lead to emissions leakage (poliepduced increases in emissions in other
locations).

Simplicity, Transparencyand Accountability

The ARB shouldaim to promote investmentswith clear elements and potential outcomes.
It should give priority to established programs that already have experienced staff and
administrative mechanisms in place.lt should also look for programs that have an educational and
training component to ensure continued human capital to carry out csi-effective GHG reductions
in the future. Because public support for any investments important, the aforementioned
Investment Advisory Board should operate in full public view and endeavor to make the bases for
its recommendations transparent.

It is worth emphasizing that the investments promoted by theARBand other California
agencies should be those thahe private market would not otherwise initiate. The focus is to help
the private market perform in way that is most beneficial to the stag.

5.3 Dividends to the Public

The return of carbon permit auction revenues to the public in the form of equal per capita
AEOEAAT AOGh Ol i AGBE-AREOEAAT RAADAI BAAD OOAT OEAOO Al 11
leaving decisions on the final use dhe money to the public. The rationales advanced for this
policy include:

T 4EA DPOETAEDPI A 1T & Al i 11 1:Cdpant-dividiént i€ ®undedonihd OO O A
premise that the atmosphere is a common property resource-ence, the rights to the

o
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